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f,  or  8,  the  eighteenth  letter^  ahd 
'  fofuteeoth  consonant  of  onr  alphabet ; 
ti»e  tirand  of  which  is  fonned,  by  drirhi^  the 
breath  through  a  narrow  passage  between 
the  palate  and  the  tongue  elevated  near  U> 
together  with  a  motion  of  the  lower  jaw  and 
teeth  towards  the  upper ;  the  Kps  being  a 
little  way  open,  with  soch  a  conftgalntion  of 
every  pert  of  the  month  and  hifynir,  as 
Tenders  the  voice  somewhat  sibnlons  and 
.  hiiiii^t  Its  sound  however  varies,  being 
strong  IB  some  words,  as  tAis,  thtu,  &c.  and 
soft  in  words  which  have  a  final  e,  as  imcstf, 
tctse,  &c.  It  is  generally  doubled  at  tlie 
eodofwordS)  whereby  they  become  hard 
and  barshy  as  in  &ts«v  {ms,  <kCk  In  some 
words  it  is  silent,  an  is2p,  iaUmd,  vitonmt^  &c. 
Used  as  a  numeral,  S  anciently  denoted 
•eveo ;  m  the  Itahan  music,  8  signifies  solo ; 
and  in  books  of  nsvigatioo,  S  stands  for 
■oath ;  S.  £.  for  south-east ;  S.  W.  for 
soatfa-west ;  S.  S.  £•  for  south  south-east  *, 
S.  S.  W.  for  south  sooth  west,  &c. 

SABBATARIANS,  a  sect  of  Christians, 
chiefly  BaptistBy  who  observe  the  Jewish  or 
Satorday  Sabbalh,  from  a  persuasion  that, 
it  being  one  of  the  ten  commandments, 
wiBch  they  contend  are  all  in  their  nature 
iBoral,  was  never  abrogated  by  the  New  Tes- 
tament They  say  that  Satorday  must  at 
least  be  deemed  of  e«|dal  validity  for  public 
wonbip  with  amy  dny  never  particularly  set 
npnrt  by  Jms  Christ  and  his  Apostles.  Those 
of  tbii  sect  who  art  ^hat  are  denominaUd 
Pftrticniar  Baptists,  hoM,  in  eonnnon  with 
HMst  other  christians  of  the  present  day,  all 
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the  other  doctrines  of  grace,  as  they  are 
sometimes  called,  rie.  the  IVinity,  Atone- 
ment,  Predestination,  Ac.  StCk 

In  our  own  couUtij,  this  sect  is  by  m 
means  numerous,  lliey  have  only  two 
congregations  in  London ;  the  one  of  Oene- 
ral  Baptists,  and  the  oi^r  of  Particular,  or 
C4dvinbtic  Baiptists.  In  America,  however, 
as  we  ar6  infornbed  by  Morse,  aiuthorof  the 
American  Oeo^phy,  there  are  mal^ 
christians  of  this  persnasiOh,  particularly  in 
'  Rhode  Rhmd,  New  Jersey,  and  at  Ephrate 
in  Pennsylvania. 

This  tenet,  frivolous  and  nnimportant  as 
it  may  appear,  has  contributed  its  qifota  to 
the  odUtm  theologkum  of  modem  divinity, 
and  has  been  productive  of  several  weighty 
controversies.  Drs.  Chandler  and  Kenni- 
cott ;  Messrs.  Amner,  Palmer,  and  £st]in, 
in  behaU  of  the  Simday  christians ;  and  Mr. 
Cornthwaite  on  the  side  of  the  Sabbata- 
rians, have  all  displayed  their  ingenuity 
and  talenta  on  tliis  very  important  ques- 
tion. 

SABELLA,  in  natnral  history,  a  genus  of 
the  Vermes  Testacea  class  and  order.  Ge- 
neric character:  autmal  a  ntreis,  with  a 
ringent  Aouth,  and  two  thicker  tentactila 
behind  the  head ;  ^lell  tubulai^/  composed 
of  particles  of  sand,  broken  shelfs  and  vege* 
table  substances,  united  to  a  membrane  by 
a  glutinous  cement  There  are  twenty-five 
species ;  of  whfeh  we  nk«y  notice  S.  sent* 
posa^  sheil  soHUiry,  tootle,  sito)^,  burred, 
vrith  letftiibrm' glossy  ginnulations.  It  in«  ' 
habits  India  and  the  American  islands.  Tho 
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shell  is  subulate,  obtose  at  the  tip,  as  thick 
as  a  swaif  8  qtull,  and  composed  of  equal 
white  grams  of  sand.  S.  alveolatay  has  aa- 
merous  parallel  tvhes  communicatiiig  by  an 
aperture,  forming  in  the  mass  the  appear- 
ance of  hbney-combs.  This  is  described 
by  Ellis  and  Pennant  It  is  found  on  £mt>- 
pean  coasts,  covering  the  rocks  for  a  con- 
siderable space,  and  easily  breiddag- under 
the  feet  The  shell  is  composed  chiefly  .of 
sand,  and  very  fine  iragmenta  of  shells; 
the  tubes  straightlsb,  two  or  three  inches 
long. 

SABLE.    See  Mustbla. 

Sable,  in  heraldry,  denotes  the  colour 
black,  in  coats  of  arms  belonging  to  gentle- 
men; but  in  those  of  noblemen  it  is  called 
diamond ;  and  in  those  of  sovereign  princes, 
satum.  It  is  expressed  in  engraving  by 
perpendicular  and  horizontal  hatches  cross- 
^Ing  one  another. 

SABRE,  a  kind  of  sword,  or  scbnetar, 
with  a  very  broad'and  heavy  blade,  fliick  at 
the  back,  and  a  little  falcated,  or  crooked 
towards  the  point  It  is  generally  worn  by 
the  heavy  cavaliy  and  dragoons.  The  gre- 
nadiers, beloogmg  to  the  whole  of  the 
French  infantry,  are  likewise  armed  widi 
sabres.  The  blade  is  not  so  long  as  that  of 
a  jmall  sword,  but  it  is  nearly  twice  as 
broad.  French  hussars  wear  the  curved 
ones  somewhat  longer  than  those  of  the 
gi«nadiers.  Perhaps  it  may  be  in  the  con- 
templation of  his  Royal  Highness  the  Com- 
mander 1n  Chief,  to  arm  the  British  gre- 
nadiers with  this  useful,  and  fbrmid^le 
weapon. 

SACCHARUM,  in  botany,  iugarcanif  a 
genua  of  the  Triandria  Digynia  class  and 
order*  Natural  order  Of  Gramina^  Gnnni- 
neie,  or  Grasses.  Essential  character :  ca- 
lyx two-valved,  involucred  with  a  long 
lanugo;  coroUa  two-valved.  There  are 
eleven  species ;  among  which  we  shall  no- 
tice the  S.  offidnarum,  common  sugar-cane, 
the  root  of  this  plant  is  jointed,  like  that  of 
other  sorts  of  cane,  or  reed;  from  this  root 
arises  four,  five,  or  more  shoots,  proportion- 
able to  the  age  or  strength  of  the  root, 
eight  or  ten  feet  high  accordmg  to  the  good- 
ness of  the  ground;  in  very  good  rich  soils, 
canes  have  been  measured  nearly  twenty 
feet  in  height,  these  ^  not  so  much  esteem- 
ed as  those  of  a  middUng  growth,  abound* 
ing  in  jnicey  and  having  little  of  the  essen- 
tial salt 

The  canes  ara  jointed,  more  or  less  dis- 
tant according  to  the  soil ;  a  leaf  is  found 
mt  Mch  ioiaXf  tba  bMO  of  whioh  embncta 
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the  stalk  to  the  next  joint  above  its  inser* 
tion,  before  it  expands  j  from  hence  to  the 
point  it  i»  three  or  four  feet  in  length,  on 
the  under  side  is  a  deep  whitish  furrow,  or 
hollowed  midrib,  broad  and  prominent;  the 
edges  are  thin,  and  armed  with  small  sharp 
teeth,  which  are  scarcely  to  be  disceimed 
with  the  naked  eye ;  the  flowers  are  produ-  . 
ced  in  panicles,  at  the  top  of  the  stalks,  from 
two  to  three  reet  long,  composed  of  many 
spikes,  nine  or  ten  indies  in  length  ;  these 
are  again  subdivided  into  smaDer  spikes, 
having  a  long  down  indosing  the  flowers, 
so  as  to  hide  them  from  sight ;  the  seed  is 
oblong,  pointed,  and  ripens  in  the  valves 
of  the  flower.  It  has  been  asserted  that 
the  sugar-cane  is  not  indigenous  of  Ame- 
rica; but  that  i^  migrated  through  the  En* 
ropeans  from  Sicily  and  Spain  to  Madeira 
and  the  Canary  islands,  afterwards  to  th^ 
West  Indian  islands,  to  Mexico,  Peru,  and  - 
Brazil. 

S ACCOLATES,  hi  chemistry,  salts  form* 
ed  from  the  Saclactic  acid^  which  see. 

S  ApERDOTAL,  somethkig  belonging  t9 
priests. 

SACK  <ff  wool,  a  quantity  of  wool  con- 
taining just  twenty- two  stone,  and  every 
stone  fourteen  poirads.  In  Scotiand,  a  sack 
is  twenty-fopr  stone,  each  stone  containmg 
sixteen  ppunds. 

Sacks  of  ewrth,  in  fortification,  are  can- .  "^ 
vas-bags  filled  with  earth.    They  are  used 
in  making  intrenchments  in  haste,  to  place 
on  parapets^  or  the  head  of  the  breaches, 
&e.  to  repair-them,  when  beaten  down. 

SACKBUT,  a  musical  instrument  of  tiie 
v^ind  kind,  being  a  sort  of  tnunpet,  thougl^  ' 
different  from  tiie  common  trumpet  both  iir 
form  and  size :  it  is  fit  to  play  a  bass,  and  is 
contrived  to  be  drawn  out,  or  shortened, 
according  to  the  tone  required,  whether 
grave  or  acute* 

SACLACTIC  Mcid.  To  this  add  Four- 
croy  has  given  the  name  of  mucous  add, 
because  it  is  obtained  from  gum  arable  and 
other  mucihiginous  substances.  This  add 
may  be  obtained  by  the  following  process : 
To  one  part  of  gum-arabic,  or  other  mudy- 
laginoas  substance,  add  two  parts  of  nitric 
add  in  a  retort,  and  apply  a  gentle  beat 
There  is  at  first  disengaged  a  Jittle  nitrous 
gas  afed  terbonic  acid  gas,  after  which  let 
the  mixture  cool.  There  is  then  predpi- 
tated  a  white  powder  which  is  slightly  add. 
This  powder  is  the  saclactic  add.  Tlios  ob- 
tained, saclactic  add  is  a  little  gritty,  and 
witha  weak  add  taste.  It  is  readily  docom- 
poiedby  heati  iBdyieMsaiMicid  liqnoff  wfalfb 
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VfTstilfices  by  rest  iD  the  shape  of  needles. 
It  is  partly  soblhned  in  needles,  or  brown 
plates,  with  an  odour  similar  to  that  of  bcn- 
nnc  acid.  Saclactic  acid,  in  the  state  of 
powder,  is  not  very  soluble  in  water.  Cold 
wmter  does  not  take  op  more  than  200 
or  300  parts  of  its  weight ;  boiling  wa^er 
does  not  take  ap  above  one  half  more.  On 
coding,  the  acid  is  deposited  in  brilliant 
scales,  which  become  white  in  the  air. 
Tlie  solution  has  an  add  taste.  It  reddens 
the  tincture  of  turnsole.  Its  specific  gra- 
vity at  the  temperature  of  59^  is  nearly  tlie 
same  as  that  of  water.  This  acid  enters 
into  combination  witii  earths,  alkalies,  and 
metallic  oxides;  and  the  salts  which  it 
fonns  are  known  by  the  name  of  sacco- 
lates. 

SACRAMENT,  signifies,  in  general,  a 
iign  of  a  thing  sacred  and  holy ;  and  is  de- 
fined to  be  an  outward  and  visible  sign  of  a 
spiritual  grace.  Thus  there  are  two  objects 
in  a  sacrament,  the  one  the  object  of  the 
senses,  and  the  other  the  object  of  fiuth. 
Protestants  admit  only  of  two  sacr^ents, 
bapliim  and  the  eucluirist,  or  Lord's  sup- 
per :  but  the  Roman  Catholics  own  seven, 
m.  baptism,  confirmation,  the  eucfaarist, 
penance,  esctieme  tmction,  ordination,  and 
marriage. 

SACRIFICE,  a  solemn  act  of  religious 
wor^ip,  whidi  consisted  m  dedicating  or 
offering  np  something  animate  or  manimate 
M  an  altar,  by  the  hands  of  the  priest,  ei- 
tber  as  an  expression  of  gratitude  to  the 
-  dcHy  for  some  signal  mercy,  or  to  acknow- 
ledge a  dependanc^  on  him,  or  to  cood- 
Bate  his  favour. 

SACRILEGE,  b  church  robbery,  or  a 
taking  of  things  out  of  an  holy  place,  as 
where  a  person  steals  any  vessels,  om*- 
ments,  or  goods  of  the  church. 

SADDLE,  is  a  seat  upon  a  horse's  back,' 
contrived  for  the  conveniency  of  the  rider. 
The  ancient  RoBians  are  supposed  not  to 
have  made  use  of  saddles  and  stirrups,  and 
ft  is  thought  that  they  did  not  come  into 
a^  till  the  time  of  Constantino  the  Great, 
A.D.  340,  as  appears  firom  the  Greek  his« 
torias,  Zonaras,  who  (tiffough  his  whole 
histoiy)  makes  no  mention  of  a  sadcUe  for  a 
horse,  before  such  tune  as  Constans,  at- 
tempting to  deprive  his  brother  Constantino 
of  ^  empire,  made  head  against  his -army, 
and  entering  into  the  squadron  where  he 
himself  was,  cast  him  beside  the  saddle  of 
hisharse. 

SAFE  €ondtiety  m  law,  is  a  security  giveo 
by  the  King,  voder  the  Great  Seal;  to  a 
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Btsanger,  for  his  safo  coming  into,  and  pass* 
ing  out  of  the  realm.  Passports,  however, 
under  the  King's  sign  manual,  or  licences 
from  his  ambassadors  abroad,  which  are 
now  more  usual,  are  obtained  with  greater 
focility. 

SAFFRON.    See  Crocus. 

Safiron  is  cultivated  in  fields  for  use,  and 
is  no  where  raised  with  so  much  success  as  in 
England,  the  English  safiron  being  geheraUy 
allowed  to  be  greatly  superior  to  any  other. 
The  usual  way  of  propagating  it  is  by  the 
bulbs,  of  which  it  annually  produces  new 
ones.  These  a^re  planted  out  in  trenches  at 
five  inches  distance,  or  less,  and  they  sel- 
dom fail.  They  produce  only  leaves  the 
first  year,  but  in  September,  or  October, 
of  the  year  following,  they  flower.  Tlie 
saflfiron  is  gathered  as  soon  as  the  fiowers 
open,  and  is  then  separated  from  all  filth, 
and  formed  into  cakes  by  a  very  carefid 
pressure  and  gentie  heat  At  the  end  of 
October,  when  the  flowering  season  Li  over, 
the  bulbs  are  taken  out  of  tiie  ground  and 
hung  up  in  a  dry  place,  and  in  spring  are 
put  into  the  ground  again. 

It  is  not,  however,  the  entire  flower  of 
the  plant  that  produces  it,  but  only  some  of 
its  internal  parts.  It  is  met  with  m  the 
shops  in  flat  and  thin  cakes,  into  which  it 
has  been  formed  by  pressing,  and  which 
consist  of  many  long  and  narrow  filaments, 
t|iat  are  smallest  in  thdr  lower  part,  where 
tiiey  are  of  a  pale  yellow  colour ;  m  their 
upper  part  they  are  broader  and  indented 
at  their  edges,  and  of  a  very  strong  and 
deep^orange  colour,  approaching  to  redness. 
They  are  somewhat  tough,  moderatdy 
heavy,  very  easily  cut,  of  an  acrid,  pene« 
trating^  but  not  unpleasant  smeU,  somewhat 
affecting  the  he^d,  and  of  a  bitterish  and 
hot,  but  highly  cordial  taste.  Tltfown  into 
water,  they  almost  instantaneously  give  it  a^ 
strong  yellow  or  reddish  colour,  according 
to  the  quantity  used.  These  filaments  are 
the  cristated  capillaments,  into  which  the 
pistil  of  the  flower  dirides  at  its  head ;  they 
are  of  a  deep  reddish  orange  colour,  while 
growing,  and  there  are  only  three  of  them 
in  each  flower. 

Hitherto  saffian  has  not  been  subjected 
to  a  correct  chemical  analysis.  From  the 
experiments  of  Neumann,  it  does  not  ap- 
pear that  any  volatile  oil  can  be  procured 
from  It  by  distillation.  It  b  probable,  how- 
ever, that  it  owes  its  strong  smell  to  such  a 
prindple,  though  m  too  smaU  a  quantity  to 
be  earily  obtained  separate.  Thecoloori^f 
B  t 
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maftor  of  jiaflEron  is  equally  soluble  in  aIco^ 
iH>l  and  water. 

SAGAPENUM.    See  Gum  rMtfi. 

SAGE.    See  Saltia. 

SAGINA,  io  botany,  peati-wort,  a  genus 
of  th^  Tetrandria  Tetnigynia  class  and  or- 
der.  Natural  order  of  Caiyophyllei,  or 
Caiyophyllese.  Eoential  character :  caljTC 
fouMeaved ;  petals  ibur ;  capsule  one-celled, 
four-valved,  inany-seeded.  There  are  five 
species,  of  which  the  most  remarkable  is 
the  sagittafolia,  growing  naturally  in  many 
parts  of  England.  The  root  is  composed 
of  many  strong  fibres,  which  strike  into  the 
mud;  the  fooUtalks  of  the  leaves  are  in 
lengtli  proportionable  to  the  depth  of  tlie 
water  in  which  they  growj  so  tl>ey  are 
sometimes  ahnost  a  yard  long:  they  are 
(hick  and  fungous;  the  leaves,  which  float 
ppon  the  water,  are  shaped  like  the  point 
of  an  arrow,  the  two  ears  at  theur  base 
spreading  wide  asunder,  and  are  very  sharp 
pointed.  There  is  always  a  bulb  at  the 
lower  part  of  the  root,  growing  in  the  solid 
earth  beneath  the  mud.  This  bulb  consti- 
tutes a  considerable  part  of  the  food  of  the 
Cl^inese  -,  and  upon  that  account  they  culti- 
vate it.  Horses,  goats  and  swine  eat  it; 
cows  are  not  fond  of  it. 

SAGITTA,  in  astronomy,  tlie  arrow^  or 
dart,  a  constellation  of  the  northern  hemis- 
phere, near  the  eagle,  consisting  of  ^^e 
stars,  according  to  Ptolemy  and  Tycho; 
but  in  Mr.  Flamsteed's  catalogue,  of  no 
less  than  twenty-three. 

Sagitta,  in  geometry,  a  teiYn  used  ibr 
the  absciss  of  a  curve. 

Sagitta,  in  trigonometry,  the  same  with 
tiie  versed  sine'  of  an  arch. 

3AGnTARIA,  in  botany,  arrow-head, 
a  genus  of  the  Monoecia  Polyandria  class 
and  order.  Natural  order  of  Tripetaloi- 
dese.  Junci,  Jussieu.  Essential  charac- 
ter: calyx  three-leaved;  corolla  three-pe- 
talled:  male,  filaments  commonly  twenty- 
four:  female,  pistils  many;  seeds  many, 
naked.    There  are  five  species. 

SAGITTARIUS,  the  areker,  in  astro- 
nomy, the  ninth  sign  of  the  zodiac.  The 
stars  in  this  constellation  in  Ptolemy's  cata^ 
logue  are  thirty-two,  in  Tycho's  sixteen, 
ai^  in  Mr.  Flamsteed^  fifbjNtwo. 

SAGO,  a  shnple  brought  from  the  East 
Indies,  of  considerable  use  i»  diet  as  a 
restorative. 

Sago  and  salopare  vegetable  fbcuku  The 
fotraer  b  the  produce  of  the  cycas  circina* 
lis,  and  is  extracted  firom  the  pith  of  the 
stiht  and  branches,  by  maceration  in  wa- 


ter;  it  is  Washed,  passed  througjb  a  per6^ 
rated  copper  plate,  so  as  to  reduce  it  tir 
grains,  which  are  dried.  Salop  is  the  pro- 
duce of  the  orchis  mascula.  The  lately 
introduced  arrow*root  powder  is  said  to  be 
the  produce  of  the  niaranta  arundinacea. 
Cassava  is  prepared  from  the  tuberose  root 
of  the  manise  (jatropha  manihot).  With 
the  fecuht  of  this  root,  there  is  associated 
an  acrid  and  poisonous  juice,  which  is,  how- 
ever, completely  separated  by  washing,  in 
the  process  by  which  it  is  extracted,  llie 
roots  of  the  bryonia  alba,  and  the  arum 
maculatum,  are  likewise  composed  princi^ 
pally  of  fecula,,  assocmted  with  acrid  mat- 
ter, which  is  separated  in  the  process  by 
which  the  fecula  is  extracted  from  them* 
These  two  were  formerly  prepared  for  me^ 
dicmal  use.  Wheat  afibrds,  perhaps,  a 
laiger  quantity  of  fecula  than  any  other 
vegetable  substance,  and  in  a  state  of  per- 
fisct  piuity.  A  yery  pare  fecula,  in  large 
quantity,  is  also  extracted  from  the  potatoe, 
Uie  root  being  peeled,  well  cleansed,  and 
raspedy  the  pulp  placed  on  a  haur  sieve, 
and  water  poured  on  it  until  the  fecula  is 
extracted,  which,  after  being  deposited,  is 
washed  and  dried. 

SAHLITE,  in  Biinerah>gy,  a  species  of 
tiie  Talc  genus,  of  a  light  greenish-grey  co- 
lour ;  it  occurs  massive ;  externally  it  is 
sfamuig  and  splendent;  its  principal  frac- 
ture is  foliated ;  fragmenls  frequently  rhom* 
boidal ;  consists  of  very  coarse  granular  dis- 
tinct concretums :  it  is  tianslucent  on  the 
edge ;  semihard,  brittle,  and  easily  fran- 
gible ;  specific  gravit]^  S.tl.  It  is  found  at 
Sahlberg  in  Sweden. 

SAICK,  or  Sakive,  a  Turkish  ?essel, 
very  common  in  the  Le^t  for  carrymg  of 
raerchandiie. 

SAIL,  in  navigation,  an  assemblage. of 
several  breadths  of  canvass,  sewed  together 
by  the  lists,  and  edged  round  urith  a  cord, 
fastened  to  the  yar^  of  a  ship,  to  noake  it 
drive  before  tiie  wind.  Every  yard  in  a 
ship  has  its  prep<^  sail,  except  the  cross- 
jack,  wliich  takes  its  name  from  the  yar^ 
and  those  which  are  not  bent  to  the  yard, 
are  the  flying  jib,  fi>re,  firaetop,  main,  main- 
top, mamtop-gallant,  nii2eu,micentop-mast, 
stay-sails,  main  and  auuntop  studding  sails. 
SAILING,  property  denotes  the  art  of 
navigating  and  vroriung  a  ship,  or  of  causuig 
her  to  observe  such  motions,  and  directions 
as  are  assigned  by  the  navigator ;  in  which 
sense,  sailing  differs  from  navigation,  and 
most  be  learned  by  practice  on  shipboafd; 
See  NATiaivnoM* 
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BAiLitre  alfo  denotes  a  particular  me- 
Ihod  of  navigatioD ;  in  which  sense  we  say, 
Mercator>ii  saOing,  plane  saiKng,  parallel 
niiing,  middle  latitude  ruling,  and  great 
•circle  sailing. 

Satung,  great  dreU,  in  navigation,  the 
art  of  6ndlng  what  places  a  ship  most  go 
^hrooghy  and  what  courses  to  steer ;  so  that 
her  tract  shall  be  in  the  arch  of  a  great  cir- 
cle, or  nearly  so,  passing  through  the  place 
sailed  ftt>m  and  that  bound  to.  It  is  chiefly 
on  account  of  the  shortest  distance,  that 
this  method  of  saitmg  has  been  proposed ; 
fsr  io  the  sphere,  it  is  well  known  that  the 
^shortest  dbtance  between  two  places  is  the 
arch  of  a  great  ciicle  intercepted  between 
then,  and  not  in  the  rhumb  or  spiral  pass* 
iag  throngh  those  places. 

As,  in  Mercator's  sailing,  the  se^ral 
cases  are  soWed  by  plane  triangles;  so 
the  sohidon  of  the  cases  of  great  circle-sail- 
ing is  obtained  by  means  of  spherical  trian- 
gles :  and,  therefore,  the  navigator  should 
be  master  of  spherical  trigonometry,  before 
h^  attempts  this  method.    See  Trigono- 

ffSTBV. 

SAILORS,  the  principal  seamen  who 
are  employed  in  working  or  managing  the 
sails,  the  tackle,  steering,  tec. 

SAL  ammonUtCj  nalurat,  in  mineralogy, 
«  species  of  the  fossil  salts,  is  of  a  greyish 
white  colour,  passing  to  yellow.  It  is  flaky*, 
and  of  a  saline  consistence.  It  occurs  mas- 
sive, and  likewise  crystallized :  the  crystals 
are  small  and  adhere  or  intersect  one  ano- 
fher;  externally  shining,  internally  splen- 
dent or  shinmg,  and  lustre 'vitreous.  The 
substance  is  composed  of 

Muriate  of  ammonia  ...  97.50 
Sulphate  of  ammonia ..    g.50 

100.00 

When  placed  on  bunung  coals  it  emits  a 
peculiar  odour,  and  is  volatilized  in  the 
form  of  white  smoke;  when  burned  or 
nibbed  with  lime,  it  emits  an  ammoniacal 
smell.  It  is  said  to  be  the  product  of  vol- 
canoes, and  pseudo-volcanoes,  vdiereit  oc- 
cars  in  difierent  fbnsa  ;  it  is  also  found  in 
the  waters  of  different  lakes  in  Tuscany; 
it  is  frand  at  YesuyioSy  Etna,  and  the  li- 
pari  folian  islands;  in  France ;  at  Mount 
ilecla,  in  Iceland ;  and  in  the  vicinity  of 
inflamed  beds  of  c^  in  Scotland  and  Eng- 
land. It  is  also  found  in  divers  parts  >of 
Asia,  and  in  the  Isle  of  Bourbon. 

SALACIA,  in  botany,  a  genus  of  the 
^jyouidria  Trfandria  chu  and  order.   Ei« 
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sential  character:  monogynons,  or  6n6* 
styled ;.  calyx  five-parted ;  coro1!a  five-pe- 
talled ;  anthers  placed  on  the  apex  of  the 
germ.  There  are  two' species,  ctz.  S.  chi- 
nensis,  and  S.  cochinchinensis. 

SALE  ofgobds.  If  a  man  agrees  for  the 
purchase  of  goods,  he  shall  pay  for  them, 
before  he  carries  them  away,  unless  some 
term  of  credit  Is  expressly  agreed  upon. 

If  a  man  upon  the  sale  of  goods,  war- 
rants them  to  be  good,  the  law  annexes  to 
this  contract  a  tacit  warranty,  that  if  they 
1>e  not  so,  he  rfiaU  make  compensation  to 
the  purcli^er;  siich  wairanty,  however^ 
must  be  on  the  sale.  But  if  th^  vender 
knew  the  goods  to  be  unsound,  and  has 
used  any  art  to  disguise  them,  or  if  in  any 
respect,  they  differ  from  what  he  repre- 
sents thetn  to  be  to  the  purchaser,  he  will  be 
answerable  for  their  goodness,  though  no 
genera)  warranty  will  extend  to  those  de- 
fects that  are  obvious  to  the  senses. 

If  two  persons  come  to  a  warehouse,  and 
6ne  buys,  and  the  other  to  procure  him 
credit,  promises  the  sefler,  ^  if  be  do  not  pay 
you,  I  will;*'  this  is  a  collateral  undertaking, 
and  Toid  without  writing,  by  the  statutes  of 
fVauds;  but  if  he  say,  let'  him  have  the 
goods,  Lvrill  be  your  paymaster,  this  is  mi 
absolute  undertaking  as  for  himself^  and  he 
shall  be  intended  to  be  the  real  buyer,  and 
the  other  to  act  only  as  his  servant  The 
question'  in  these  cases  is  always  which  < 
party  was  originally  trusted.  For  if  the 
party  to  whom  tiie  goods  are  delivered  Was 
ever  considered  as  responsible,  the  engage- 
ment of  the  other  is  void,  unless  it  is  in 
vniting ;  after  earnest  is  given,  the  vender 
cannot  sell  the  goods  to  another  vritfaout  a  ; 
default  in  tiie  vender,  and  therefore,  if  the 
vendee  does  not  come  and  pay,  and  take 
the'  goods,  the  vender  ought  to  give  him 
notice  for  that  purpose;  and  then  if  he 
does  not  come  and  pay,  and  take  away  the 
goods  in  convenient  lime,  the  agreement  is 
dissofved,  and  be  is  at  liberty  to  sell  them 
to  any  o^er  person. 

SALEP,  or  Salop.    See  Sago; 

SALIANT,  in  fortification,  denotes  pro- 
jecting. There  are  two  kinds  of  angles, 
the  one  saliant,  which  are  those  tiiat  pre- 
sent their  point  outwards ;  the  other  re- 
entering, which  have  their  points  ixmt^d$. 
Instances  of  both  kinds  we  have  in  tenaiUes 
and  star-works. 

Saliant,  Salient,  or  Saillamt,  in 
heraldry,  is  applied  to  a  lion,  or  other  beast, 
when  its  fore-legs  are  raised  in  a  leaping 
jKntnre.    A  lion  salient  is  that  which  is 
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erected  bend-way9,  standing  so  as  that  bis 
Tight  fore*foot  is  the  dexter  cliief  point,  and 
his  binder  left  foot  is  the  sinister  base  point 
of  the  €8cntcbeon,  by  which  it  is  distinguish- 
ed from  rampant. 

SALIC,  or  Salique  law,  an  ancient 
and  fundamental  law  of  the  kingdom 
of  France,  usually  supposed  to  have  been 
made  by  Pharamond,  or  at  least  by  CIotIs, 
in  i^irtne  whereof  males  are  only  to  in- 
herit 

SALICOKNIA  in  botany,  jotii/«d  ^{<U9- 
9Portf.lL  genus  of  the  Monandria  Monogynia 
class  and  order.  Natural  Order  of  Holo-' 
racese.  Atriplices,  Jussieu.  Essential  cha- 
racter: calyx,  ventricose,  entire;  petals 
noqe  j  stamens  one  or  two  j  seed  one  cover- 
ed by  the  calyx.  There  are  nine  species, 
of  which  the  most  remarkable  is  the  S. 

*  perennis,  with  a  shrubby  branching  stalk, 
which  grows  naturally  in  Sheppey  island. 
They  are  perennial,  and  .produce  their 
flowers  in  the  same  manner  as  the  former.^ 
The  inhabitants  near  the  sea<cbasts  where 
these  plihits.grow,  cut  them  up  toward  the 
latter  end  of  summer,  when  they  are  fiiUy 
grown :  and  after  having  dried  th^m  in  the 
son,  they  bum  them  for  their  ashes,  which 
are  used  in  making  of  glass  and  soap.  These 
herbs  are  by  the  country  people  called 
kelp,  and  promiscuously  gat^red  ibr  use. 

SALISBURIA,  in  botany,  so  named  in 
honour  of  Ricliard  Anthony  Salisbury,  a 
genus  of  the  Monoecia  Polyandria  class  and 
order.  Essential  character:  male,  amenta- 
ceous; anthers  incumbent,  deltoid :  female, 
solitary;  calyx  four  cleft;  drupe  with  a 
triangular  shell.  There  is  oniy  one  species, 
vtz.  S.  adiantifolia. 

SAL\yA.  The  saliva  which  is  secreted 
by  peculiar  glands,  and  which  flows  into  the 
mouth,  is  a  clear  viscid  fluid,  without  taste 
or  smelL  It  has  generally  a  firothy  appear- 
ance, bemg  mixed  with  a  quantity  of  air. 
Saliva  has  a  strong  attraction  for  oxygen, 
which  by  trituration  it  communicates  to  * 

*  some  metallic  substances,  as  mercdry,  gold, 
and  silver.  When  saliva  is  boiled  in  water, 
albumen  is  precipitated,  and  when  it  is  slow- 
ly evaporated,  muriate  of  soda  is  obtained. 
A  vegetable  gluten  remains  behind,  which 
bums  with  tlie  odour  of  prussic  acid. 
Saliva  becomes  tliick  bythe  action  of  acids. 
Oxalic  acid  precipitates  lime.  Saliva  is 
also  inspissated  by  alcohol.  It  is  decora- 
posed  by  the  alkalies ;  and  the  nitrates  of 
lead,  of  mercury,  and  the  silver,  precipitate 
muriatic  and  phosphoric  acids.  ^^  By  distil- 
lation in  4.  retort,  it  froths  up,  affords  neariy 
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four-fifths  of  its  quantity  of  water  almost 
pure,  a  little  carbonate  of  ammonia,  some 
oil,  and  an  acid.  What  remains  behind 
consists  of  muriate  of  soda,  phosphate  of 
'soda  and  of  lime. 

SALIX,  in  botany,  wUlow,  a  genps  of  tfie 
Dioecia  Diandria  class  and  order.  Natural 
order  of  Amentaceae.  Essential  character : 
calyx  ament,  composed  of  scales;  corolhi 
none:  male,  nectary  a  melliferous  gland: 
female,  style  bifid;  capsule  one  celled,  twa 
valvcd;  seeds  downy.  There  are  fifty- 
three  species ;  of  which  we  may  notice  the 
following:  the  S. caprea,  or  conunotf sallow-^ 
tree,  grows  to  but  a  moderate  height,  having 
smooth,  dark-green,  brittle  branches ;  oval^ 
waved,  rough  leaves,  indented  at  top,  and 
woolly  underneath.  It  grows  abondantr 
ly  in  this  country,  but  more  frequently  in 
dry  than  moist  situations.  It  is  of  a  brittle 
nature,  and  unfit  for  the  basket-makers ;  but 
will  serve  for  poles,  stakes,  and  to  lop  for  fire- 
wood :  and  its  timber  is  good  for  many  pur- 
poses. The  S.  alba,  white,  or  silverleaved 
willow,  grows  to  a  great  height  and  con- 
siderable bulk,  having  smooth,  pale-green 
shoots;  long,  spear-sliaped,  acuminated, 
sawed,  silvery-vrtiite  leaves,  being  downy  , 
on  both  sides,  with  glands  below  the'ser- 
ratus.  This  is  the  common  white  willow, 
which  grows  abundantly  about  towns  and  vil« 
lages,  and  by  the  sides  of  rivers  and  brooks, 
&c  S.  fragiles,  fragile  or  crack  willow, 
rises  to  a  biiddling  stature,  with  brownish, 
very  fragile,  or  brittle  branches ;  long,  oval,^ 
lanceoUte,  sawed,  smooth  leaves  of  a  shining 
green  on  both  sides,  having'  dentated  glan- 
dular foot-stalks.  This  sort  in  particular 
being  exceedmgly  fragile,  so  that  it  easily 
cracks  and  break's,  is  unfit  for  culture  in 
osier^ounds.  S.  Babyloniea,  Babylonian 
pendulous  Salix,  commonly  called  weeping 
willow,  grows  to  a  largish  size,  having  nu- 
merous, long,  slender,  pendulous  branches, 
hanging  down  loosely  all  round  in  a  curious 
manner,  and  long;  narrow,  spearshaped, 
serrated,  smooth  leaves.  This  curious  wil- 
low is  a  native  of  the  East.. 

All  the  species  of  Salix  are  ^f  the  tree  ^ 
kind,  very  hardy,  remarkably  fast  growers, 
and  several  of  them  attaining  a  considerable 
stature-  when  permitted  to  nm  up  to  stand- 
ards. They  are  usually  of  the  aquatic 
tribe,  being  generally  the  most  abun- 
dant, and  of  most  prosperous  growth,  in 
watery  situations;  they,  however,  vriU 
grow  freely  aknost  any  where,  in  any  com- 
mdnsoil  and  exposure;  but  considerably 
the  fittest  and  strongest  in  low  moist  land. 
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1>articti]srfy  in  manliy  sitaatiom,  by  the 
▼ec]g«s  of  nven,  brooks,  amd  other  waters ; 
likewise  aloDg  tbe  sides  of  ditchefl,  ^c 
wlndi  places  ofteo  lying  waste,  may  be 
«niploj^  to  good  advantage  in  plantations 
of  willows  for  different  purposes^ 

SAIXY,  in  the  military  art,  the  i^sniog  ont 
of  the  besieged,  from  their  town  or  fort,  and 
Effing  upon  the  besiegers  in  their  works,  in 
order  to  cut  them  oS,  nail  their  cannon, 
hinder  the  progress  of  their  approaches, 
destroy  their  works,  &c. 

SALlklASIA,  in  botany,  so  named  in 
mcmoffy  of  Clandins  Safanasios,  a  genus  of 
the  Pentandria  Trigynia  class  and  order* 
Katnral  order  of  Cisti,  Jussieu.  Essentiid 
characters  calyx,  five  parted;  corolla,  five 
petalled;  style  none ;  capsule,  tliree  cdled, 
three  valued,  many  seeded  There  is  hot 
one  species,  cur.  S.  racemosa,  a  native  of 
the  woods  of  Goiana. 

SAUfO,  the  salmon^  in  natnral  history, 
a  genas  of  fishes  of  the  order  Abdominales. 
Generic  character :  head  smooth,  compress- 
ed ;  tongue  white  and  cartila^ous ;  teeth 
In  the  jaws  and  on  the  tongue;  gill-mem- 
brane  from  four  to  twelve-rayed ;  body  finr- 
niBlied  at  the  hind  part  with  ah  adipose  fin. 
Gmefin  enmnerates  fifty-five  species,  and 
Sbaw  sixty-two,  of  which  we  shall  notice 
the  followmg : 

S.  salaf,  or  the  common  salmon.  This 
aboonds  prindpally  in  the  Northern  Seas, 
which  it  quits  at  particular  periods,  to  as- 
cend rivers  to  a  very  considerable  height, 
and  deposit  its  spawn  in  them.  In  order 
to  gain  the  fovourite  spots  in  rivers  for  this 
porpose,  which  are  sometimes  at  the  dis- 
tance of  several  hundred  miles  from  the 
ocean,  these  Gthfis  will  overcome  diffi- 
culties of  surprising  extent,  stemming  the 
most  rushing  currents,  and  leapug  with 
astonishing  activity  over  various^elevations. 
It  is  refaited,  that  the  same  individual  fishes 
will  return  to  the  same  spot  for  a  succes- 
sion of  seasons ;  in  this  respect  exhibiting  - 
preferences  sindlar  to  those  of  birds  in  simi- 
bf  circumstances.  The  salmon  is  generally 
about  two  feet  and  three-quarters  long,  and 
has  been  seen  of  the  length  of  six,  and 
weighing,  in  this  case,  seventy-four  pounds. 
This  fish  is  remarkable  for  the  excellence 
of  its  flavour,  and  its  richness,  and  is  a  wel- 
come dish  at  every  table. .  It  constitutes, . 
abo,  an  important  article  of  iconmierce. 
The  principal  fishery  for  sahnon,  in  this 
isbod,  is  at  Berwick  oh  the  Tweed.  In 
HoTember,  they  begin  to  ascend  that  river, 
and  soon  afterwards  deppsit  their' spawn 


with  extreme  care,  hi  recesses  m  the  sands. 
Here  it  remains  tilh  the  advance  of  spring, 
when  the  young  are  completely  developed, 
and  grow  with  such  rapidity,  that,  by  the 
beginning  of  August,  they  attain  to  the 
weight  of  six  or  seven  pounds,  and  occ»i 
sionally  even  more.  Some  hundreds  have 
been  occanonally  taken  in  a  single  drauf^t ;  ^ . 
but  the  average  number  is  not  above  fifty. 
These  fishes,  in  their  most  abundant  season, 
are  salted  and  banrelled  for  exportation. 
The  principal  part  of  these,  taken  before 
April,  is  sent  to  the  London  market,  in  a 
firesh  state,  and  packed  in  ice.  In  July, 
the  most  plentiful  month  in.  the  year,  sal- 
mon have  been  sold  at  Berwitk,  at  the  rate 
oflessthana  halfpenny  per  pound.  The^ 
rent^f  the  forty  principal  salmon-fisheries 
on  the  Tweed,  between  its  month  and  four- 
teen miles  upwards,  tpwards  its  sohrce, 
aroounled,  many  years  since,  to  between 
five  and  six  thousand  pounds  per  annum, 
and  the  number  of  fishes  annually  taken  by 
these,  is  calculated  atnip^rards  of  two  hun- 
dred thousands  It  is  a  singular  circuni< 
stance,  that  no  food,  if  we  may  believe  the 
uniform  statements  of  fishcNhen,  is  ever 
found  in  tlie  stomach  of  the  salmon;  yet 
fishes  and  worms  are  employed  by  the  angler 
with  success  in  taking  them.  The  case  may 
possibly  b^  that,  at  particular  seasons,  they 
may  totally  neglect  food,  as  is  the  case 
with  some  other  species  of  animals,  parti, 
cularly  seals,  which  abstam  for  a  series  of 
ipiontbs,  and  this  instance  of  exception  may 
have  been  exaggerated  into  a  universal- 
practice.  ^ 

S.  fario,  or  c<ftAmon  trout,  is  found  in  al-  ^ 
most  all  The  European  streams,  at  least 
such  as  are  cool  and  dear.  Its  .lengtli,  in 
genieral,  H  about  fourteen  inches.  Occa- 
sionally, it  has  been  knowi^  to  weigh  ten 
pounds.  Trout  of  the  common  sice,  how- 
ever, are  far  preferable  to  those  of  Irach 
extraordinary  magnitude.  These  fishes  sub- 
sist on  worms,  small  fishes,  shell-fish,  and 
water-insects.  They  are  extremely  rapa- 
cious and  devouring,  and  not  unfrequently 
prey  upon  each  other.  Those  are  most 
esteemed  which  are  found  in  the  coldest 
streams,  and  they  are  generally  regarded  as 
an  elegant  and  luxurious  article  of  food. 
They  appear  to  have  been  only  slightly  ' 
known  to  the  Greeks  and  Romans,  and  to 
havci  been  rather  admired  for  the  beauty  of 
their  appearance,  fhan^eag^ly  sought  after  '/ 
for  the  table. 

S.  salvelinus,  or  red  charr,  is  about  a  foot 
long,  veiy  similar  in  form  to  the  common 
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f almon,  bnt  Vviore  slender.  It  abounds  in 
the  rivers  of  Siberia,  and  the  lakes  of  Ger- 
many,  and  in  this  country,  in  the  lakes  of 
Cumberkmdand  W^estmoreland.  tt  is  con- 
sidered a^  one  of  tlie  highest  delicaciesy 
and  has  the  most  brilliant  colour^,  and 
finest  OavooTy  w|ien  inhabiting  tiie  coldest 
▼fitters. 

The  S.  eperkmns,  or  smelt,  is  about  se- 
ven inches  long,  highly  elegant,  of  a  taper- 
ing form,  and  semi 'transparent  appearance. 
It  has  an  odonr  not  unlike  that  proceeding 
fit>m  vegetables,  and  whidi  has  by  some 
been  resembled  to  that  of  a  violet,  and  by 
others  to  that  of  a  cocomber.  In  the  win- 
ter months  it  is  caught  in  extreme  abnn* 
dance  in  the  rivers  Thames  and  Dee. 

The  S.  Greenlandicus,  or  Greenland  sal- 
mon. These  abound  off  the  coast'of  Green- 
land, where  they  are  taked  in  vast  quanti- 
ties and  dried,  not  only  fbr  the  use  of  man, 
but  of  cattle,  for  which  they  constitute  a 
valuable  food  in  whiter.  It  is  about  the 
size  of  a  smelt. 

S.  UiymaHns,  or  the  graylmg,  is  about  a 
fi>ot  and  a  half  long,  and  abounds' in  the  ri- 
vers of  mountainous  countries  in  Europe 
and  Asia. ,  It  resembles  the  trout  in  form. 
In  some  of  the  rivers  of  England,  it  is  found 
in  great  perfection.  It  feeds  on  insects 
mid  fishes,  and  is  higlily  voracious,  catches 
with  extreme  avidity  at  the  bait,  and  swims 
with  extraordinary  rapidity,  passing  through 
the  water  like  a  dar^  or  a  meteor  through 
the  air. 

SALON,  or  Saloon,  hi  architecture,  a 
very  lofty  spacious  hall,  vaulted  at  top,  and 
somjstimes  compr^ending  itwo  stories  or 
ranges  of  wuidows.  The  'Mlon  is  a  grand 
room  ui  the  middle  of  a  bqiklmg,  or  at  the 
head  of  a  gallery,  &c.  Its  fiices  or  sides 
ovght  all  to  have  a  symmetry  with  each 
other ;  and  as  it  usually  takes  up  tiie  height 
of  two  stories,  its  ceiling,  should  be  with  a 
moderate  sweep.  Salons  are  irequently 
built  square)  and  sometimes  octagonal. 

SALPA,  in  natural  history,  a  genus  of 
the  Vermes  Mollusca  class  and  order :  body 
loose,  nayant,  gekitinous,  tubuku*,  and  open 
_at*  each  extremity:   intestine  placed  ob- 
liqnely:  eleven  species  have  beenenume- 
raUd,  in  two  divisions ;  A  furnished  with  an 
appendage:  B.  without  the  terminal  ap- 
pendage.   The  animals  of  this  genus  are  of 
a  gregarious  nature  and  often  adhere  to- 
gether: they  svrim  with  great  facility,  and  ' 
have  the  power'of  contracting  or  dpening  at 
pleasure  the  cavities  at  the  extremities. 
(lALSOiA,  m  botany^  wtt^wwrt,  a  genus 
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of  the  Pentandria  Digynm  ckiss  and  order. 
Natural  order  of  Holo|raceae.  Atriplices, 
Jussieu.'  Essential  character:  calyx,  five- 
leaved  ;  coroUa  none ;  capsule  one-seeded  ^ 
seed  screw-shaped.  There  are  tliirtyone 
species.  These  plants  are  well  known  for 
producing  alkaline  salt,  commonly  called 
barilla,  soda,,  or  ke)p;.  many  of  them  are 
herbaceous  and  annual,  some  have  shrubby 
stems. ,  Tlie  leaves  are  generally  alternate, 
in  some  opposite,  others  round  or  flat; 
fiowers  terminating  or  axillary.  S.  kali 
grows  naturally  in  tlie  salt  marshes  in 
divers  parts  of  EngUnd.  It  is  an  annual 
plant,  which  risiis  above  five  or  six  inches 
high,  sending  out  many  side  branches^ 
which  spread  on  every  side,  with  short  awl- 
shaped  leaves,  which  are  fleshy,  and  ter- 
minate in  acute  spines.  S.  Soda  rises  with 
herbaceous  stalks  near  three  feet  high^ 
spreading  wide.  The  leaves  on  the  prin* 
cipal  stalk,  and  those  on  the  lower  part 
of  the  branches,  are  long,  slender,  and  have 
no  spmes ;  tliose  on  the  upper  part  of  the 
stalk  and  branches  are  slender,  shorty^and 
crooked.  All  the  sorts  of  glass- wort  aresome* 
times  promiscuously  used  for  making  soda 
or  mineral  alkali,  bnt  this  species  is  esteem^ 
/ed  best.  The  manner ,  of  maldng  it  is  as 
follows :  having  dug  a  trench  near  the  sea, 
they  place  laths  across  it,  on  which  they  lay 
the  herbs  in  heaps,  and  having  made  a  fire 
below,  the  hquor  which  nuis  out  of  the 
herbs  drops  to  the  bottom,  which  at  length 
thickening,  becontos  soda,  which  is  partly 
of  a  black,  and  partly  of  an  ash-cotour,  very 
sharp  and  corrosive,  and  of  a  saltish  taste. 
This,  vrhen  thoroughly  hardened,  becomes 
like  a  stone,  and  in  that  state  is  transport- 
ed to  different  countries  for  the  making  of 
glass,  soap,'  &c. 

SALT,  cttlmary,  or  Muriate  of  Soda. 
This  salt  is  one  of  the  most  abundant  pro. 
diictions  of  nature,  and  exists  native  in 
much  greater  quantity  than  any  other  neu- 
tral salt.  The  waters  of  the  ocean  owe 
their  saltness  to  it,  it  is  found  in  a  number 
of  mineral  springs,  and  it  forms  immense 
strata  in  the  bowels  of  the  earth,  or  risiirg 
on  the  surface,  6ven  to  the  height  of  moun- 
tains. According  as  it  is  produced  from 
these  sources,  it  is  named  sea-salt,  or  rock- 
.  salt.  Rock-salt  is  solid,  hard,  and  more  or 
less  trslbsparent,  of  a  vrfaite,  grey,  or  red- 
dish colour,  sometimes  of  a  bright  or  deep 
red,  of  ydlow,  and  more  rarely  vrith  spots 
of  blue.  Its  ftacture  is  foliated  or  fibrous ; 
generaUy  tt  b  massive,  but  sometunes  crys- 
tallised IB  cobeii  and  its  fragmeots  are  al* 


Digitized  by 


Google 


SALT. 


ways  of  a  eabical  fomu  The  colours  have 
been  supposed  to  (lepend  on  the  oxide  or 
nmnate  of  iron.  In  general  it  is  pure,  and 
hence  its  taste  is  purely  saline  ;  but  some- 
times it  is  bitter  from  the  presence  of  fo- 
reign salts.  There  are  immense  mines  of 
it  in  different  countries.  Those  of  Cracow, 
in  Galliciay  have  been  long  celebrated.  It 
iboonds  in  the  east  and  south  of  Germany^ 
is  fonnd  in  large  quantities  in  Spain,  and 
fikewise  in  Cheshire,  in  England.  In  Afri- 
ca, Aaa,  and  America,  it  is  not  less  exten- 
sively <Hiitributed,  forming  hills  above  the 
smfKe,  or  yery  extensive  beds.  It  b  al- 
ways connected  with  rocks  of  secondary 
formation,  and  generaUy  with  gypsum  or 
sulphate  of  fime. 

Dr.  Watson,  in  the  second  volume  of  las 
**  Essays,"  speaking  of  the  salt  miues,  says, 
**  There  are  several  mines  of  rock-salt  near 
NoTthwich  in  Cbesliire,  the  first  of  which 
was  discovered  as  they  were  boring  for  coal 
in  the  year  1670.  Tlie  springs  which  are 
met  with  botli  ab^vcf  and  below  tlie  level 
of  the  Nortfavrich  bed  of  rock-salt,  are 
strongly  impregnated  with  salt.  This  is 
easily  accounted  for:  the  rain-water,  in 
sinking  through  the  groqnd  which  Ues  over 
the  rock-salt,  at  last  arrives  at  the  salt ;  its 
fiirtlier  descent  is  in  a  great  measure  ob- 
stnicted  by  the  solid  body  of  salt ;  it  rests 
apoB  it,  and,  ui  resting  upon  it,  dissolves  it, 
and  thas  constitutes  a  brine-spring  above 
the  level  of  the  bed  of  rock-salt.  The  brine- 
qirings,  which  are  found  below  that  level, 
probably  arise  A-om  the  water,  which  has 
disBolTed  a  portion  of  rock-salt,  in  sinking 
10  that  depUi  in  tlie  earth.  I  have,"  conti- 
■nes  the  Doctor,  ^  had  the  curiosity  to  go 
to  tbe  bottom  of  some  of  the  most  famous 
mines  in  EngUnd,  but  I  never  thought  my 
laboary  in  these  subterraneous  expeditions, 
so  well  rewarded  as  in  the  sight  of  the 
rock-salt  mines  at  Northwich.  Tliese  are 
soperior  to  the  mines  at  Cracow,  in  Poland, 
which  have,  for  many  centuries,  been  tlie 
svbject  of  general  admiration."  A  single 
pit,  at  Northwich,  yields,  at  a  medium, 
4,000  tons  of  salt  in  a  year. 

In  different  countries,  the  process  of  ob- 
taiiuDg  salt  is  different  In  very  cold  cli- 
nates,  the  water  being  received  into  shal- 
low ditches  during  the  winter,  is  frozen^  by 
which  a  great  part  of  the  superfluous  water 
if  removed,  and  the  remaining  liquor  af- 
fords salt,  by  artificial,  evaporation.  In 
warm  climates,  it  is  obtained  by  sponta- 
aeons  evaporatioQ.  The  water  is  received 
miQ  broad^  shallow  trenches  at  the  sea-sidci 


without  the  reach  of  the  tide,  llie  bottom 
of  these  is  made  of  clay,  well  beaten,  and 
they  are  divided  into  several  departments. 
The  fluid  being  thus  spread  oitt  on  an  exteo* 
sive  surface,  quickly  evaporates,  and  by 
sluices  it  is  removed  from  one  department 
to  another,  so  that  when  it  arrives  at  the 
last,  it  is  a  strong  brine,  and  the  salt  is  soon 
deposited.  It  is  necessarily  mixed  with 
the  ckiy  of  the  ground,  and  with  several  of 
the  neutral  salts,  and  other  iiupuritiesy 
which  sea-water  contains.  Salt,  prepared 
in  this  manner,  is  known  by  the  name  of 
bay-salt.  In  colder  climates,  recourse  most 
be  had  to  artificial  evaporation.  The  vra- 
ter  is  heated  in  shallow  iron  pans.  Muriate 
of  soda  possesses  the  smgular  property, 
that  it  is  as  soluble  m  cold  as  in  hot  water; 
after  due  evaporation,  therefore,  it  begins 
to  crystallize  on  the  surface  of  the  hot  li- 
quor ;  the  crystals,  as  they  increase,  fall  t» 
the  bottom  of  the  vessel,  are  raked  out,  and 
set  to  drain.  This  is  the  process  by  which 
it  is  obtained  in  this  country.  Sometimes 
this  method  is  conjoined  with  natural  ev»- 
poration.  The  se^-water,  before  it  is  re* 
ceived  into  the  boiler,  is  pumped  into  a 
large  reservou*,  under  which  fiiggots  of 
thorns,  &c.  are  suspended.  It  is  allowed 
to  drop  over  these,  and  a  large  sor&ce  be* 
ing  thus  presented  to  the  atmosphere,  while 
the  air  is  also  rapidly  renewed,  a  consider- 
ably part  of  the  water  is  evaporated.  It  is 
then  conveyed  to  the  boiler,  and  evaporated 
in  the  usual  manner.  Or,  in  some  of  the 
northern  departments  of  France,  the  sea* 
water  is  made  to  flow  over  a  bottom  of  ckiy 
covered  with  sand>  which  fiivonrs  both  the 
evaporation  of  the  water,  and  the.  concre- 
tion of  the  salt ;  the  salme  deposit,  which  la 
at  length  formed,  is  lixiviated  with  sea-wa- 
ter, which,  becoming  thus  more  impreg- 
nated with  salt,  is  concentrated  by  boiling, 
so  as  to  afford  it  by  hasty  crys^iUization^ 
Sea-salt,  obtained  by  any  of  these  pro- 
cesses, is  never  perfectly  pure.  Sea-water, 
by  its  analysis,  is  found  to  contain,  besidea 
muriate  of  soda,  several  other  neutral  salts, 
particularly  muriate  of  magnesia,  hiuriate 
of  lime,  and  sulphate  of  soda.  These  being 
much  more  soluble  m  hot,  than  ill  cold  war. 
ter,  remain  dissolved  in  the  hothquor,  fron^ 
which  the  salt  crystallizes.  A  smaU  quan<«. 
tiiy  of  them,  however,  still  adheres  to  the 
muriate  of  soda,  they  render  it  deliquescent,^ 
give  it  a  bitter  taste,  and  considerably  im- 
pair its  antiseptic  power.  Different  pro^  n 
cesses  have  therefore  been  contrived  to  ob- 
tain the  salt  firee  firoia  these  oiixtures,  The 
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ittMt  nmple  is  mer^  to  prooire  the  salt 
Jby  a  slow  artificial  evaporation.  It  then 
crystallizes  with  scarcely  any  mixture  of 
the  others.  This  is  tlie  cause  of  the  supe- 
rior purity  of  the  bay-salt  Hence,  also,  the 
larger  the  crystals  of  sea-salt  are,  they  may 
be  justly  supposed  to  be  the  purer,  as  the 
largeness  of  the  crystals  is  owing  to  the 
slowness  of  the  evaporation  by  which  they 
are  formed. 

For  chemical  purposes,  muriate  of  soda 
is  most  easily  purified,  by  dissolving  it  in 
water,  and  adding  to  its  solution  a  solution 
of  carbonate  of  soda,  drop  by  drop,  till  no 
cloudiness  is  produced  by  the  addition. 
Every  foreign  »dt  is  thus  decomposed  and 
precipitated,  and  the  strained  8olutio&.wUl 
contain  the  pure  muriate  of  soda,  which  may 
be  crystallized.  Muriate  of  soda  has  a  salt, 
rather  agreeable  taste,  being,  when  pure, 
free  from  all  bitterness ;  it  is  soluble  in  ra- 
ther less  than  three  parts  of  vrater,  at  the 
temperature  of  60*.  The  ciystals  neither 
deliquesce,  nor  effloresce,  on  exposure  to 
the  air ;  the  common  sea-salt,  indeed,  is  de- 
liquescent; but  this  is  owing  to  tlie  muriates 
of  magnesia  and  lime,  which  adhere  to  it. 
Exposed  to  heat,  the  crystals  of  muriate  of 
soda  decrepitate  from  the  sudden  conver- 
sion of  their  water  of  crystallization  into  va- 
pour. If  tlie  temperature  is  raised  to  a  red 
beat,  the  salt  melts ;  in  an  intense  heat,  it 
is  volatilized  in  white  vapours,  without  hav- 
ing undergone  any  decomposition. 

Crystallized  muriate  of  soda  contains  53 
of  soda,  and  47  of  add,  containing,  how- 
ever, some  water  of  composition,  so  that  of 
real  «cid,  the  quantity  is  38.8S.    Its  speci- 
fic gravis  is  M  J.  This  salt  is  decomposed 
by  the  sulphuric  and  nitric  acids,  in  the 
same  manner  as  the  muriate  of  potash  is. 
It  M  from  its  decomposition  by  the  sulphu- 
ric  add,  that  the  muriatic  acid  is  best  ob- 
tained, as  has  already  been  observed.  When 
decomposed  by  the  nitric  add,  part  of  the 
latter  is  decomposed,  a  qtianti^  of  its  oxy- 
gen being  transferred  to  the  muriatic.  One 
oif  the  most  important  practical  problems  in 
chemistry  is  to  decompose  this  salt,  so  as  to 
obtaia  its  alkali.    It  abounds  so  much  in 
nature,  that  if  such  a  process,  capable  of 
being  carried  on  to  advantage,  could  be  ^dis- 
covered, a  vast  supply  of  soda  would  be  ob- 
tained ;  and  as  this  alkali  can  be  employed 
for  every  purpose  that  potash  can,  and  ia 
even  much  superior  to  it  for  some  uses,  such 
a  discovery  would  be  of  much  importance  to 
th^dieroical  arti.    Salt  is  decomposed  in 
the  osoal  mode  by  sulphuric  add ;  and.  to 
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defray  the  expense,  tiie  muriatic  add  is 
collected  and  employe*  in  the'manufacture 
of  sal  ammoniac,  in  the  preparation  of  oxy- 
muriatic  acid  for  bleaching,  or  for  any  other 
useful  purpose  to  which  it  can  be  applied. 
The  sulphate  of  soda  is  calcmed  in  a  rever- 
beratory  furnace,  to  free  it  from  any  super- 
fluous add.    It  is  then  to  be  decomposed. 
It  is  of  very  extensive  use.    Its  applica- 
tion to  preserve  animal  substances  from 
pufa-efaction    is  well  known;  the  theory 
of  its  antiseptic  quality  has  never  yet  been 
properly  explained.    It  is  also  taken  uni- 
versally as  a  seasoning  to  food,  and  seems 
to  be  very  necessary  to  promote  digestion^ 
as  even  the  lower  animals,  it  has-been 
proved,  languish  when  altogether  deprived 
of  it.    It  is  employed  in  a  variety  of  arts. 
In    the  manufacture   of  pottery   of  the 
coarser  kind,  when  it  is  thrown  into  the 
oven  m  which  the  ware  is  baked,  it  is  con- 
verted into  vapour,  and,  being  applied  in 
this  state  to  the  sur&ce  of  the  vesseb,  glazes 
them,  an  eflfect  probably  owing  to  tlie  com- 
bination of  ite  alkali  with  the  siliceous  eartli 
of  the  pottery.    It  is  employed  in  the  ma« 
nufiicture  of  glass,  which  it  is  said  to  render 
whiter  and  clearer;  in  that  of  soap,  which 
it  makes  harder ;  as  a  flux,  id  the  melting 
of  metals  from  their  ores;  and  in  a  variety 
of  chemical  and  pharmaceutical  processes.    ' 

Salt,  in  a  chemical  sense,  is  a  c^rystal* 
lizable  substance,  considerably  soluble  lit 
water,  and  highly  sapid.    The  term  isap- 
plied  likewise  by  modem  chemists  to  all 
the  crystaliizable  adds,  or  alkalies,  or  earths^ 
or   combinations   of  adds  vrith  alkalies^ 
earths,  or  metallic  oxides :  hence  salts  in 
chemistry  are  distinguished  into  alkaline, 
earthy,  and  metallic,  and  they  take  their 
names  from  tiie  acid,  and  alkali,  fi^c.  of 
which  they  are  combined:  thus  the  sul* 
phaie  of  soda  is  a  combination  of  sulphuric 
acid  and  soda;  the  sulphite  of  soda  is  a  com- 
binatlon  of  suiphurous  add  and  sodaT    The 
termination  aie  denotes   that  the  salt  is 
formed  of  the  acid  containing  the  greater 
quantity  of  oxygen,  and  the  termmation  ite 
of  the  add,  contauung  the  smaller  quan- 
tity of  oxygen.  There  ate  aUo  salts  of  triple 
combinations,  as  alum,  tartarized  antimony 
Sec.    Salts  are  either  also  neutral,  that  is 
where  the  ingredients  are  in  perfect  satura- 
tion,  (see  Neutralization,)  or  vrith  tlie 
acid  in  excess,  of  which  tartar  is  an  exam- 
ple, or  with  an  excess  of  the  base,  as  in 
borax.     Tliese  circumstances   have  beea 
distinguished  by  tlie  prefix  super  in  the  first 
case,  and  si(6  in  the  latter:  heoct  tartar  it 
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the  saper-tartfite  •£  potash;  4ttid 
bonx,  the  suhrboiate  of  8oda« 

SALvADORA>  io  botany,  a  geons  of 
&e  TetnuMlria  Monogynia  dais  and  order. 
Nadual  order  of  Atriplices,  Jossien.  Es- 
fCBtial  chararter :  calyx  four-deft ;  corolla 
fear-deft ;  t>erry  one-aeeded ;  seed  covered 
vith  an  ariL  Tbere  are  three  speciei  foond 
iB  China. 

SALVAGE  monetff  a  reward  allowed,  by 
te  dvil  and  statute  tow,  for  the  saving  of 
ships  or  goods  from  the  danger  of  the  seas, 
phates,  or  enemies.  Where  any  ship  is  in 
daager  of  being  stranded,  or  driven  on 
■bore,  justices  of  the  peace  are  to  com- 
mand  the  constables  to  assemble  as  many 
penons  as  are  necessary  to  preserve  it; 
and  on  its  being  preserved  by  their  means, 
the  penoos  assisting  therein  shall,  in  thirty 
days  after  be  paid  a  reasonable  reward  for 
die  salvage,  otherwise  the  ship  or  goods 
ahall  remain  in  the  custody  of  the  officers 
of  the  costoms,  as  a  securi^  for  the  same. 

SALVIA,  in  botany,  sage^  a  genus  of  the 
Diandria  Monogynia  dass  and  order. 
Natnral  order  of  Vertidllatae.  Labiatae, 
ioaneii*  Essential  character:  oordto  nn- 
eifaal ;  filaments  fastened  transversdy  to  a 
pedide.  There  are  seventy-nine  species. 
Hub  extensive  genus  consists  of  herbs  or 
r  shrabs ;  the  flowers  are  from  one  to 
;  together  from  a  bracte,  or  a  leaf,  fre- 
^nently  in  spikes.  S.  officinalis,  or  common 
luge  sage,  which  is  cultivated  in  gardens,  of 
whidi  there  are  the  following  varieties :  1. 
The  coBUDon  green  sage.  2.  The  wormwood 
i^e.  3.  The  green  sage  with  a  variegated 
leaf.  4.  Iht  red  sage.  5.  The  red  sage 
with  a  variegated  leaf.  These  are  acd- 
dentad  variations,  and  therefore  are  not 
enamerated  as  species.  The  common  sage 
grows  naturally  in  the  soutbem  parts  of 
Europe,  but  is  here  cultivated  in  gardens 
for  use :  but  the  variety  with  red  or  black- 
kh  leaves  is  the  most  common  in  the  British 
gardens:  and  the  wormwood  sage  is  in 
greaterplenty  here  than  the  common  green- 
leaved  sage,  which  is  but  in  few  gardens. 
8.  anrientoti^  common  sage  of  virtue, 
which  is  also  well  knovm  in  the  gardens  and 
anrfcets.  The.  leaves  of  tiiis  are  narrower 
than  those  of  the  compion  sort;  they  are 
hoary,  and  some  of  them  are  indented  on 
theb  edges  towards  the  base,  which  inden- 
lores  have  the  appearance  of  ean. 

SALVINIA,  in  l>otany,  a  genus  of  the 
Cryptogamia  Misceliane»  dass  and  order. 
Generic  character:  male,  flowers  four  to 
ne,  aaoog  wborled  roots,  heaped  into  a 
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little  ball  ^  calyx  sub-globular,  pubescent, 
one-cdled,  confuting  of  a  double  mem* 
brane ;  corolto  none,  unless  it  be  the  inner 
membrane  of  the  calyx ;  stamen  an  up- 
right pillar,  ptoced  on  the  base  .of  the  calyx : 
f^eiiiale,  in  the  middle  of  the  ball,  solitsiry ; 
calyx  and  corolla  as  in  the  males  -,  pistils ; 
germs  about  fifteen,  obliqudy  ovate,  blunt, 
rugged  with  dots,  each  on  distinct  pedicles, 
fiistened  to  the  bottom  of  the  calyx  ',  style 
none ;  stigma  a  dot  on  the  top  of  the  germ  ; 
pericarpium  none ;  seeds  as  many  as  there 
are  germs,  and  of  the  same  form.    The 
male  and  female  flowers  may  be  distin- 
guished  in  the  dry  plant  before  the  calyxes 
open,  by  the  size  of  the  protuberant  grains. 
SALUTATION,  ,the  act   of  saluting, 
greeting,  or  paying  respect  and  reverence 
to  any  one.    There  is  a  great  variety  in  the 
forms  of  salutation.    The  orientals  salute 
by  uncovering  their  feet,  toymg  their  hands 
on  their  breasts,  &c.    In  England,  we  sa- 
lute by  uncovering  the  head,  bending  the 
body,  &c    The  pope  fbrmeriy  paid  reve- 
rence to   none  except  tlte  emperor,  to 
whom  he  stooped  a  very  little,  when  he  per- 
mitted him  to  kiss  his  lips.  A  prince,- or  per- 
son of  extraordinary  quality,  Is  saluted  at 
his  entering  a  garrison,  by  the  firing  of  the 
cannon  round  the  ptoce.  In  the  field,  when 
a  regnnent  is  to  be  reviewed  by  a  kmg, 
or  bif  general,  the  drums  beat  as  he  ap- 
proaches, and  the  oflloers  salute  him  one 
after  another,  as  he  passes  by,  stepping 
back  with  the  right  foot  and  hand,  bowing 
their  half  pikes  to  the  ground,  and  then  re- 
covering them  gently,  bringing  up  the  foot 
and  hand,  and  planting  them ;  which  done, 
they  pull  off  their  hats  without  bowing. 
The  ensigns  salute  all  together,  bringing 
down  their  cplours  near  the  ground  directly 
before  them  at  one  motion,  and  having 
taken  them  up  again,  gently  Hft  their  hats. 
At  sea,  they  salute  by  a  disdni^  of  can- 
non, which  is  greater  or  less,  according  to 
^the  degree  of  respect  they  would  show ; 
and  here  ships  always  salute  with  an  odd 
number  of  guns,  and  galleys  with  an  even 
one.    To  salute,  with  muskets  is  to  fire  one, 
two,  or  three  vollies  ;  which  is  a  method  of 
salutation  that  sometimes  precedes  that  of 
cannon,  and  n  chiefly  used  on  occasion  of 
feasts.    After  the  cannon,  they  also  some- 
times salute  or  hail  with  the  voice,  by  a 
joint  shout  of  all  the  ship's  company,  re- 
peated three  times;  which  salutation  also 
occasionally  obtams  where  they  carry  no 
gvns,  or  do  Jiot  care  to  discharge  any.    Sa- 
luting with  the  flag  is  performed  two  ways, 
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ciUier  by  faoMiBg  it  dose  to  the  staff  to  as 
H  cannot  flatter,  or  by  stdkmg  it  to  as  it 
oannot  foe  seen  at  all,  which  is  the  most  re- 
spectN.  Salnling  with  the  sails  is  per* 
ii>mied  by  hovering  the  topsaib  half-way 
of  the  masts.  Oaly  those  vessels  that  carry 
BO  guns  salute  with  the  sails. 

The  following  regulations  on  this  snbject 
are  deserving  of  notice :  **  When  any  of  his 
^lyesty's  ships  shall  meet  with  t^y  ^ip  or 
ships  belonging  to  any  foreign  prince  or 
«tate,  within  his  Migesty's  seas,  (which  ex* 
^tend  to  Cape  Finisterre)  it  is  expected  that 
the  said  foreign  ships  do  strike  dielr  top- 
sail, and  take  in  their  flag,  in  acknowledg- 
ment of  his  Majesty's  sovereignty  in  those 
seas :  and  if  any  shall  refuse,  or  offer  to 
resist,,  it  is  enjohied  to  all  flag-officers  and 
eomaranders  to  use  their  ntmost  endeavours 
to  compel  them  thereto,  and  not  suffer  any 
dishonoar  to  be  done  tf>  his  Majesty.  And 
if  any  of  his  Majesty's  subjects  shall  so  mnch 
forget  their  duty,  as  to  omit  striking  their 
tc^sail  in  pasong  by  his  Majesty's  ships, 
the  name  ^  oiP  the  ship  and  master,  and  from 
whence,  an#  whither  bound,  together  with 

^  affidavits  of  the  iacts,  are  to  be  seat  up  to 
tlie  Secretary  of  the  Admiralty,  in  order 
to  their  being .  proceeded  agamst  in  the 
Admiralty '  Court.  And  it  is  to  be  ob- 
served, that  in  his  M^esty's  seas,  Us  Ma- 
jesty's ships  are  in  nowise  to  strike  to 
any ;  and  that  in  no  other  parts,  no  ship 
of  his  Miyesty  is  to  strike  her  flag  or  top- 
sail to  any  foreigner,  unless  such  (breign* 
ship  shaU  have  fint  stnick,  or  at  the  same 
time,  strike  her  flag  or  topsail  to  his  M^^s- 
ty'sship.  The  flag-officers  and  commanders 
of  his  Majesty's  ships  are  to  be  careful  to 
maintain  bis  Majesty's  honour  upon  all  oc- 
casions, givhig  protection  to  his  snbject9,  and 

.  endeavouring,  what  in  them  lies,  to  secure 
and  encourage  tliem  in  their  lawfid  com- 
roeroe ;  and  they  are  not  to  injure,  in  any 
manner,  the  subjects  of  his  Miyesty's  friends 
and  aUies." 

SAMARA,  in  botany, , a  genus  of  .the 
Tetrandria  Monogynia  class  and  order: 
Natural  order  of  Rhamni,  Jussieu.  Es- 
sential character:  calyx  four-parted;  co- 
rolla fonr-petalled ;  stamma  immersed  in 
^e  base  of  the  petal;  drupe  onO'Seeded. 
There  are  four  species. 

SAMBUCUS,  in  botany,  elder^  a  ^enus ' 
of  the  Pentandria  Trigynia  class  and  order. 
Natural  order  of  Dumosie.  X^aprifblia,  Jus- 
sieu. Essential  character :  calyx  five  part- 
ed ;  corolhi  five-deft ;  berry  three  6eeded# 
There  are  five  species. 
SAMIELSf  tiie  Arabian  name  for  a  hot 
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snflbcating  wind  peculiar  to,  the  desert  of 
Arabia.  It  bloira  over  tlie  deserts  in  the 
months  of  July  and  August  from  the  north- 
west, and  sometimes  it  continues  its  pro^ 
gress  to  the  very  gates  of  Bagdad,  but  it  is 
said  never  to  afiect  any  person  within  the 
walls.  It  often  paaies  with  the  4|nicknesa 
of  lightning;  and  there  is  no  way  of  avoic|s> 
ing  tlie  dire  effects  but  by  falling  on  tlM 
ground,  and  keeping  the  fkce  dose  to  the 
earth.  Those  who  are  negligent  of  thiA 
caution  experience  instant  death. 

8AM0LUS,  in  botany,  a  genus  of  the 
Pentandria  Monogynia  class  and  older. 
Nataral  order  of  Predse.  Lysimachiae^ 
Jussieu.  Essential  character:  corolU  sal- 
ver-shaped ;  stamina  fenced  by  the  scaleleta 
of  the  corolla ;  capsule  one  ceiled,  inferior. 
There  is  but  one  species;  tix.  8.  valerandi, 
brookweed  or  water  pimpernel ;  this  phmt 
is  an  inhabitant  of  every  quarter  of  the 
globe,  in  marshes,  wet  meadows,  and 
ditches;  Mr.  Miller  considers  it  as  an 
annual;  Linnseus  marks  it  as  biennial^ 
and  others  as  perenniaL 

SAMYDA,  in  botany,  a  genus  of  the 
Decandria  Monogynia  dass  and  order.  £s- 
seatial  character:  calyx  five-fuuted,  co-^ 
loured ;  Corolla  none ;  nest  bell-shaped,  ata* 
miniferous;  capsules  berried  within,  four- 
valved,  one-celled;  seeds  nestling.  There 
are  nine  spedes. 

SAND,  in  natural  hist^,  a  genus  of 
£Msils,  the  characters  of  which  are,  that 
they  are  fbtmd  in  minute  ccMscretions ;  form- 
ing together  a  tcind  of  powder,  the  genuine 
particles  of  which  are  all  of  a  tend^cy  t» 
one  determinate  shape,  and  appear  regular^ 
though  more  or  less  complete  concreticms ; 
not  to  be  dissolved  or  disunited  by  water, 
or  formed  into  a  coherent  mass  by 
of  it,  but  retaining  thdr  figure  in  it ; 
parent,  vitrifiable  by  extreme  heat,  and  not 
dissoluble  in,  nor  effervescing  with,  acids. 
See  Sand-^tonb. 

Sand  is  of  great  use  in  the  glass  manufiie- 
ture ;  the  white  writing  sand  being  employed 
for  making  of  the  white  gUiss,  and  a  coarse 
greenish-lookmg  sand  for  the  green  ghiaa. 
In  agriculture  it  seems  to  be  the  office  of 
sands  to  make  unctuous  earths  fertile,,  and 
fit  to  support  vegetables,  &c.  For  earth 
alone,  we  find,  is  liable  to  coalesce,  and  ga- 
ther into  a  hard  coherent  mass,  as  appeara 
in  clay ;  and  being  thus  embodied,  and  aa 
it  were  glued  together,  is  no  way  disposed 
to  nourish  vegetables. 

Common  sand  is  a  very  good  addition, 
by  way  of  manure,  toallsortsofc^y-lands; 
it  warms  thenii  and  makes  them  more  opes 
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ttdl  looie.  The  b«tt  sand  for  the  ftrmei^ 
mt  k  tittt  which  is  washed  by  raitis  from 
roada  or  faMis,  or  that  which  is  taken  from 
Ike  beds  of  rivers;  the  common  sand  that 
is  dng  in  filts  neyer  answers  nearly  so  weH. 
U(OiR^iv«ry  if  mixed  with  dnng,  it  is  mach 
better  thno  laid  on  alone :  and  a  very  fine 
Mannrr  is  made  by  covering  the  bottom  of 
abeep-^foUs  with  several  hMds  of  sand  every 
wcehy  which  are  to  be  taken  away,  and  laid 
m  cold  ttiff  lands,  impregnated  as  they  are 
with  the  dm^;  and  the  urine  of  the  sheep. 

Beside  clay-land  there  is  another  sort  of 
growid  very  improveable  by  sand ;  this  is 
Hint  sort  of  black  boggy  kMud  on  which 
bashes  and  sedge  grow  natnrally,  and  which 
tiiey  eat  into  tdrf,  in  some  places.  Six 
hondrcd  load  of  sand  being  hud  npon  an 
acre  of  this  land,  according  to  the  Chc^ire 
■tainir,  which  b  near  donUe  the  statute 
ncoe,  meliorate  it  so  mneh,  that  without 
plouj^ing  it  win  yield  good  crops  of  oats  or 
tares,  though  beibreit  woold  have  produced 
scarcely  any  thing.  If  this  crop  is  taken  off, 
the  land  vrill  be  well  dnng^,  and  if  then 
laid  dovrn  for  grass,  it  will  yield  a  hu'ge  erop 
of  sweet  hay. 

Once  sanding  this  land  vrill  jnprove  it  for 
a  vast  nnmber  of  years,  and  it  will  yield  two 
crops  of  hay  in  the  year,  if  there  be  weather 
to  mnke  it  in.  Some  bwd  in  Cheshire  has 
been,  1^  tins  means,  rendered  of  twelve 
tioies  its  former  value  to  the  owner.  The 
bogs  of  Ireland,  when  drahned,  have  been 
rendered  very  fruitfiil  land,  by  mixing  sand 
in  tUs  manner  among  the  earth,  of  which 
they  consist.  Add  to  ^s,  that  in  all  these 
boggy  lands,  the  bnnring  them,  or  firing 
their  own  turf  upon  them,  is  also  a  great 
advantage.  The  common  peat,  or  turf- 
ashes,  mixed  vrith  the  sand  for  these  pur- 
poses, add  greatly  to  its  virtue.  Sea-sand, 
vifaich  is  thrown  up  in  croeks  and  other 
places,  is  by  much  ^e  richest  of  all  sand  for 
■aanring  the  earth ;  partly  its  saltness,  and 
partly  the  6it  and  unctuous  Ulth  that  is 
mixed  among  it,  give  it  this  great  virtue. 
In  the  western  parts  of  Enghuld,  that  lie 
upon  the  sea  coast,  they  make  very  great 
advantages  of  it..  The  fragments  of  sea- 
abelis  also,  vrhicbare  always  in  great  nbnn- 
dance  in  this  sand,  add  to  its  virtues^  and 
it  is  alwi^  the  more  esteemed  by  the  far* 
mers,  the  more  of  these  fragments  there  are 
amongit 

The  sea-sand,  nsed  as  manure  in  different 
parts  of  the  kingdom,  is  of  three  kinds: 
that  about  Plymouth,  and  on  other  of  the 
loiitheni  coasts,  b  of  a  Mne-grey  colour,  like 
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ashes,  wliich  is  probafcily  owing  to  the  shcUt 
of  muscles,  and  other  fish  of  that  or  the  like 
colour,  being  broken  and  mixed  among  it 
in  great  quantity.  Westward,  nem-  tlie 
Land's  End,  the  sea-sand  is  very  white,  and 
about  the  isles  of  Scilly  it  is  very  glistening, 
with  small  particles  of  talc ;  on  the  coastt 
of  the  North  Sea,  the  sand  is  yellowish^ 
brown,  or  reddish,  and  contains  so  great  a 
quantity  of  fragments  of  Cockle-^helis,  that 
it  seems  to  be  chiefly  composed  of  tbeoL 
That  sea  sand  is  accounted  best  whicli  is  of  > 
a  reddish  colour :  the  next  in  value  to  this 
is  llie  bluisli,  and  the  white  is  the  wont 
of  all.  Sea-sand  is  best  when  taken  up 
fi-oro  under  the  water,  pr  from  sand-banks, 
which  are  covered  by  every  tide.  The 
small  grained  sand  is  most  sudden  in  its 
operation,  and  is  therefore  best  for  the  te- 
nant who  is  only  to  take  three  or  four  crops; 
but  the  coarse  or  large  grained  sand  is 
much  better  for  the  Umdlord,  as  the  good  it 
does  lasts  many  years. 

Sand  bugs,  hi  the  art  of  vmr,  are  bags 
filled  with  earth  or  sand,  holding  each  about 
a  cubic  foot :  their  use  is  to  raise  parapets 
in  haste,  or  to  repau-  wliat  is  beaten  down, 

Baud  flood,  a  terrible  mischief,  incident 
to  the  tends  of  Suffolk,  and  some  other  parts 
of  Baghmd;  which  are  frequently  covered 
with  vast  quantities  of  sand,  rolling  in  upon 
them  like  a  deluge  of  water,  from  sandy  hiHs 
in  their  neighbourhood. 

The  flowmg  of  sand,  though  fyf  from 
being  so  tremendous  and  hurtfhl  as  in  Ata* 
bte,  is  of  very  bad  consequences  in  thia 
coantry,  as  many  valuable  pieces  of  tend 
have  thus  been  entirely  lost;  of  vrhich  we 
give  the  following  instances  from  Mr.  Pen- 
nant, together 'with  a  probable  means  of 
preventing  them  in  future.  *<  I  have  more 
than  once,"  says  he,  <<  on  the  eastern  coasts 
of  Scottend,  observed  the  calamitous  state 
of  several  extensive  tracts,  formerly  hi  a 
most  flourishing  condition^  at  present  cover- 
ed  with  sands,  unstable  as  tliose  of  the  de- 
serts  of  Arabte.  The  parisli  of  Furvic,  in 
the  county  of  Aberdeen,  is  now  reduced  to 
two  farms,  and  above  5002.  a  year  lost  to 
the  Errol  family,  as  iq>pears  by  the  oath  of 
the  factor  in  1600,  made  before  the  Court 
of  Session,  to  ascertain  the  minister's  salary. 
Not  a  vestige  is  to  be  seen  of  any  buildings, 
unless  a  Augment  of  the  chnrd^.  Tlie  es- 
tate of  Covbin,  near  Forres,  is  another  me- 
lancholy instance.  This  tract  was  once 
viForth  300/.  a  year,  at  this  time  overwhelm- 
ed with  sand. '  This  strange  inundation  was 
still  in  motion  m  1769,chiefly  when  a  strong 
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wind  prevailed.  Its  motion  is  so  rapid,  that 
I  have  been  assured,  that  an  apple-tree  had 
been  so  covered  witii  It  in  one<  season,  that 
only  the  very  summit  appeared.  This  dis- 
tress was  brought  on  about  ninety  years 
ago,  and  was  occasioned  by  the  cutting 
down  some  trees,  and  pulling  up  the  bent 
or  star  wiiich  grew  on  the  sand-hills;  which 
at  last  gave  rise  to  the  act  of  J  5  Geo^e  IT. 
c  53,  to  prolubit  the  destruction  of  tUs 
useful  plant 

^'  1  beg  leave  U>  suggest  to  the  public  a 
possible  means  of  pottmg  a  stop  to  these 
destructive  ravages.  Providence  hath  kind- 
ly formed  this  plant  to  grow  only  in  pure 
sand.    Mankind  vras  left  to  make,  in  after 
iimes,  an  application  of  it  suitable  to  their 
wants.    The  sand-hills  on  a  portion  of  the 
Ilmtshire  shores,  m  the  parish  of  Llanasa, 
,are  covered  with  it  naturally,  and  keep  firm 
in  their  place.    The  Dutch  perhaps  owe 
vtfae  existence  of  part,  at  least,  of  tlieir 
countiy  to  the  sowing  of  it  on  the  nutbiie 
solum,  their  sand-banks.    My  humine  and 
amiable  friend,  the  late  Benjamin  Stilling- 
fleet,  Esq.  recommended  the  sovring  of  this 
plant  on  the  sandy  virilds  of  Norfolk,  that 
its  matted  roots  might  prevent  the  deluges 
of  saud  which  that  country  experiences.    It 
lias  been  already  remarked,  that  whereso- 
ever this  plant  grows  the  salutary  effects 
are  soon  observed  to  foUow.  A  single  plant 
will  fix  the  sand,  and  gath^  it  into  ^  hil- 
lock;  these  hillocks,  by  oie  increase  of 
vegetation,  vt  formed  into  larger,  till  by 
degrees  a  barrier  is  made  often  agamst  the 
encroachments  of  the  sea,  and  might  as 
often  prove  poeventative  of  the  calamity  in 
question.    I  cannot,  therefore,  but  recom- 
mend the  trial  to  the  inhabitants  of  many 
.  parts  of  North  Britain.    The  plant  grows 
in  most  pkices  near  the  sea,  and  is  known 
to  the  Highlanders  by  the  name  of  murah ; 
to  the  English  by  that4>f  bent-star,  mat- 
grass,  or  marram.    Linnaeus  calk  it  arundo 
arenaria.    The  Dutch  call  it  hehn. '  This 
plant  hath  stiff  and  sharp-pointed  leaves, 
growing  like  a  rush,  a  foot  and  a  half  long :' 
the  roots  both  creifcp  and  penetrate  deeply 
into  their  sandy  beds:  the  stalk  bears  an  ear 
^ve  or  six  inches  long,  not  unlike  rye ;  the 
seeds  are  small,  brown,  and  roundish.    By 
good  fortune,  as  old  Gerard  observes,  no 
cattle  irill  eat  or  touch  this  vegetable,  allot- 
ted for  other  purposes,  subservient  to  the 
nse  of  mankind.*" 

Sand  stone,  in  mineralogy,  is  chiefly  conf- 
posed  of  quartz  in  rounded  grains  of  various 
sizes.    Sand-stones  are  stratified,  and  when 
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disintegrated  they  form  sand.     We  have 
many  varieties;   as,  1.  **  The  calcareous 
saod-stone,"  which  is  of  a  green  or  greyish 
colodir:  it  is  moderately  hard,  and^ves 
sparks  when  struck  against  steel.    It  ^er« 
vesces  with  acids:    when  fi-eed  firom  the 
calcareous  cement  there  remains  a  very 
ftiable  mass  of  fine  vriiite  sand.   ^.  '<  The 
ferruginous  sand-stone,*'  which  is  of  a  red- 
dish brown:  it  is  opaque  and  soft,  and  sel- 
dom effisrvesees  with  acids :  it  readily  dts- 
integrates  by   exposure  to  the  weather. 
3.   '^  Grit-stone,"  vriiich  rarely  effervesces 
vrith  adds,  but  *  gives  very  lively  sparks 
when  struck  with  the  steel.    It  is  not  easily 
decomposed  by  exposure  to  the  air.    Sand- 
stone is  applied  to  many  important  par- 
poses  m  building;  as  flag-stones:  and  the 
harder  kinds  of  grit-stone  are  made  mto 
grindstones,  and  on  account  of  their  infiisi- 
bility  they  are  employed   for  linuig  fiir- 
naces. 
SANDARACH.    See  Resin. 
Sandarach,  in  natural  history,  a  very 
beautiful  native  fossil,  though  too  often  con- 
founded  with  the  common  factitious  red 
arsenic,  and  with  the  red  matter  formed  by 
melting  the  common  yellow  orpiment.    It 
is  a  pure  substance,  of  a  very  even  and  re- 
gular structure,  is  througliont  of  that  colour 
which  our  dyers  term  an  prange-scarlet^aod 
is  considerably  tnuvparent  even    in    the 
thickest  pieces.    But  though  with  respect 
to  colour  it  has  the  advantage  of  cinnabar 
while  in  the  mass,  it  b  vastly  inferior  to  it 
when  both  are  reduced  to  powder.    It  is 
moderately  hard,  and  remarkably  heavy  ; 
and  when  exposed  to  a  moderate  heat, 
melts  and  floors  like  oil.    tf  set  on  fire  it 
bums  very  briskly. 

It  is  fonndoin  Saxony  and  Bohemia,  in 
the  co|lper  and  silver  mhies,  and  is  sold  to 
the  painters,  who  find  it  a  very  fine  and 
valuable  red ;  but  its  virtues  or  qualities  in 
medicine  are  no  more  ascertained  at  this 
time  than  those  of  the  yellow  orpiment. 

SANDORICUM,  m  botany,  a  genus  of  ' 
the  Decandria  Monogynia  class  and  order.  ^ 
Essential  character:  calyx  five- toothed ; 
petals  five;  nectary  cylindrical,  truncate, 
bearing  the  anthers  at  its  mouth ;  drupe 
filled  with  five  nuts.  There  is  only  one 
species,  viz,  S.  mdicum,  a  native  of  the  Phi- 
lippine and  Mohicca  islands. 

SANGUINARIA,  in  botany,  a  genus  of 
the  Polyaudria  Monogynia  class  and  order. 
Natural  order  of  Rhoeadeae.  Papaverac^ese, 
Jussieu.  Essential  character:  calyx  two- 
leaved;  corolla  eight-petalled;  silique  ovate^ 
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OK-eetledt  Tliere  it  only  one  species,  «tz« 
8.  caomdensis,  Canadian  sanguinaiia,  blood- 
worl,  or  poccoon :  a  native  of  the  northern 
parts  of  America,  where  it  grows  plentifully 
in  Ibe  woods;  and  in  the  spring,  before  the 
leaves  of  the  trees  come  oul,  the  surface  of 
the  ground  is  in  many  places  covered  with 
the  flowers,  wh<:h  have  some  resembhmce 
to  oor  wood  anemone ;  but  they  have  short 
naked  pedicels,  each  supporting  one  flower 
at  top.  Some  of  these  flowers  vnll  have  ten 
or  twelve  petals,  so  that  they  appear  to 
have  a  double  range  of  leaves',  which  has 
occanooed  their  being  termed  double  flow- 
en^  but  this  is  only  accidental,  the  same 
roots  in  different  years  producing  different 
flowers. 

8ANGUISORBA,  in  botany,  a  genus  of 
the  Tetrandria  Monogynia  class  and  order. 
Natural  order  of  Miscellanesp,  Linnaeus. 
RoaceK,  Jussieu.  Essential  character: 
calyx  two*leaved,  inferior;  corolla  supe- 
nor ;  germ  between  the  ca^  and  corolla. 
IWre  are  three  species  with  several  va- 


8ANICULA,  in  botany,  «amc2f ,  a  genns 
if  the  Pentandria  Digynia  cUss  and  mder. 
Natval  order  of  Umbellatae,  or  Umbelli- 
Unt.  Essential  character:  umbels  clus- 
tered, subcapitate;  fruit  rugged;  flowers 
of  the  disk  abortive.     There  are  three 

SANTALUM,  in  botany,  a  genns  of  (he 
Tatraadria  Monogynia  chus  and  order. 
Natoral  order  of  Onagrs,  Jussieu.  Essen- 
tial character :  calyx  fonr-toothed ;  corolla 
finir-petalled,  with  the  petals  growing  on 
the  calyx,  besides  four  ghmds ;  berry  inf%> 
ikx^  one-seeded.  There  is  only  one  species, 
ctz.  S.  album,  vrhite  4md  yellow  sandal 
wood.  This  tree  has  the  appearance  of  a 
■yrtie,  with  stiff*  branchiate  branches,  joint- 
ed ;  in  habit,  leaves  and  inflorescence  re- 
sembflDg  the  privet.  It  is  a  native  of  many 
parts  of  India.  In  the  Circar  mountains, 
where  it  is  wild,  it  is  of  little  Talue,  as  it  is 
genefally  of  a  small  stature.  On  the  MaU- 
bar  coast  it  is  very  large,  and  the  wood  of 
the  best  kind.  The  difference  of  colour 
constitutes  two  kinds  of  sanders,  botli  em- 
pfeyed  for  the  same  purposes,  and  having 
equally  a  bitter  taste^  and  an  aromatic  smell. 
With  the  powder  of  this  wood  a  paste  is 
prepared,  with  which  the  Chinese^  Indians, 
Persians,  Arabians,  and  Turks,  anomt  their 
bodies.  It  Is  likewise  burnt  in  their  houses, 
and  yields  a  ft-agrant  and  wholesome  smell. 
The  greatest  quantity  of  this  wood,  to  whicli 
adivp  and  attenntting  yirtoe  i»  «scribed| 
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remains  m  India.  Hie  red  sanders,  thoogh 
m  less  estimation,  and  less  generally  used, 
IS  sent  by  preference  into  Europe,  lliis  h 
the  produce  of  a  different  tree,  which  is 
common  on  the  coast  of  Coromandel.  Some 
travellers  confound  it  with  the  wood  of 
Caliatonr,  which  is  used  in  dyeing. 

The  S.  album,  or  white  sanders,  is 
brought  from  the  East  Indies,  in  billets 
about  the  thickness  of  a  man's  leg,  of  a 
pale-whitish  colour.  It  is  that  part  of  the 
yeUdw  sanden  wood  which  Ues  next^the 
bark.  Great  part  of  it,  as  met  with  in  the 
shops,  has  no  smdl  or  taste,  nor  any  sensi- 
ble qnaUty  that  can  recommend  it  to  the 
notice  of  the  physician. 

The  S.  flavum,  or  yellow  sanders,  is 
the  interior  part  of  the  wood  of  the  same 
tree  which  furnishes  the  former,  is  of  a  pale 
yellowish  colour,  of  a  pleasant  smeU,  and  a 
bitterish  aromatic  taste,  accompanied  with 
an  agreeable  kind  of  poifgency.  This  ele- 
gant wood  might  undoubtedly  be  applied  to 
valuable  medical  purposes,  though  at  pre« 
sent  very  rarely  used.  Distilled  with  water, 
it  yields  a  fragrant  essenthd  oil,  which 
thickens  in  the  cold  into  the  consistence  of 
a  balsam.  Digested  in  pure  spirit,  it  im- 
parts a  rich  yellow  tincture;  wliich  being 
committed  to  distillation,  tlie  spirit  arises 
without  bringing  over  any  thing  consider- 
able of  the  flavour  of  the  sanders.  The  re« 
sidnom  contains  fllie  virtues  of  six  times  its 
weight  of  the  wood. 

SANTOLINA,  in  botany,  lavender  cot* 
ton,  a  genns  of  the  Syngenesia  Polygamia 
^ualis  chtts  and  order.  Natural  order  of 
CompositSB  Discoides.  Corymbifers,  Jus- 
sieu. Essential  character;  ca)yx  imbricate, 
hemispherical ;  down  none ;  receptacle 
chafly.  There  are  six  species,  S.  chama- 
cyparisos,  common  lavender-cotton  ;  grows  . 
natorally  in  the  southern  parts  of  Europe, 
and  is  much  cultivated  in  English  gardens! 
All  the  species  are  ornamental  phiots,  and 
may  be  propagated  by  plantmg  slips  and 
cuttings  in  the  spring. 

SAP.    See  Plant. 

The  sap  of  trees,  chemically  considered. 
Is  a  watery  mucilaginous  liqui(l,often  strongly 
saccharine,  so  as  to  yield  a  large  quantity 
of  sugar,  and  to  furnish  a  very  strong  fer- 
mented liquor. 

Sap,  or  Sapp,  in  tiie  art  of  vvar,  js  the 
digging  deep  under  the  earth  of  the  glads, 
in  order  to  open  a  covered  passage  uito  the 
Qioat.  ^  It  is  only  a  deep  trench,  covered  at 
top  witti  Iboardsy  hiirdles>  earth,  sand-bags. 
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ke,  and  is  QibaUy  begun  five  or  six  fathoms 
from  the  saliant  mgie  of  the  glacis. 

SAPPHIC,  in  poetry,  a  kind  of  verse 
macfa  nsed  by  the  Greeks  and  Latins,  deno- 
minated from  the  inventress  Sappho.  Tlie 
sappbic  verse  eonsists  of  five  feet,  whereof 
the  first,  fonrtb,  and  fifth,  are  trochees,  tlie 
second  a  spondee,  and  the  third  a  dactyl ; 
as  in 


1 

2 

S 

4 

5 

Aure^ 

am  quis 

quis  medi 

ocri- 

totem 

Dili 

git,  ft|. 

ttts  carut 

obso' 

hti 

Sordi 

bus    /e- 

cti,  caret 

inui- 

denda. 

and  after  every  three  sapphic  verses  there 
iB  generally  subjoined  an  ^nic  verse,  as 

^    Sobrius  aulL 

SAPINDUS,  in  botany,  soajh-herry-treef 
a  genns  of  the  Octandria  Trigynia  class  and 
order.  Natural  order  of  Trihilatas.  Sa- 
pindi,  Jussien.  Essential  character :  calyx 
four-leaved ;  petals  four ;  capsule  fieshy,  con- 
nate, ventricosc.  There  are  thirteen  species ; 
of  which  we  shall  notice  the  S.  saponaria, 
with  winged  leaves,  which  grows  naturally 
in  the  islands  of  the  West  Indies,  where  it 
rises  with  a  woody  stalk  from  20  to  30  feet 
high^  sending  out  many  branches  witli  wing- 
ed leaves,  composed  of  several  pair  of  spear- 
shaped  lobes.  The  flowers  are  produced 
in  loose  spikes  at  the  end  of  the  branches ; 
they  are  small  and  white,  so  make  no  great 
appearance.  These  are  succeeded  by  oval 
berries  as  larg^  as  middling  cherries,  some- 
times single,  at  others,  two,  three,  or  fom* 
are  Jomed  together;  tiiese  have  a  sapona- 
ceous skm  or  cover,  which  uacloses  a  very 
smooth  roundish  nut  of  the  same  form,  of  a 
Shhaing  black  when  ripe.  The  skin,  or  pulp, 
^hich  surrounds  the  nuts,  is  used  in  America 
to  wash  linen;  but  it  is  very  apt  to  bum 
and  destroy  it  if  often  used,  being  of  a  very 
acrid  nature. 

SAPONARIA,  in  botany,  MHsp-wort^  a 
genus  of  the  Decandria  Digynia  class  and 
order.  Natural  order  of  Caryophyllei« 
CaryophylleflB,  Jussieu.  Essential  charac- 
ter: calyx  one-leafed,  naked;  petals  five, 
clawed ;  capsiUe  oblong,  one  celled.  There 
are  nine  species.  S.  officmatis,  a  British 
plant,  has  a  creeping  root,  so  that  in  a  short 
time  it  would  fill  a  hirge  space  •  of  ground. 
The  stalks  are  above  two  feet  high,  and  of  a 
purplish  colour.  TTie  foot^stalks  of  the 
flowers  arite  fipom  the  whigs  of  the  leaves 
opposite;  they  sustain  fimr,  ^vty  or  more 
purple  flowetv  each,  whidi  have  generaUy 
two  aottUleaves  placed  wider  them.    The 
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stalk  is  also  terminated  by  a  loose  bunch  o^ 
flowers  growing  in  form  of  an  umljel ;  they 
have  each  a  large  swelling  cylindrical  em- 
palement,  and  five  broad  obtuse  petals, 
which  spread  open,  of  a  purple  colour. 
These  are  succeeded  by  oval  capsules,  with 
one  cell  filled  With  small  seeds.  Tlie  decoc- 
tion of  this  plant  is  'used  to  cleanse  and 
scour  woollen  cloths :  tlie  poor  people  in 
some  countries  use  it  instead  of  soap  for 
washing;  from  which  use  it  had  its  name. 

SAPPHIRE.  See  Corundum,  where  we 
have  given  the  analysb  of  the  blue  corun^ 
dura,  or  sapphire.  Itis  infusible  without  ad- 
dition before  the  blow-pipe,  but  with  borax 
it  melts  wifli  effervescence.  Sapphire,  and 
oriental  ruby,  of  which  an  analysb  is  also 
given  in  the  article  Corundui^,  are  next  to 
the  dianwnd,  the  most  valuable  of  precious 
stones,  and  are  used  in  the  finest  kind  of 
jewelry.  The  oriental  ruby  differs  from  the 
sapphire  in  its  colour:  it  is  also  softer  and 
of  less  specific  gravity.  In  iu  geognostic 
character,  it  differs  also  from  the  ruby,  as 
it  occurs  sometimes  imbedded  in  cornn- 
dum,  which  is  an  inmate  of  primitive  rooun* 
tains,  while  sapphire  appears  to  be  a  pro- 
duction of  a  hter  period.  The  violet  co- 
loured sapphire  is  the  oriental  ameUiyst: 
the  yellow,  the  oriental  ^lirysolite  and 
topaz;  and  the  green,  the  oriental  emerald. 

SARACA,  m  botany,  a  genua  of  the  Dia- 
delphia  Hexandria  class  and  order.  Na- 
tural order  of  Lonientacese.  Essential 
character:  calyi^  none;  corolla  fiinnel- 
form,  fottr-cleft;  filaments  three  on  each 
side  the  throat ;  legume  pedicelled.  There 
is  but  one  species,  vix,  S.  indica,  a  native  of 
the  East  Indfes. 

SARCOCOL,  m  chemistry,  a  gnm  resin, 
supposed  to  be  the  product  of  &ie  penfta 
sarcocoHa.  It  is  brouglit  from  Persia  and 
Arabia,  in  the  form  of  small  grains  :  they 
have  sweet  and  bitterish  taste,  and  are 
very  soluble  in  water. 

SARMENTACACE^E,  in  botany,  the 
name  of  the  eleventh  chws  in  Linnaeus's 
Fragments  of  a  Natural  Method,  consisting 
of  plants  that  have  cUmbing  stems  and 
branches,  which  like  the  vine  attach  them- 
selves to  the  bodies  In  their  iieighbooriiood 
for  the  ptfrpose  of  support 

SAROTHRA,dn  botany,  a  genns  of  the 
Pentandria  Trigynia  class  and  order.  Na- 
tural order  of  Rotaceae.  Caryophyllese, 
Jftssien.  Essential  character :  calyx,^  tin 
parted;  corolh  ^ye  petalled  j  capsule  one^ 
celled,  three-valved,  coloured.  There  it 
bat  one  spccict,  tw.  S*  gehtiiuioidcs  aH  aa- ' 
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aaal  phnt,  and  a  naUve  of  yirginia  atni 
Ptennsylfaoia,  growing  abundantly  in  the 
fields,  and  under  the  bashes^  in  a  dry  sandy 
groundy  near  the  capital  of  the  latter  pro- 
TOce. 

SARRACENIA  m  botany,  tide-ioddle 
JUmer^  so  named  in  bonoqr  of  Dr.  Sarraan, 
profeasor  of  botany,  a  genns  of  the  Polyan- 
dria  Monogyma  class  and  order.  Natural 
order  of  Snceolentse.  Essential  character : 
calys  doable,  tbree-lcaved,  and  fire-leaYod  $ 
eoroUa,  five^talled;  capsule,  five-celled, 
with  tlie  style  having  a  clypeate  stigpna* 
There  are  four  species,  all  natives  of  North 
Aaenea. 

SilRSAPARILLA,  in  pharmacy,  the 
root  of  the  rough  smilax  of  Peru,  consisting 
of  a  great  namber  of  long  strings  hanging 
fnm  one  head:  these  long  roots,  the  only 
parts  made  ose  of,  are  about  the  thickness 
of  a  gooae-qnill,  or  thicker,  flexible,  and 
composed  oif  fibres  running  their  whole 
length:  they  have  a  bitterish  but  not  un- 
gratefiU  taste  and  no  smeU:  and  as  to  their 
medidBal  virtues,  they  are  sudorific  and 
attennaiU,  and  abonld  be  given  in  decoc* 
tioo,  or  by  way  of  diet-drink. 

SASH,  a  mack  of  distinction,  which  in 
tfie  British  service  is  generally  made  of 
crimaon  silk  for  the  officers,  and  of  crimson 
auaed  with  white  cotton  fbr  the  seijeants. 
It  is  worn  roond  the  wabt  in  most  regiments ; 
in  seen  few,  particularly  in  the  Highii^iHt 
eorpi^  it  is  thrown  across  the  shoulder. 
I  were  ohginaUy  invented  for  the  con- 
\  and  ease  of  wounded  officers,  &c. 
by  maana  of  whichy  in  case  fny  of  them 
were  so  badl^  wonnded  as  to  render  them 
incapable  of  remaining  at  their  posts,  tiiey 
■ight  be  carried  off  with  the  assistance  if 
two  men.  They  are  now  rednced  to  a  very 
aanJl  siie,  and  of  coarse  unfit  for  the  ori- 
9aal  porpose.  Both  the  sash  and  gorget, 
iMieed,  mast  be  considered  as  mere  marks 
afdMnetioo,  to  point  oot  offieen  on  duly. 
In  some  instances  they  are  worn  together ; 
ia  othen,  the  gorget  is  laid  aside,  and  the 
saih  only  worn.  The  British  cavalry  tie 
the  sash  on  the  right,  the  iotantiy  on  the 
left  side,  Hie  sashes  for  the  imperial 
are  made  of  crimion  and  goM,  Ibr 
I  army  black  «lk  and  silver,  the 
yellow  silky  the  Portnguese 
crimaoosak  with  btae teasels.  TheFrench 
have  their  sashes  nnde  of  three  colours,  vm, 
whkBf  pmk^  and  light^bhie,  to  correspond 
with  the  national  tiag. 

SASSAFRAS,  in  pharmacy,  ihe  wood  of 
an  American  treci  of  the  laniel-kindy  im* 
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ported  in  hu'ge  straight  bh>cka:  it  is  said 
to  be  warm,  aperient,  and  corroborant  j 
and  firequently  empk>yed,  with  good  auc* 
cess,  for  puri^ing  the  blood,  for  which  pur« 
pose  an  infusion,  in  the  way  of  tea,'is  a  very 
pleasant  drink :  its  oil  is  very  fi:B^ant,  and 
possesses  most  of  the  vhrtues  of  the  wood. 

SATELLITES,  in  astronomy,  are  cer- 
tain secondary  planets,  moving  round  the 
other  planets,  as*  the  Moon  does  round  the 
Earth.  They  are  so  called  because  they  al* 
ways  attend  them,  and  make  the  tour  about 
the  Snn  together  with  them.  The  words  moon 
and  satellite  are  sometimes  used  indifierent* 
ly :  thus  we  say,  either  Jupiter's  moons,  or 
Jupiter's  satellites;  but  nsnally  we  distin^ 
guki,  restraining  the  term  moon  to  the 
Earth's  attendant,  and  applying  the  term 
satellite  to  the  little  moons  more  recently 
discovered  about  Jupiter,  Satnni,  and  the 
Herschel  planet,  by  he  assistance  of  the 
telescope,  which  is  necessary  to  render  them 
visible. 

The  satellites  move  round  tlieir  primary 
planets,  as  their  centres,  by  the  same  laws 
as  those  primary  ones  do  round  their  centre 
the  Sun;  tiz,  in  such  manner  that,  in  the 
satellites  of  the  same  planet,  the  squares  of 
tlie  periodic  times  arc  proportional  to  the 
cubes  of  their  distances  from  the  primary 
planet 

Satellites  tf  Jupiter,  are  four  little 
moons,  or  secondary  phmets  performing 
their  revelations  about  Jupiter,  as  that 
planet  does  abont  the  SmL 

Simon  Marina,  mathematioian  of  the 
Elector  of  Brandenburg,  abont  the  end  of 
November  1609,  observed  three  littte  stars  . 
moving  round  Jupiter's  body,  and  proceed- 
ing along  with  1dm ;  and  in  January  1610^ 
he  found  a  fourth.  In  January  1610,  GaUleo 
also  observed  the  same  in  Italy,  and  in  the 
same  year  published  his  observations.  These 
satellites  were  also  observed  in  the  same 
month  of  January  1610,  by  Thomas  Harriot^ 
the  anther  of  a  work  upon  algebra,  and 
who  made  constant  observations  on  these 
satellites,  from  that  time  till  the  36di  of 
Febmary  1612. 

111100  Ju|nter  comes  into  a  line  between 
any  of  his  satellites  and  the  Sun,  the  satellite 
disappears,  being  then  eclipsed,  or  involved 
in  "his  ^dow.  When  the  satellite  goes 
bdiiDd  the  body  of  Jnpiter,  with  respect 
to  an  observer  on  the  Earth,  it  is  then  said 
to  be  ocaitte<^  beii^  bidden  from  our  sight 
by  his  body,  whether  in  his  shadow  or  not. 
And  when  the  satellite  comes  Into  n  posi- 
tioB  between  Jnptter  and  the  9ii%  it  casts 
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a  ahidow  upon  the  fiiee  of  Hmt  ptanety 
fvliich  we  lee  as  an  eb«ciire  ronod  spot* 
Aod  IrnOjf  when  the  satellite  cones  into  a 
line  between  Jupiter  and  os,  it  is  said  to 
transit  the  disc  of  the  pUnet,  open  which  it 
appears  as  a  round  bUick  spot  The  periods 
or  reVolations  of  Jopitei's  satellites^  are 
found  out  from  their  cpbjunctions  with  that 
pfamety  after  the  same  nuuuier  as  those  of 
the  primarj  planets  are  disco?ered  from 
their  opposition  to  the  Sun.  And  their 
distances  from  the  body  of  Jupiter,  are 
oseasured  by  a  nMcrometer,  and  estunated 
in  wmi-diuneters  of  that  phmet,  and  thence 
in  miles.  Hie  periodical  thnes  and  distances 
of  these  satellites,  and  the  angles  under 
which  their  orbits  are  seen  from  the  Earth, 
at  its  mean  distance  from  Jupiter,  are  as 
below. 


f 

Periodic  Tunet. 

Distances  in 

Anriet  of 

Semklia^ 
meter 

MUes. 

Oiblt. 

1 
ft 

3 

4 

1^18»»«7'3I" 
3  13  13  4t 

7    3  4«  36 
16  16  St    9 

t66,000 

4«S,000 

676,000 

1.189,000 

3' 55" 
6  14 
9  58 
17  30 

Hie  eclipses  of  the  satellites,  especially 
Of  those  of  Jupiter,  are  of  veiy  great  use 
in  astronomy.  Fuvt,  in  <fetermimng  pretty 
exactly  the  distance  of  Jupiter  from  the 
Earth.  A  second  adfantage  still  more  con* 
iiderable,  which  is  drawn  from  these 
eclipses,  is  the  proof  which  they  give  of  the 
progressive  motion  of  light.  It  is  demon- 
strated by  these  edipses,  that  light  does  not 
come  to  us  in  an  mstant,  although  its  mo- 
tion is  extremely  rapid.  For  if  the  motion 
oflight  were  infinite,  or  came  to  us  in  an  m- 
stant,  it  is  evident  that  we  should  see  the 
commencement  of  an  eclipse  of  a  satellite 
at  the  ftame  moment,  at  whatever  distance 
we  miglit  be  from  it ;  but,  on  the  contrary, 
if  light  move  progressively,  then  it  is  as  evi* 
dent,  that  the  wtber  we  are  from  a  phmet, 
the  fatter  we  shall  be  in  seeing  the  moment 
«f  its  eclipse,  because  the  light  will  take  up 
a  longer  time  in  aitiviqg  at  us ;  and  so  it  is 
^und  in  fact  to  happen,  the  ecl^ises  of  these 
satellites  appearing  alvrays  later  and  lat«r 
than  the  true  computed  times,  as  ^he  Earth 
removes  fiirther  and  further  from  the  pfai- 
net  When  Jupiter  and  the  Earth  ar^  at 
their  nearest  distancei  being  in  coajunction 
both  on  the  same  side  of  the  Son,  then  the 
edlpaes  art  atta  to  happen  the  soonest ; 


and' when  tfie  Sun  is  <Hrecdy,betwtoi  Jtipf* 
ter  and  the  Earth,  they  are  at  their  greatest 
distance  asunder,  the  distance  being  more 
/than  before  by  the  whol^  diameter  of  tiie 
Earth's  annual  orbit,  or  by  double  the 
Earth's  distance  from  the  Sun,  then  the 
eclipses  are  seen  to  happen  the  latest  of  any, 
and  falter  than  before  by  about  a  quarter 
of  an  hour.    Hence  therefore  it  foUows, 

tit  light  takes  up  a  quarter  of  an  hour 
tiavelUng  across  the  orbit  of  the  Earth, 
or  nearly  eight  minutes  in  passing  from  tha 
Son  to  the  Earth;  which  gives  us  about  if 
millions  of  miles  per  minute,  or  S00,000  ^ 
miles  per  second,  for  the  velocity  of  l^^t*  " 
A  discovtiy  that  was  Ant  made  by  M. 
Roemer. 

The  thurd  and  greatest  advantage  derived 
fhmi  the  ecKpses  of  the  satellites,  is  tha 
knowledge  of  the  longitudes  of  places 
on  the  Earth.  Suppose  two  observers  of  an 
eclipse,  the  one,  for  example,  at  London, 
the  other  at  the  Canaries ;  it  is  certahi  that 
the  eclipse  vrill  appear  at  the  same  moment 
to  both  observers;  but  as  they  are  simated 
under  difierent  meridfams,  they  ooont  difr 
ferent  hours,  bemg  perhaps  9  o'clock  to  tha 
one,  when  it  is  only  8  to  the  other ;  by 
which  observations  of  the  true  tone  of  tba 
eclipse,  on  conmiunicatien,  they  find  the 
difference  of  their  kmgitudes  to  be  ona 
hour  in  time,  vrhich  answers  to  15  degrees 
of  longi^nde. 

Saturn  has  seven  secondary  planets  re- 
volving about  him.  One  of  them,  which 
till  faitely  was  reckoned  the  fourth  in  order 
Ikom  Saturn,  was  discovered  by  Haygeoa^ 
the25thofMarch,l655»bynieansofa  te- 
lescope 13  feet  long ;  and  the  first,  second, 
third,  and  fifth,  at  .difierent  times,  byOaa- 
sfaii,  eix.  the  fifth  hi  October,  1671,  by  a  te- 
lescope of  17  feet ;  the  third  m  December, 
1672,  by  a  telescope  of  Campani^  35  feet 
long ;  and  the  first  and  second  in  March, 
1684,  by  help  of  Gampani'S  gUsses,  of  100 
and  136  feet.  Fmally,  the  sixth  and  sevenlh 
satellites  were  discovered  by  Dr.  Heischel, 
with  his  40  fi^t  reflecting  telescope,  eis.  the 
sixth  on  the  19th  of  August,  1787,  and  the 
seventh  on  the  17th  of  September,  1788. 
These  two  he  has  called  the  sixth  and  se- 
venth satelUtes,  though  they  are  nearer  to 
the  pbmet  Satun  than  any  of  the  fermer 
Awe^  that  the  naases  or  numbers  of  these 
mii^t  not  be  mistaken  or  confeunded^ 
regard  to  fenner  observations  of 


,  Moreover,  the  great  distance  between 
the  firarth  and  fifth  satellite  gave  oocasion 
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ft  Hoygens  to  sii^pect  that  there  ml|;ht  be 
tome  intermediate  ODe,  or  eke  tJMt  the 
fifth  might  have  tome  other  Mtellite  moving 
rovnd  it,  as  its  centre.  Dr.  Halley,  in  the 
Fhilotopbical  TransaetiooSy  gives  a  correc- 
tioB  of  the  theory  of  the  tnotions  of  the 
fimrth  or  Haygenian  mteUite.  1u  true 
period  he  makes  11'  ti*"  4l'  $". 

The  periodical  revolationsi  and  distances 
if  the  satellites  from  the  body  of  Satam,  ex- 
pRSMd  in  semidiameters  of  that  ptanet, 
and  in  miles,  are  is  follow : 


i 

Distancetm 

Diam.  of 

OrbiU 

1 

PGfiodSs 

Semidi- 
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uneters. 
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1     59 
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4 
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18 
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6    18 

5 

r9     7  48     0 

54 
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17       4 

6 

1     8  53     9 

^ 

135,000 

1     14 

7 

0  2S  40  46 

n 

107,000 

0     57 

IW  four  llrtt  describe  ellipses  like  to 
those  of  the  ring,  and  are  in  tliesame  plane. 
Their  indination  to  the  ecliptic  is  from 
90  to  31  degrees.  The  fifth  describes  an 
orbit  iaelined  from  17  to  18  degrees  with  the 
orbit  of  Saturn  *,  his  phine  lying  between 
the  ediptie  and  those  of  the  other  satellites, 
Ae.  Dr.  llerschel  observes  that  the  fifth 
sateiBte  tarns  once  round  its  axis  exactly  in 
the  time  In  which  it  revolves  about  the 
piaaet  Satom  ;  in  which  respect  it  resem- 
U»  om  Moon,  which  does  the  same  tiling. 
And  lie  makes  the  angle  of  its  distance  from 
Satnni,  at  his  i^ean  distance,  17'  t'\  Phi* 
IsMphkal  Tranmctions,  179t,  p.  tf.  Set 
a  Isag  aeconnt  of  observations  of  these  sa* 
tiKtas,  with  tables  of  their  mean  motions, 
by  Dr.  Herscfad.  PhBosophical  TransiiB- 
tion,l790. 

Tlw  HendwIfaM  six  aatellites,  or  moons, 
tfmt  revolve  about  him,  Hka  those  of  Jupiter 
aad  Saturn.  These  satellites  were  disco- 
vered by  Dr.  Hetsehel,  who  gave  an  ao* 
of  tlMm  mthePhikMophteallVans- 


SATIN,  a  glomy  kind  of  silk  stuff,  the 
wmp  of  wUeh  b  very  fine,  and  stands  out 
so  as  to  cover  the  coaner  woof.  Some 
SBlias  are  quite  plain,  others  wrought; 
sauw  flowered  wkh  gohl  or  silver,  and 
•ten  striped,  dec  The  Chinese  jathis  are 
I  of  their  deaidng  and 
at  kslng  any  tl£ig  of 
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their  lustre ;  in  other  respects  they  are  hi-' 
ferior  to  tliose  of  Europe. 

SATINET,  a  slight  thm  kind  of  satio, 
commonly  striped,  and  chiefly  used  by  the 
ladies  for  sUmm^'r  night  gowns. 

SATURATION,  in  chemistry.  As  there 
are  certain  limits  to  the  proportions  in 
which  bodies  combine  together,  beyond 
which  they  cannot  pass,  tliese  are  called  tha 
points  of  saturation  ;  and  when  two  bodicb, 
in  uniting  together,  have  reached  tliis  point, 
they  are  said  to  be  saturated,  or  the  one 
body  is  said  to  be  saturated  with  the  other } 
in  other  words,  the  change  has  taken  place, 
and  a  new  compound  is  formed.  When, 
for  instance,  a  salt  is  dissolved  iu  water,  a^ 
common  salt,  the  water  combines  only  with 
a  certain  proportion ;  and  whatever  quanti* 
ty  of  salt  is  added  beyond  tliis  proportion, 
it  iiUls  to  the  bottom  undissolved.  The  rea- 
son of  this  is,  that  the  partides  of  the  salt  are 
held  together  by  their  afllnhy  for  each 
other ;  that  is,  by  the  force  of  cohesion* 
Now,  before  any  combination  can  be  ef* 
feeted  between  the  particles  of  the  salt 
and  the  water,  tliin  force  most  be  overcome. 
The  force  of  affinity,  therefore,  between 
the  water  and  the  particles  of  salt,  is  greater 
than  that  between  the  partides  of  salt 
themsdves,  and  thus  they  are  separated 
and  dissolve  in  the  water ;  but  this  force  of 
affinity  between  the  vrater  and  the  salt  is  li- 
mited ;  and  when  it  has  arrived  at  its  uU 
most  Kmit,  the  action  between  the  two  bo- 
dies ceases.  The  two  forces  which  vrere 
opposed  to  each  other;  that  is,  the  force  of 
affinity  between  the  vrater  and  the  salt  on 
the  one  hand,  and  the  force  of  cohesion  be* 
tween  the  particles  of  the  salt  on  the  other, 
are  balanced.  The  water  iu  this  case  it 
said  to  be  saturated  vrith  sdt 

SATUREIA,  in  botany,  savory,  a  genus 
of  the  Didynamla  Oymnospermia  class  and 
order.  Natural  order  of  Verticillatas.  La« 
bmtc,  Jussieu.  Essential  character:  co- 
rolla with  segments  nearly  equal ;  stanuna 
distant  There  are  eight  spedes,  S.  horten- 
sis,  dt  summer  savory,  b  an  annual  pknt, 
which  grovrs  naturally  in  the  south  of 
France  and  Italy,  but  is  cultivated  m  this  * 
country  both  for  the  Idtehen  and  medichml 
use.  The  S.  moAtana,  or  winter  savory,  a 
perennial  phmt,  growing  naturally  in  the 
south  of  F^ce  and  Italy,  but  is  cultivated 
In  gardens  both  for  culinary  and  medidnal 
purposes.  Both  kinds  are  propagated  by 
seeds.  Summer  savory  it  a  very  warm 
pungent  aromatic,  and  ndFords  in  distlUaUon 
with  water  a  subtile  essential  oil^  0(t  a 
C  « 
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penetrating  smeO,   and   very   bot  acrid 
ta«te. 

SATURN  is  a  very  conspicuous  planet, 
though  not  80  brilliant  as  Jupiter.    The 
period   of  his   sidereal  revohition  round 
die  earth  w  10,759  days.    He  moves  from 
west  to  east  nearly  in  the  plane  of  the 
ecliptic,    and  exhibits  irregularities  simi* 
lar  to  those  of  Jupiter  and  Mars.    He  be- 
comes retrograde  both  before  and  after  his 
opposition,  when  at  the  distance  ^f  about 
109^  from  the  Son.    His  retrograde  motion 
continues  about  139  days,  and  daring  its 
contumance  he  describes  an  arc  of  about  ef*. 
His  diameter  is  a  maximum  at  his  opposi- 
tion, and  his  mean  apparent  diameter  is  18". 
Saturn,  when  viewed  through  a  good  tele- 
scope, makes  a  more  remarkable  appear- 
ance than  any  of  the  other  planets.    Gali- 
leo first  discovered  his  uncommon  shape, 
which  he  thought  to  be  like  two  sinall 
globes,  one  on  each  side  of  a  large  one, 
and  he  published  his  discovery  in  a  Latin 
sentence,  the  meaning  of  which  was,  that 
he  bad  seen  him  appear  with  three  bodies, 
thou^  in  order  to  keep  the  discovery  a 
secret,  the  letters  were  transposed.    Hav- 
ing viewed  him  for  two  years,  he  was  sur» 
prised  to  see  him  become  quite  round, 
without  these  appendages,  and  then,  after 
some  time  to  assume  them  as  before.  These 
adjoming  globes  were  what  are  now  called 
the  ansae  of  his  ring,  the  true  shape  of  which 
was  first  discovered  by  Hnygens,  about 
forty  years  after  CbUileo,  first  with  a  tele- 
scope of  twelve  feet,  and  then  with  one. of 
twenty-three  feet,  which  magnified  objects 
one  hundred  times.    From  the  discoveries 
made  by  him  and  other  astronomers,  it  ap* 
pears  that  this  planet  is  surrounded  by  a 
broad  thin  ring,  the  edge  of  which  reflects 
,  Utile  or  none  of  tlie  Sun's  light  to  u^,  but 
the  planes  of  the  ring  reflect  the  light  in 
the  same  manner  that  the  planet  itself  does, 
and  if  we  suppose  the  diameter  of  Saturn  ^ 
to  be  divided  into  three  equal  parts,  the  . 
diameter  of  tlie  ring  is  about  seven  of  these 
parts,    llie  ring  is  detached  Irom  the  body 
of,  Saturn  iu  such  a  manner,  that  the  dis- 
tance between  the  innermost  part  of  the 
ring  and  the  body  is  equal  to  its  breadth. 
Both  the  outward  and  inward  rim  of  the 
ring  is  projected  into  an  ellipsis,  mort  or 
less  oblong,  according  to  the  different  de? 
^rees  of  obliquity  with  which  it  is  viewed. 
Sometimes  our  eye  is  in  the  plane  of  the 
ring,  and  then  it  becomes  invisible,  either 
because  tlie  outward  edge  is  not  fitted  to 
rot) ect  the  Suu*s  light,  or  more  probably 
becaiK^e  it  is  too  thui  tabeieeoatsach  a 


distance.  As  the  phme  of  this  ring  kfStpi' 
always  parallel  to  itself,  that  is,  its  situation 
in  one  part  of  the  orbit  tB  always  parallel  to 
that  in  any  other  part,  it  disappears  twice 
in  every  revolution  of  the  planet,  that  is, 
about  once  in  fifteen  years,  and  he  some* 
times  appears  quite  round  for  nine  months 
together.  At  other  times,  the  distance  be- 
tween the  body  of  the  planet  and  the  ring  is 
very  perceptible,  insomuch  that  Mr.  Whis« 
ton  tells  us  of  Dr.  Chirke's  father  having 
seeu  a  star  through  the  opening,  and  sup- 
posed him  to  have  been  the  only  person 
who  ever  saw  a  sight  so  rare,  as  tiie  open- 
ing, thoiigh  certainly  very  large,  appears 
very  small  to  us. 

When  Saturn  appears  round,  if  our  eye 
be  in  the  plane  of  the  ring,  it  will  appear 
as  a  dark  line  across  the  middle  of  the  pla- 
net's disc,  and  if  our  eye  be  elevated  above 
the  pUme  of  the  ring,  a  shadowy  bdt  will 
be  visible,  caused  by  the  shadow  of  the 
ring  as  well  as  by  the  mterposition  of  part 
of  it  between  the  eye  and  tiie  phmet  The 
shadow  of  the  ring  is  broadest  when  the 
Sun  is  most  elevated,  but  its  obscure  parts 
api^ear  broadest  when  our  eye  is  most 
elevated  above  the  plane  of  it  When 
it  appears  double,  the  ring  next  the  body 
of  the  planet  appears  brightest  When 
the  ring  appears  of  an  elliptical  form,  the 
parts  about  the  ends  of  tiie  hiigest  axis  ar« 
called  the  ansae,  as  has  been  ah-eady  men* 
tinned.  These,  a  littie  before  and  after 
the  disappearing  of  the  ring,  are  of  unequal 
magnitude;  the  largest  ansa  is  longer  visi- 
ble before  the  phmet*k  round  phase,  and 
appears  again  sooner  than  the  other.  On 
the  first  of  October,  1714,  tfie  hu^gest  ansn 
was  on  the  east  side,  and  on  the  twelfth  on 
the  west  side  of  the  disc  of  tiie  planet,  whicit 
makes  it  probable  tint  the  ring  has  a  rota- 
tion round  an  axis.  He rschel  has  demon- 
strated, that  it  revolves  in  its  own  plane  in 
ICM"  32'  15.4".  The  observations  of  Uiia 
philosopher  have  added  greatiy  to  our  know- 
ledge of  Saturn's  ring.  According  to  him 
there  is  one  single,  dark,  considerably  broad 
line,  belt^  or  zone,  which  he  has  con- 
stantiy  found  on  the  north  side  of  the  ring. 
As  this  dark  belt  is  subject  to  no  change 
whatever,  it  is  probably  owing  to  sodm  per- 
manent constniction  of  the  surface  of  the 
ring :  this  construction  cannot  be  owing  te 
the  shadow  of  a  oham  of  mouotams,  since 
it  is  visible  all  round  on  the  ring }  for  tiieve 
could  be  DO  shade  at  the  ends  of  the  ring ; 
a  similar  argument  will  apply  agamst  the 
opinion  of  very  extended  caverns.  It  is 
pretty  evident  that  this  dark  sone  is  con*  . 
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1  between  two  concentric  cirdes,  for 
an  the  phenomena  correspond  with  the  pro- 
jection of  such  a  zone.    The  nature  of  the 
ring  Dr.  HerscheV  thinks  no  less  solid  than 
that  of  Satom  itseU^  and  it  is  observed  to 
caat  a  strong  shadow  upon  the  pfainet    The 
li|^  of  the  ring  is  also  generally  brighter 
than  that  of  the  phmet,  for  the  ring  appears 
sufficiently  bri|^  when  the  telescope  af- 
fords scarcely  light  enongh  for  Saturn.  The 
Doctor  condndes  that  the  edge  of  1^  ring 
is  not  flat,  bot  spherical,  or  spheroidical. 
The  dimensioos  of  the  ring,  or  of  the  two 
rings  with  the  space  between  them,  Dr. 
Hoichel  gives  as  below : 

•    Inner  diameter  of  smaller  ring  146,345 

Outride  diameter  of  ditto 184^93 

Inner  diameter  of  larger  ring   190,248 

OotBide  diameter  of  ditto <204,883 

Breadth  of  the  inner  ring 20,000  ^ 

Breadth  of  the  outer  ring .....      7,200 
Breadth  of  the  vacant  space, 

or  dark  zone 2,S39 

Tliere  have  been  various  conjectures  rela- 
tive to  the  nature  of  this  ring.  Some  per- 
sona have  inmgined  that  the  diameter  of  the 
planet  Satom  was  once  equal  to  the  present 
diameter  of  the  outer  ring,  and  that  it  was 
hdlow :  the  present  body  bdng  contained 
within  the  former  surfiu:e,  in  like  manner  as 
a  kernel  is  contained  withhi  its  shell ;  they 
suppose  that,  in  consequence  of  some  con- 
ruisinn,  or  other  cause,  the  outer  shell  all 
fofl  down  to  the  inner  body,  and  left  only 
the  ring  at  the  greater  distance  fiom  the 
centre,  as  we  now  perceive  it.  This  con-  - 
jeeture  is  in  some  measure  corroborated  by 
the  consideration  that  both  the  planet  and 
its  ring  perform  their  rotations  about  the 
same  common  axis,  and  in  very  nearly  the 
same  time.  But  from  the  observations  ^f 
Dr.  Hencfael,  he  thus  concludes :  *^  It  does 
not  appear  to  me  that  there  is  sufficient 
gioand  for  admitting  the  ring  of  Satnrti  to 
be  of  a  very  chi^ngeable  nature,  and  I 
guess  that  its  phenomena  vriU  hereafter  be 
m  folly  explained,  as  to  reconciie  all  obser- 
vations.  In  the  meanwhile  yire  most  with- 
hold a  final  judgment  of  its  construction, 
till  we  can  have  more  observatioos.  Its 
division,  however,  into  two  very  unequal 
partly  can  admit  of  no  doubt"  The  dia- 
meters of  Saturn  are  not  equal :  that  which 
is  perpendiodlar  to  the  plane  of  bis  ring  ap- 
pears less  by  one-eleventh  than  the  diame- 
ter situated  in  that  plane.  If  we  compare 
this  form  with  that  of  Jupiter,  we  have 
fcaaon  to  condode  that  Satora  tanis  »• 


ptdly  round  hk  shorter  axis,  and  that  the 
ring  moves  in  the  plane  of  his  equator. 
HerBchel  has  confirmed  this  opinion  by 
actual  observation.  He  has  ascertained  the 
duration  of  a  revolution  of  Saturn  round 
hb  axis  to  amount  to  0.4S8  day.  Huygens 
observed  five  belts  upon  this  planet  nearly 
parallel  to  the  equator. 

SATYRIUM,  in  botany,  a  genus  of  the 
Gynandria  Diandria  class  and  order.  Na- 
tural order  of  Orehideae.  Essential  charac* 
ter:  nectary  serotifonp,  or  twin-inflated 
behind  the  flower.  There  are  twenty-one 
spedes. 

S AUCI5SE,  or  Sausaob,  in  the  military 
art,  a  long  train  of  powder,  sewed  up  in  a  roll 
of  pitched  cloth,  about  two  inches  in  diame- 
ter,  serving  to  set  fire  to  mines.  There  are 
usually  two  sancisses  extended  from  the 
chamber  of  the  mine  to  the  pkice  where  the 
engineer  stands;  that  in  case  one  should 
fiiil,  the  other  may  take  eflfect 

SAUCISSON,  in  fortification,  a^  mass  of 
large  branches  of  trees  bound  together; 
and  difi^ering  only  from  a  fiu cine,  as  this  is 
composed  <if  small  branches  of  twigs.  San- 
cissons  are  employed  to  cover  the  men,  and 
to  make  epaulements. 

6AVILLE  (Sir  Hkni^y),  in  biography, 
a  very  learned  Englishman,  the  second  soi^ 
of  Henry  Saville,  Esq.  vras  bom  at  Brad- 
ley, near  Halifax,  in  Yorkshire,  November 
the  30th,  1549.  He  vras  entered  of  Mer- 
ton  College,  Oxford,  in  1561,  where  he  took 
the  degrees  in  arts,  and  was  chosen  follow. 
When  lie  proceeded  master  of  arts,  in  1570, 
he  read,  for  that  degree,  on  the  Ahnagest 
of  Ptolemy,  which  procured  him  the  repud- 
iation of  a  man  eminently  skilled  in  mathe- 
matics, and  the  Greek  language;  in  the 
former  of  which  he  voluntarily  read  a  pub^ 
lie  lecture  in  the  University  for  some  time. 

In  1578,  he  travelled  into  France,  and 
otiier  countries ;  vrhere,  diligently  improv- 
ing himself  in  all  usefol  learning,  in  lan- 
guages, and  the  knowledge  of  the  world, 
he  became  a  most  accomplished  gentleman. 
At  his  return,  he  was  made  tntor^in  the 
Greek  tongue  to  Queen  Elizabeth,  who  had 
a  great  esteem  and  respect  for  hun. 

In  1585,  he  was  made  Warden  of  Mor- 
ton College,  vriiich  he  governed  six  and 
thirty  years  vrith  great  honour,  and  im- 
proved it  by  an  the  means  in  his  powd*.  In 
1596,  he  was  chosen  Provost  of  Eton  Col- 
lege ;  which  he  filled  vrith  many  learned 
men.  James  I.  upon  hia  accession  to  the 
crown  of  England,  expressed  a  great  re- 
gard for  him,  and  would  have  preferrf  d  him 
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either  in  cbardi  or  vtate ;  but  StviHe  d6- 
clmed  U,  and  only  accepted  the  ceremony 
of  kni^thood  from  tlie  Kiofr,  at  Windsor^ 
in  1604.  His  only  *6n,  Henry,  dying:  abont 
that  time,  be  henceforth  devoted  hiii  fortnne 
to  the  promoting  of  learning.  Among  other 
things,  in  1619,  he  Ibinided,  in  tlie  Univer- 
Mty  of  Oxford,  two  lectures,  or  professor- 
ships, one  in  geometry,  the  other  in  astro- 
nomy ;  which  he  endowed  with  a  salary  oV 
1602.  a  year  each,  besides  a  legacy  of  6002.  to 
purchase  more  lands  for  the  same  use.  He 
also  furnished  a  Hbrary  with  mathematical 
books,  near  the  mathematical  school,  for 
the  use  of  his  professors ;  and  gave  1002.  to 
the  mathematical  chest  of  his  own  appoint* 
log;  adding  afterwards  a  legacy  of  40{.  a 
year  to  the  same  chest,  to  the  University, 
and  to  his  professors  jointly.  He  likewise 
gave  ISO/,  tovrards  the  new  building  of  the 
schools,  beside  several  rare  manoscripts  and 
printed  b6oks  to  the  Bocdeian  library; 
and  a  good  quantity  of  Chreek  types  to  the 
printingpress  at  Oxibrd. 

Af^er  a  life  thus  spent  in  the  encoumge* 
ment  and  promotion  of  science  and  litelra- 
tnre  in  general,  he  died  at  Eton  College, 
the  19th  of  February,  1622,  in  the  seventy- 
third  year  of  hisiige,  and  was  buried  in  the 
chapel  there.  On  this  occasion  the  Uni- 
versity of  Oxford  paid  him  the  greatest  ho- 
nours, by  having  a  public  speech  and  verses 
made  in  hia  praise,  which  were  published 
soon^ter  in  4to.  under  the  title  of  ^  Ulti- 
ma linea  SavilliL" 

As  to  tlie  character  of  Saville,  fhe  highest 
encomiums  are  bestowed  upon  him  by  all 
the  learned  of  his  time ;  by  Casaubon,  Mer- 
oerufl,  Meibomius,  Joseph  Scaliger,  and 
especially  the  learned  Bishop  Montague, 
who,  in  his  <*  Diatribse  upon  Selden's  Hb- 
tory  of  Tytbes,**  styles  him,  ^  that  magasine 
of  leammg,  whose  memory  shall  be  honour- 
able amongst  not  o|dy  the  learned,  but  the 
ngfateous  for  ever." 

Several  noble  instances  of  his  mnoifi- 
fence  to  the  republic  of  letters  have  alrea- 
dy beea  mentioned :  in  the  ac<;oant  of  bis 
publications  many  ipore,  and  even  greater, 
will  appear.    These  are, 

1.  Four  Books  of  the  Histories  of  Come* 
Ijns  Tacitus,  and  the  Vfe.  of  Agricob,  with 
Notes  upon  them,  m  folio;  dedicated  to 
Queen  Elizabeth,  1581. 

f.  A  View  of  certain  Military  Matters, 
or  Comi|ientaries  respecting  Roman  War- 
f^re^    159& 

3.  Rerum  Anglicamra  Scriptores  post 
jftedawy^.   1596.    This  is  a  cojle^tion  of 
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the  best  writers  of  our  English  History,  i0 
which  he  added  chronological  tables  at  the 
end,  from  Julius  Casear  to  William  tiie  Con- 
queror. 

4.  The  Works  of  St.  Chrysostom,  hi 
Greek,  in  eight  vohunes,  foho,  1613.  This 
is  a  vety  fine  edition,  and  composed  witi| 
great  cost  and  labour.  In  the  preface  he 
says,  ^  that  having  hunself  visited,  about 
twelve  years  before,  all  the  public  and  pri- 
vate libraries  in  Britain,  and  copied  out 
thence  whatever  he  thought  oseAil  to  this 
design,  he  then  sent  some  learned  men  int^ 
France,  Germany,  Italy,  and  the  East,  to 
transcribe  such  -parts  as  he  had  not  already, 
and  to  collate  the  others  with  tlie  best  ma- 
nuscripts." At  tlie  same  ti|ne  he  makes 
Ins  acknowledgements  to  several  eminent 
men  for  their  assistance;  as  Tbuanus,  Vel- 
serus,  Schottus,  Casaubon,  bucaeu«,  Qruter, 
Hoeschelius,  &c  In  the  eighth  vohune  are 
hiserted  Sir  Henry  SaviUe's  owq  notes,  with 
those  pf  other  learned  men.  The  whole 
charge  of  this  edition,  mcluding  the  several 
sums  paid  to  learned  men,  at  home  and 
abroad,  employed  hi  finding  out,  transcrib- 
ing, and  counting  the  best  manuscripts,  is 
said  to  have  amounted  to  no  less  thaq 
8,000^  Several  editions  ofthis  work  vrere 
afterwards  published  at  Paris. 

3.  In  1618  he  published  a  Latin  vrork, 
written  by  Thomas  Bradwardin,  Archbi- 
shop of  Canterbury,  against  Pelagiiis,  en- 
titled Pe  Causa  Dei  contra  Pelagium,  et 
de  virtnte  Qiusarum ;  to  which  he  prefixed 
the  life  of  Bradwardin. 

6.  In  161^1  he  published  a  Collection  of 
his  own  Mathematical  Liectures  on  Eudid'a 
Elements ;  in  4to. , 

7.  Oratio  coram  EUaabetfaa  Regina  Oxo* 
nise  habita,  anno  1592.  Printed  at  Oxibrd 
in  1658.  4to. 

8.  He  translated  into  Latin  King  James^ 
Apology  for  the  Oath  of  Allegiance.  H« 
alsp  leil  several  manuscripts  behind  him» 
Vrritten  by  order  of  King  Jamet ;  all  wliich 
are  h|  the  Bodleian  library.  He  wrote 
notes  likewise  upon  the  margin  of  mai^ 
books  in  his  library,  particuhurly  Eusebins's 
Ecclesiastical  History;  which  were  afler- 
vrards  used  by  Valesins,  in  his  edition  of 
that  work  in  1659.  Four  of  his  Letters  to 
Camden  are  published  by  Smith,  among 
Camden's  Letters.  ^691.  4to. 

SAUNDERS,  or  Sardbri.    See  Sah- 

TALUM. 

SAUNDERSON  (Dr.  Nicholas),  in 
biography,  an  ilhistrious  professor  of  mathe- 
matics in  tiie  University  of  Cambridge  aiMl 
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%  feBow  of  tlie  Royil  Society^  was  born  at 
Hmrlrtmi  in  Yorluhire  in  1682.  When 
be  WIS  bvt  twelve  montbB  old,  he  hwt  not 
only  bit  eye-eight,  bnt'  his  very  eye-baUs, 
by  the  somU  poz;  so  that  he  could  retain 
mm  nMre  ideas  of  visimi  than  if  be  bad  been 
ban  Mind.  At  an  early  age,  however, 
bci^g  of  very  proousing  parts,  tie  was  sent 
to  the  Iree  acbool  at  Pennisioii,  and  there 
laid  the  Ibondation  of  that  knowlege  of  the 
GnA  and  Latin  langaages,  which  he  after- 
wards iaqwoved  so  ter,  by  his  own  applica- 
tftn  to  the  ctassic  anthm,  as  to  bear  the 
waihs  of  Endid,  Archimedes,  and  Dio- 
pbHtos  tend  in  then*  original  Greek. 

Haviof  acquired  a  granunatical  edncap 
lisn,  his  fiitfaer,  who  was  hi  the  excise,  in- 
stracted  him  m  the  oooinion  rqles  of  arith- 
■etic  And  here  it  was  that  his  excellent 
anthenati«tal  genius  first  appeared;  for  he 
wiy  soon  became  able,  to  work  the  com* 
■on  qneatioas,  to  make  very  long  calcola* 
liBns  by  the  strength  of  his  memory,  and  to 
i  new  itiles  to  hhnself  for  the  better  ro- 
of inch  qnestions  as  are  often  pnh 
pooedlo  iewners  as  trials  of  skill. 

At  the  age  of  eighteen,  our  aathor  was 
hstroduced  to  the  icquaintance  of  Richard 
West,  of  Underbank,  Esq.,  a  lover  of  mathe- 
awtirfj  who,  observing  Bfr.  SaonderMNn'siin- 
fowmnn  capacity,  took  the  pains  |o  instruct 
him  in  the  principles  of  algebra,  ^nd  geo- 
metry, and  li^ve  hhn  every  encouragement 
in  hii  power  to  the  prosecution  of  these 
sCndiet.  Soon  after  this  he  became  ac- 
qmanled  also  with  Dr.  Nettieton,  who 
took  the  same  pains  with  him.  Ajid  it  was 
lb  these  two  gentlemen  t^t  Mr.  Sannderson 
owed  his  first  institution  in  the  matbema* 
lieal  sciences ;  they  fnmisbed  him  with 
books,  and  often  read  and  expounded  them 
to  hinu  But  he  soon  surpassed  his  masters, 
md  becaflKc  fitter  to  teach,  than  to  learn 
any  thing  from  them* 

His  &ther,  otherwise  burtheiied  with  a 
■aaiiimm  finnily,  finding  a  difficulty  in  sup- 
portmg  him,  his  friends  began  to  think  of 
ffoviifing  both  for  his  education  and  main, 
tonmee.  His  own  inclination  led  him 
strongly  to  Cambridge,  and  it  was  at  length 
detennined  he  should  tiy  liis  fortune  there, 
notasaschofaur,  bntasamaiter:  or,  if  this 
design  should  not  succeed,  they  promised 
themselves  soccem  in  opening  a  school  for 
him  at  London.  Accordingly  lie  went  to 
Cambridge  in  17Q7,  being  then  twenty-five 
yean  of  mge,  and  his  fame  in  a  short  time 
filled  the  University.  Newton's  Principia, 
ppticsy  and  Vnivenal  Arithfldetic,  were  ifj^ 


ibnndations  of  his  lectares^  and.  afforded' 
hhn  a  noble  field  ibr  the  dispby  of  his  go- 
nhis ;  and  great  numbers  came  to  hear  a 
blind  man  give  lectures  on  optics,  discourse 
on  the  nature  of  light  and  colours,  explain 
tiie  theory  of  ^on,  the  effect  of.  glasses, 
the  phenomenon  of  the  rainbow,  and  other 
olgectsofsii^t 

As  he  inBtruoted  youth  in  the  principles 
of  the  Newtonian  philosophy,  he  soon  be- 
came acquainted  with  its  inoonqiarable  au- 
thor, though  he  had  several  years  befinre 
left  the  Univeruty;  and  fireqnently  con- 
versed with  him  on  the  most  difficult  parts 
of  his  works :  he  also  hekl  a  fiiendly  com- 
munication with  the  other  eminent  mathe- 
maticians of  the  age,  as  Halley,  CoteSy 
De  Moivre,  &c  • 

Mr.  Whistpn  was  all  this  tune  m  the  ma- 
thematical proiessor's  chair,  and  read  lec- 
tures m  the  manner  proposed  by  Mr.  Saon- 
derson  on  his  settling  at  Cambridge;  so 
that  an  attempt  of  this  khidhioked  like  an 
encroachment  on  the  privilege  of  his  oflioe ; 
bu^  as  a  good  natnred  man,  and  an  en- 
eourager  of  learning ;  he  readily  consented 
to  the  application  of  fiiends  made  hi  behalf 
of  so  uncommon  a  person. 

Upon  the  removal  of  Mr.  Whiston  ftom 
his  projfessorship,  Mr.  Saunderson's  merit 
was  thought  so  much  superior  to  that  of  any 
other  competitor,  that  an  extraordhiafy 
step  was  taken  m  his  favour,  to  qualify  bun 
with  a  degree,  which  the  statute  requires : 
in  consequence  he  was  chosen,  in  1711,  Mr. 
Winston's  successor  in  the  Lncarian  profes- 
sorship of  mathematica;  Sir  Isaac  Newton 
interesting  hinsself  greatly  in  his  fiivouc. 
His  first  performat^  after  he  was  seated 
in  the  chahrf  was  an  inaugural  speech  made 
m  very  elegant  Latin,  and  a  style  truly  C»> 
ceronian;  for  he  was  very  well  versed  in 
the  writings  of  Tally,  vrho  vras  his  fiivourite 
m  prose,  as  Virgil  and  Horace  were  ui 
verse.  From  this  time  he  applied  himself 
closely  to  the  readmg  of  lectures,  and  gave 
up  his  whole  time  to  his  pupils.  He  con* 
tinned  to  reside  among  tiie  gentlemen  of 
Christ  CoUege  till  Uie  year  1725,  wlien  he 
took  a  house  m  Duhhridge,  and  soon  after 
married  a  daughter  of  Mr.  Dickens,  rector 
of  Bpxworth,  ni  Cambridgeshire,  by  whom 
he  bad  a  son  and  a  daughter. 

In  the  year  1723,  when  King  Cieorge  vi- 
sited the  university,  he  expressed  a  desire 
of  seeing  so  remarkable  a  person ;  and  ac? 
cordingly  our  professor  attended  tiie  king 
in  the  senate,  ^od  by  his  favour  was  there 
cieated  doctor  of  kws. 
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Dr.  Saimderion  was  natiB^ly  vf  a  strong 
liealthy  constitntion ;  bat  being  too  seden- 
^afy,  and  constantly  confining  himself  to 
the  honse,  ke  became  a  valetudinarian :  and 
in  the  spring  of  the  year  17S9  he  com- 
plained jof  a  tinmbness  in  his  limbs,  which 
ended  in  a  mortification  in  his  fbot,  of 
which  he  died  the  19th  of  AJ^ril  that  year, 
in  the  57th  year  of  his  age. 

There  was  scarce^  any  part  of  tiie  ma- 
thematics on  which  Dr.  Sannderson  had 
not  composed  something  for  the  nse  of  his 
pupils.  But  he  discovered  no  intention  of 
pnbllshuig  any  thing,  tiU,  by  the  persuasion 
of  lus  friends,  he  prepared  his  Elements  of 
Algebra  for  the  press;  which,  after  his 
death,  were  published  by  sttb3cription  in 
t  vols.  4to.  1740. 

He  left  many  other  writings,  though  none 
perhaps  prepared  for  the  press.  Among 
these  were  some  valuable  comments  on 
Newton's  Principia,  which  hot  only  ex* 
pUm  the  more  difficult  parts,  but  often 
improve  upon  the  doctrines.  These  are 
pnblished  in  Latin  at  the  end  of  his'  post- 
homous  Treatise  on  Fluxions,  a  valuable 
work,  published  hi  8vo,  1756.  His  mann* 
script  lectures  too,  on  most  parts  of  natnral 
philosophy,  might.make  a  considerable  vo- 
lume, and  prove  an  acceptable  present  to 
the  public  if  printed. 

Dr.  Sannderson,  as  to  his  tehanicter,  was 
a  man  of  much  wit  and  Vivacity  In  conver- 
tation,  and  esteemed  an  excellent  compa- 
nion.  He  was  endued  with  a  great  regard 
to  trudi ;  and  was  such  an  enemy  to  dis* 
guise,  that  he  thought  it  his  duty  to  speak  his 
thou^ts  at  all  times  with  unrestrained  free- 
idom.  Hence  his  sentiments  on  men  and 
•pinions,  his  friendship  or  disregard,  were 
expressed  without  reserve ;  a  sincerity  which 
raised  him  many  enemies. 

A  blind  man,  movmg  in  the  sphere  of  a 
mathematician,  seems  a  phenomenon  diffi« 
cult  to  be  accounted  for,  and  has  excited 
the  admiration  of  every  age  in  which  it  has 
appeared.  TuUy  mentions  it  as  a  thing 
scarcely  credible  hi  his  own  master  m  phi*" 
losophy,  piodotus ;  thiat  he  exercised  him- 
self in  it  with  more  assiduity  after  he  be- 
came blind ;  and,  what  he  thought  next  to 
impossible  to  be  done  without  sight,  that  he 
professed  gieometry,  describing  his  diagrams 
so  exactly  to  his  scholars,  that  they  could 
draw  everyiine  in  its  proper  direction.  St 
Jerome  relates  a  still  more  ftmarkablo  in- 
stance in  )>idymtts  of  Alexandria,  who, 
though  blind  from  his  infkncy,  and  there- 
fore Ignorant  of  the  very Jetters,  not  only 


learned  logic,  but  geometry  ateo,  to  a  very 
great  periecfion,  which  seems  most  of  all 
to  rei]uire  sight  But,  if  we  consider  that 
the  ideas  of  extended  qmmtity,  which  are 
the  chief  objects  olf  mathematics,  may  as 
well  be  acquired  by  the  sense  of  feeli^  as 
that  of  sight,  that  a  fixed  and  steady  atteft- 
tion  is  the  principal  quallficatien  for  this 
study,  and  that  the  bMnd  are,  by  necessity, 
more  abstracted  than  othera,  (for  which 
reason.  It  is  said,  that  Democritns  put  out 
his  eyes,  that  he  might  thi^  more  in- 
tensely), we  shall  perhaps  find  reason  to 
suppose  that  there  is  no  branch  of  science 
fo  much  adapted  to  their  circmnstanees. 

At  first,  Dr.  Sannderson  acquired  most 
of  his  ideas  by  the  sense  of  feeling;  and 
this,  as  is  commonly  the  cue  with  the  blunt, 
he  enjoyed  in  great  perfection.  Yet  he 
could  not,  as  some  are  said  to  have  done, 
distingntsh  colours  by  that  sense;  for,  after 
having  made  repeated  trials,  he  ined  to  say. 
It  was  pretending  to  impossibilities.  But 
he  ^uld  with  great  nicety  and  exactness 
observe  the  smallest  degree  of  roug^ess,  or 
defect  of  polish,  in  a  sn^ce.  Thns,  in  a  set 
of  Roman  medals,  he  distinguished  the  ge- 
nuine from  the  fabe,  though  they  had  been 
connt^eited  with  such  exactness  as  to  de- 
ceive a  connoi^eur  who  bad  judged  from 
the  eye.  By  the  sense  of  fbdtog  also,  lie 
disthigdished  the  least  variation;  and  he 
has  been  seen  in  a  garden^  when  obsenra- 
tfiohs  have  been  makhig  on  the  sun,  to  take 
notice  of  every  clond  that  interrupted  the 
observation,  almost  as  justly  aa  they  who 
could  see  it  He  could  also  tall  when  any 
thing  was  held  near  hn  face,  or  when  he 
passed  by  a  tree  at  no  great  distance, 
merely  by  the  difierent  impulse  of  the  air 
on  his  fiice. 

His  ear  was  also  equally  exact  He  could 
readily  distinguish  the  5tfa  part  of  a  note. 
By  the  quickness  of  this  sense  he  couhl 
judge  of  the  size  of  aroom,  and  of  his  distance 
from  the  wall.  And  if  ever  he  wdked  over  e 
pavement,  in  courts  or  piazzas  which  re- 
flected a  sound,  and  was  afterwards  con- 
*  ducted  thither  again,  he  could  tell  in  wtiat 
part  of  the  walk  he  had  stood  merely  by 
the  note  it  sounded. 

Dr.  Sannderson  had  a  peculiar  method  of  ' 
peifbrming  arithmeth»l  calculations,  by  «n 
ingenious  machme  and  method  whJch  has 
been  called  his  Palpable  Arithmetic,  and  is 
particularly  described  in  a  piece  prefixed 
to  the  first  volume  of  his  Algebra.  That 
he  was  able  to  make  long  and  intricate  cal- 
cttfaitwns,  both  arithmetical  and  algebraical, 
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ii  A  lUng  It  certain  as  it  i«  wonderfiil.  He 
had  oMitrived  for  has  own  use  a  connno- 
diaas  notation  for  any  large  nnmbers,  which 
he  conid  express  on  bis  abacus,  or  calculat- 
'mg  taUe,  and  with  which  he  could  readily 
peiferm  any  aritha^tical  operations,  by  the 
sense  of  feeling  only,  for  which  reason  it 
was  called  his  Palpable  Arithmetic 

Has  calculating  table  was  a  smooth  thin 
board,  a  little  more  than  a  loot  square, 
laised  upon  «  small  frame,  so  as  to  lie  hol- 
low, which  board  was  divided  into  a  great 
Bnaaber  of  little  squares,  by  tines  intersect- 
lag  one  another  perpendicularly,  and  paral- 
lel to  die  sides  of  the  table,  and  the  parallel 
onei  only  one-tenth  of  an  inch  from  each 
other  ;So  that  ereiy  square  inch  of  the  table 
was  thus  iKvlded  mto  100  little  squares.  At 
efcry  point  of  intersection  the  board  was 
pctferated  by  smaO  holes,  capable  of  re- 
cctving  a  |Mn ;  for  it  was  by  the  help  of  phis 
stack  up  to  the  bead,  through  these  holes, 
that  he  expressed  his  numbers.  He  used 
two  sorts  of  puis,  a  huge  and  a  sanaller  sort ; 
at  least  their  heads  were  difierent,  and 
■ight  easily  be  distinguished  by  feeling. 
Of  these  pins  be  had  a  large  quantity  in 
two  boxes,  with  their  points  cut  ofl^  which 
always  stood  ready  before  him  when  he 
calculated.  The  writer  of  that  account  de- 
scribes particulariy  the  whole  process  of 
nnng  the  machine,  and  condodes ;  "  He 
coaU  place  and  displace  his  pins  with  in- 
credSde  nimbleness  and  fedlity,  much  to 
the  pleaeara  and  surprise  of  all  tlie  be- 
hslders.  He  could  e?en  break  off  in  the 
■iddle  of  a  caladation,  and  resume  it  when 
he  pleased,  and  could  presently  know  the 
condition  dT  it,  by  only  drawing  his  fingers 
gently  over  the  table." 

SAURVRUS,  in  botany,  a  genus  of  the 
Heptandria  Trig^ia  class  and  order.  Na- 
tanl  order  of  Piperitae.  Naiades,  Jussieu. 
EMcntial  character:  calyx  an  amentwilh 
oae-Oowered  scales;  corolla  none;  germs 
feur ;  berries  four,  one  seeded.  There  is 
but  one  species;  riz.  S.  cerauus,  lisard's  tail, 
a  native  of  North  America. 

SAUVAGESIA,  in  botany,  so  named  in 
honour  of  Francois  Boissier  de  Sauvager, 
professor  at  MontpeUier,  a  genus  of  the 
Pentandria  Monogyma  chus  and  order. 
Natural  order  of  Gruinales.  Essential  cha- 
laeter:  calyx  five-leaved  $  corolla  ^ve» 
petaUed,  Innged;  nectary  five-leaved,  alter- 
aate  irith  the  petals;  capsule  one-celled. 
Hmto  is  but  one  species;  viz.  S.  erects,  a 
native  of  St.  Domingo^  Martinico,  Jamaica, 
.andOuiana. 


SAW 

SAW,  an  instrument  which  serves  to  cut 
into  pieces  several  solid  matters,  as  wood, 
stone,  ivory,  &c.  The  best  saws  are  of 
tempered  steel  ground  bright  and  smooth: 
those  of  iron  are  only  hammer-hardened: 
hence,  the  first,  besides  their  being  stiffer, 
are  likewise  found  smoother  than  the  last. 
They  are  known  to  be  well  hammered  by 
the  stiff  bending  of  the  >  blade ;  and  to  be 
well  and  evenly  ground,  by  their  bending 
equally  In  a  bow.  The  edge  in  which  are 
the  teeth  is  always  thicker  than  the  back, 
because  the  back  is  to  follow  the  edge.  The 
teeth  are  cut  and  sliarpened  with  a  triangu- 
lar file,  tlie  bhule  of  the  saw  being  first  fixed 
in  a  whetting  block.  After  they  have  bean 
filed  the  teeth  are  set,  that  is,  turned  out  of 
the  right  line,  that  they  may  make  the  fis- 
sure the  wider,  that  the  back  may  follow 
the  better.  The  teeth  are  always  set  ranker 
fer  coarse  cheap  stuff  than  for  hard  and 
fine,  because  the  ranker  the  teeth  are  set 
the  more  stuff  is  lost  In  the  kerf.  The  saws 
by  which  marble  and  other  stones  are  cut 
hove  no  teeth:  these  are  generally  very 
large,  and  are  stretched  out  and  held  even 
by  a  frame.  The  workmen  who  make  the 
greatest  use  of  the  saw,  are  the  sawyen, 
carpenters,  joiners,  cabmet-makers,  ebo« 
nists,  stone-cutters,  carvers,  sculptors.  Sec. 
The  lapidaries  too  have  their  saw,  as  well  as 
the  workers  in  mosaic ;  but  these  bear  little 
resemblance  to  the  common  saw.  But  of 
all  mechanics,  none  have  so  many  saws  as 
the  joiners;  the  chief  are  as  follows :  the  pit 
saw,  which  is  a  large  two-handed  saw,  used 
to  saw  tunber  in  pits;  this  is  chiefly  used 
by  the  sawyers.  TIte  whip-saw,  which  is  ^o 
two-banded,  used  in  sawing  such  large  pieces 
of  stuff  as  the  hand-saw  will  not  easily  reach. 
The  hand-saw,  which  is  made  fer  a  single 
man's  use,  of  which  there  are  various  kinds ; 
as  the  bow  or  ihune  saw,  which  is  fiunished 
vrith  cheeks:  by  the  twbted  cords  which 
pass  from  the  upper  parts  of  these  cheeks, 
and  the  tongue  in  the  middle  of  them,  the 
upper  ends  are  drawn  closer  together,  and 
the  lower  set  fiirther  apart  The  tenon-saw, 
which  being  very  thin,  has  a  back  to  keep 
it  from  bending.  Hie  compass-saw,  which 
is  very  small,  and  Its  teeth  usually  not  set : 
its  use  is  to  cot  a  round,  or  any  other  com- 
pass-kerf: hence  the  edge  is  made  broad 
and  the  back  thin,  that  it  may  have  a  com* 
pass  to  turn  In. 

The  surgeons  also  use  a  saw  to  cut  off 
bones ;  this  should  be  very  small  and  light,  in 
order  to  be  managed  with  the  greater  ease 
and  freedom,  the  bbide  exceedingly  tine, 
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And  the  teeth  exqnititely  iharpeiied,  to 
make  its  way  more  gently,  and  yet  with 
great  expedition,  in  cutting  offlega,  arms,  &c. 

Saws  are  now  generally  used  by^mtchers 
in  separating  the  bones  of  the  meat;  the 
divisions  by  the  saw  are  neater  than  those 
by  the  chopper,  and  there  is  a  certain  sating, 
as  the  chopper  splinters  bones,  the  parts  of 
which  cannot  be  included  in  the  weight. 

SAWING,  dividing  timber,  &c.  by  the 
appUcation  of  a  saw,  either  by  the  hand  or 
mill.  The  mechanism  of  a  sawing-mill  may 
be  reduced  to  three  principal  things,  the 
first,  that  tbe  saw  be^  drawn  up  and  down 
as  long  as  is  necessary,  by  a  motion  commu- 
nicated by  water  to  the  wheel  3  the  second, 
that  the  piece  of  timber  to  be  cat  into 
boards  be  advanced  by  an  uniform  motion 
to  receive  the  strokes  of  the  saw ;  for  here 
the  wood  is  to  meet  the  saw,  and  not  the 
saw  to  follow  the  wood,  therefore  the  mo- 
^  tion  of  the  wood  and  that  of  the  saw  ought 
immediately  to  depend  the  one  on  the 
other :  the  third,  tliat  when  the  saw  has  cut 
through  the  whole  length  of  the  piece,  the 
jnachine  stops  of  itself,  and  remains  im- 
moveable ;  for  fear,  lest  having  no  obstacle 
to  surmount,  the  force  of  the  water,  or  steam, 
should  turn  the  wheel  with  too  great  rapi- 
dity, and  break  some  part  of  the  machine. 

In  Plate  Saw-mill  are  drawings  of  a  cir- 
cular saw-mill,  used  by  Mr.  George  Smart, 
at  his  manufactory  for  hoUow-made  masts, 
Westmintter  Bridge.  Fig.  1  is  an  elevation 
of  the  machine ;  fig.  2,  a  plan ;  and  fig.  S 
and  4,  the  saw  shown  separately. 

The  madime  is  turned  by  a  horse-wheel^ 
whidi  gives  motion  to  a  pinion  on  a  hori- 
Eontal  shaft ;  a  spur  wheel  is  fixed  on  this 
shafV,  and  turns  a  pinion  on  another  bori- 
sontal  shaft,  on  which  the  wheel  A,  (fig.  l) 
is  fixed :  this  wheel  is  in  the  room  over  the 
machine,  and  the  bearings  for  the  gudgeons 
of  tbe  shaft  are  supported  on  the  joists,  B, 
of  the  floor:  by  means  of  an  endless  strap 
passing  round  this  wheel,  and  also  round  a 
pulley,  N,  on  the  spnidle  of  the  circnlar 
saw,  a  rapid  motion  is  given  to  the  saw, 
which  is  made  of  well-tempered  steel  plate 
(fig.  3),  with  teeth  on  its  edge:  it  is  fixed 
on  its  spindle,  D,  (fig.  4)  by  a  shoulder,  d, 
against  vrhich  it  is  held  by  auolher  move- 
able slioulder, «,  pressed  against  the  other 
by  a  nut,  fc,  on  the  end  of  the  spindle  which 
Is  tapped  into  a  screw  to  receive  it.  The 
aaw  lias  a  a  circular  hole  througli  the  mid- 
dle^ fitting  tight  upon  tlie  spihdle,  and  a 
sinall  fillet  fitting  into  the  notch,  a,  (fig.  3) 
causes  them  to  turn  together. 


Tbe  ends  of  flie  spindle  are  pointed,  and 
that  point  nearest  the  saw  worics  in  a  hole 
made  in  the  end  of  a  sorew  screwed^m  a 
bench,  EFGH,  (fig.  1  and  2)  made  of 
stout  planks,  and  well  braced  together;  the 
Other  tnms  in  a  simihur  screw  screwed 
throngh  a  cross  beam,  K,  morticed  between 
two  vertical  beams,  LL,  ezteodmg  fifom 
the  floor  to  the  ceilings  the  cross  beam,  K, 
can  l>e  raised  or  lowered  in  its  morticei 
through  the  beams,  L,  by  wedges  pot  both 
above  and  below  its  tenons.  In  order  tm 
adjust  tie  phMie  of  the  saw  perpendicnlar  to 
the  plane  of  tlie  bench,  M  M,  is  a  long  pa* 
rallel  ruler,  which  can  be  set  at  any  distance 
from  the  saw,  and  fixed  by  screws  g«mig 
throngh  circufaur  grooves,  g  g,  ent  through 
the  bench.  In  using  the  machine,  the  m- 
ler,  M  M,  is  to  be  set  the  proper  distance 
firom  the  saw  of  the  piece  of  wood  to  be 
cot,  and  as  the  saw  turns  roond,  a  workman 
slides  the  end  of  a  piece  of  wood  to  it, 
keepmg  its  edge  agamst  the  guide,  M  Bf , 
that  it  may  cut  straight 

When  the  saw  requires  sliarpening,  one 
of  the  screws  at  the  end  of  its  spuidle  must 
be  turned  back:  the  spmdie  and  saw  can 
be  then  removed;  and  by  taking  off  the 
nut,  fc,  the  saw  will  be  loose,,  and  may  be 
fixed  in  a  cdmmon  vice  to  whet  it,  in  the 
same  manner  as  a  eonimon  saw:  the  teeth 
of  the  saw  are  set,  that  is,  bent  out  of  the 
pfame  of  the  saw,  one  tooth  on  one  side,  the 
next  on  the  other :  the  outsides,  r,  (in  fig.  3) 
of  the  teeth  are  not  filed  to  leave  a  smfiice 
perpendicular  to  the  pfame  of  the  sawybot 
inclined  to  it,  and  in  the  same  direction  that 
each  tooth  so  filed  is  bent  in  the  setting:  by 
this  means  (he  saw,  when  cottmg,  first  takea 
away  the  wood  at  the  two  sides  of  the  kerf, 
leaving  an  angular  ridge  in  the  middle  of  it, 
the  use  of  which  is  to  keep  the  saw  steady 
in  a  right  line,  that  it  may  not  have  so  much 
tendency  to  get  oot  of  the  strsiglit  in  any 
plaoe  Habere  the  wood  is  harder  at  one  side 
than  on  the  other.  * 

In  early  periods,  tlietmnks  of  trees  were 
split  with  wedges  hito  as  many  and  as  thm 
pieces  as  possinle,  and  if  it  were  necessary 
to  have  tfa«m  still  thinner,  they  were  hewn 
on  both  sides  to  the  proper  sice.  This 
simple  and  wastefnl  manner  of  making 
boards  has  been  still  contmued  in  some 
pkices  to  the  present  time.  Peter  the 
Great  of  Russia  endeavoured  to  put  a  stop 
to  it,  by  forbidding  hewn  deals  to  be  trans- 
ported on  the  river  Neva.  The  saw,  how- 
ever, though  so  convenient  and  beneficial, 
has  not  been  able  to  banish  entirely  the 
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fnclke  of  fitting  timber  used  in  Imilcl- 
ing,  or  ID  inakim;  foraitare  ai^  utensils,  for 
we  do  Dot  speak  here  of  fire-wood  ;  and, 
indeed*  it  must  be  allowed  that  this  metiiod 
is  attended  with  peculiar  advantages,  which 
that  of  sawing  can  never  possess.  Thewood- 
splitten  peiform  their  work  more  expedi- 
tioasly  than  sawyers,  and  split  timber  is 
mech  stronger  than  that  which  has  been 
nwn;  for  the  fissnre  follows  the  gram  of 
the  wood,  and  leaves  it  whole ;  whereas  tfa^ 
nw,  which  proceeds  in  the  hne  dialked  out 
far  it.  divides  the  fibres,  and  by  these  means 
kssens  its  cohesion  and  solidity.  Split  tiob- 
ber,  aideed,  turns  oat  often  crooked  and 
waiped;  bat  in  many  purposes  to  which  it 
is  applied  this  is  not  prejudicial;  and  these 
fanlts  may  sometimes  be  amended.  As  the 
tbies,  however,  retain  their  natural  length 
and  direction,  thin  boards,  particularly,  can 
be  bent  much  better.  This  is  a  great  ad- 
vantage io  msUng  pipe-staves,  or  sieve* 
fiimes,  which  recpiire  still  more  art,  and  in 
forsung  various  implements  of  the  like 
kind. 

The  most  beneficial  and  ingenious  im« 
proveme&t  of  this  instrument  wa?,  without 
dodbt^  the  invention  of  saw-mills,  which  are 
driven  either  by  water  or  by  the  wind.  MiUs 
of  Che  first  kind  were  erected  so  early  as  the 
loDTtb  century,  in  Germany,  on  the  small 
liverRoenr  or  Ruer:  for  though  Ansonios 
•peaks  properly  of  water-mills  for  cuttii^ 
stooe,  and  not  timber,  it  cannot  be  doubted 
thnt  these  were  invented  later  than  mills  for 
■MwnifiictDfing  deals,  or  that  both  kinds 
were  erected  at  the  same  time.  The  art, 
bowever,  of  cutting  marble  with  a  saw  is 
very  old.  Pliny  conjectures  that  it  was  in- 
Teittad  at  Garia;  at  least  he  knew  no  build- 
ing; inerasled  with  marble  of  greater  an- 
taqDity  than  the  palace  of  king  Maosohis, 
at  Halicamassos.  This  edifice  is  celebrat- 
ed by  Yitruvius  for  the  beauty  of  its  marble ; 
waad  Pliny  givts  an  account  of  the  different 
kinds  of  sand  used  for  cutting  it;  for  it  is 
ttie  sand  properly,  says  lie,  and  not  the 
saw,  which  produce*  that  effect.  The  lat- 
ter presses  down  the  former,  and  rubs  it 
Df^ainst  the  marble;  and  the  coarser  the 
saisd  is,  the  looger  will  be  the  time  required 
to  polish  the  marble  which  lias  been  cut  by 
it.  Stones  of  the  soap-rock  kind,  which  are 
iadeed  sofiter  thanmnrble,  and  which  would 
require  less  force  than  wood,  were  sawn  at 
tkat  period :  but  it  appears  that  the  far  harder 
jrtesBy  kinds  of  stone  vrere  sawn  th^n  also ; 
/at  we  are  toldof  the  discovery  of  a  building 
^M^ach  was  encrusted  with  cut  agate,  corne- 


lian, lapis  lazuli,  and  amethysts.  We  have, 
however,  found  no  account  in  any  of  the 
Oreek  or  Roman  writers  of  a  mill  for  sawing 
wood;  and  as  the  writers  of  modem  times 
speak  of  saw-mills  as  new  and  uncommon,  it 
wodld  seem  that  the  oldest  construction  of 
them  has  been  forgotten,  or  that  some  im- 
portant improvement  has  made  them  appear 
entirely  new. 

Becher,  in  his  history  of  inventions,  says 
that  saw-mills  were  invented  in  the  17th 
century.  In  this  he  erred,  for  when  the  in* 
fant  Henry  sent  settlers  to  the  island  of 
Madeira,  which  was  discovered  m  1490, 
and  caused  European  fruits  of  every  kmd  to 
be  carried  thither;  he  ordered  saw-mills  to 
be  erected  also,  for  the  purpose  of  sawing 
into  deals  the  various  species  of  excellent 
timber  with  which  the  island  abounded,  and 
which  were  afterwards  transported  to  Por- 
tugal. About  tho  year  1427,  the  Oty  of 
Breslau  had  a  saw-mill,  which  produced  a 
yeariy  rent  of  three  marks ;  and  in  1490, 
the  magistrates  of  Erfurt  purchased  a  forest 
in  which  they  caused  a  saw-mill  to  be  erect- 
ed, aud  they  rented  another  mill  in  the 
neighbourhood  besides. 

Norway,  which  is  covered  with  forests, 
had  the  first  saw-mill  about  the  year  1530. 
This  mode  of  manufacturing  timber  was 
called  the  new  art ;  and  because  the  expor- 
tation of  deals  was  by  these  means  in- 
creased, that  circumstance  gave  occasion  to 
the  deal-tythe,  introduced  by  Christian  III. 
in  the  year  1545.  Soon  after  the  cele-  ^ 
brated  Henry  Canzau  caused  the  first  mill 
of  tbb  kind  to  be  built  in  Holstein.  In 
1552  there  was  a  saw-mill  at  Joachim-' 
sthal,  which,  as  we  are  told,  belonged  to 
Jacob  Geusen,  mathematician.  In  the  year 
1555,  the  bishop  of  Ely,  ambassador  from 
Mary  queen  of  England  t(»  the  court  of 
Rome,  having  seen  a  sawmill  in  tlie  neigh- 
bourhood of  Lyons,  tlie  writer  of  his  tra- 
vels thought  it  worthy  of  a  particular  de- 
scription. In  the  sixteenth  century,  how- 
ever, there  were  mills  with  different  saw- 
bUdes,  by  which  a  plank  conid  be  cut  into 
several  deals  at  the  same  time.  The  first 
saw-mill  was  erected  in  Holland  at  Saar- 
dam,  in  the  year  1596 ;  and  the  invention 
of  it  is  ascribexl  to  Cornelius  Come lissen. 
Perhaps  he  was  the  first  person  wlio  built  a 
saw  mill  at  that  place,  which  b  a  village  of 
great  trade,  and  has  still  a  great  many  saw- 
mills, though  the  number  of  them  is  becom- 
ing daily  less ;  for  within  the  last  hatf  cen^ 
tury  a  hundred  have  been  given  up.  Hie 
first  mill  of  this  kind  iu  Swedra  was  erected 
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in  the  yew  1653.  At  present^  tbatkiag* 
dom  poBsesset  the  largest  perhaps  ever  cod- 
stracted  in  Europe,  where  a  water- wheel, 
twelve  feet  broad,  drives  at  tbq.sanie4ime 
seventy-two  saws. 

In  England  saw-miUs  had  at  first  t6e 
same  fiite  that  printing  bad  inTiirk^,  the 
ribbon-loom  m  tlie  dominions  of  ibe  cburcb, 
and  the  crane  at  Strasburgfa.  When  at- 
tempts were  made  to  introduce  tbem,  they 
were  violeBtly  opposed,  becanse  it  was  ap- 
prehended that  the  sawyers  wonld  he  de- 
prived by  them  of  their  means  of  getting  a 
substBtance.  For  tliis  reason,  U-waa  ft^und 
necessary  to  abandon  a  saw-mill  erected  by 
a  Dutchman  near  London,  in  1663 ;  and  in 
the  year  1700,  when  one  Houghton  laid  be- 
fore the  nation  the  advantages  of  such  a 
mill,  he  expressed  his  apprehension  that  it 
might  excite  the  rage  of  the  populace. 
What  he  dreaded  was  actually  the  case  m 
1767  or  1768,  when  an  opulent  timber-mer- 
chant, by  the  desire  and  approbation  of  the 
Society  of  Arts,  caused  a  saw- mill,  driven 
by  wind,  to  be  erected  at  Umehouse,  nn- 
der  the  direction  of  James  Stanfield,  who 
had  leiu-nedy  In  Holland  and  Norway,  the 
art  of  constructing  and  managing  machines 
of  that  kind.  A  mob  assembled,  and  pulled 
the  mill  to  pieces;  but  the  damage  was 
made  good  by  the  nation,  and  some  of  the 
rioters  were  punished.  A  new  mill  was 
'  afterwards  erected,  which  was  soffered 
to  work  without  molestation,  and  which 
gave  occasion  to  the  erection  of  others. 
It  appears,  however,  that  this  was  not  the 
only  mill  of  the  kmd  then  in  Bri|tain ;  fin- 
one  driven  also  by  vrind  had  been  built  at 
Leith,  m  Scotland,  some  years  before*. 

SAXIFRAGA,  in  botany,  saxifrage^  a 
genos  of  the  Decandria  Digynia  chiss  and 
order.  Natural  order  of  Sncculentse.  Saxi* 
fragSB,  Jussien.  Essenthil  character:  calyx 
five-parted,  five-petalled ;  capsule  two-beidcp 
ed,  one-celled,  many-seeded.  There  are 
fifty  species ;  of  these  we  shall  notice  the 
S.  granuhita,  or  white  saxifrage,  which  grovra 
naturally  in  the  meadows  in  many  parts  of 
Engbmd.  The  roots  of  this  pkmt  af%  like 
grains  of  com,  of  a  reddish  colour  with- 
out :  there  is  a  variety  of  this  vridi  doable 
fiowers,  which  is  very  ornamental.  The 
leaves  are  tongue-shaped,  gathered  into 
heads,  rounded  at  their  pomts,  and  have 
cartilaginous  and  sawed  borders.  The  stalk 
rises  two  feet  and  a  half  high,  branching 
out  near  the  ground,  forming  a  natural 
pyramid  to  the  top.  The  flowers  have  five 
white  wedg^shaped  petals,  and  ten  atwnina, 
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placed  drcutarty  the  len^  of  the  tube, 
terminated  by  roundish  purple  summits. 
When  these  plants  are  strong,  they  produce 
very  large  pyramids  of  flowers.  S.  nm* 
brosa,  commonly  called  London  pride,  or 
none-so-pretty^  grows  naturally  on  the 
Alps,  and  also  in  great  plenty  on  a  moun- 
tain of  Ireland,  called  Maiigerton,  in  the 
county  of  Kerry^  jaDiat  ^Uand.  The  roots 
of  this  are  pcrenmal.  S.  oppositifolia  grows 
natural^  on  the  Alps,  Pyrenees,  and  Hel- 
vetian mountains:  it  is  also  found  pretty 
plentifully  growing  upon  Ingleborongh  hill^ 
In  Yorkshire;  Snowdon,  in  Wales,  and 
some  other  places.  It  is  a  perennial  plant, 
with  stalks  trailing  upon  the  ground.  The 
0pwers  we  produced  at  the  end  of  the 
branches,  of  a  deep  blue. 

SCABIOSA,  in  bo^y,  scidnmu,  a  ge* 
BUS  of  the  Tetrandria  Monpgynia  class  and 
order.  Naturalorder  of  Aggregatse.  Dip- 
saces,  Jossieo.  Essential  character:  ca- 
lyx common,  many-leaved ;  proper  double 
superior;  receptacle  cha%.  There  are 
forty-three  species.  S.  arvensis,  or  meadow 
scabious,  grows  naturally  m  many  places  of  • 
Britain.  The  flowers  are  produced  upon 
naked  footstalks  at  the  ends  of  the  branches  ;^ 
they  are  of  a  purple  colour,  and  have  a 
famt  odour.  S.  jiuccisa,  or  devil's  bit,  grows 
in  woods  and  moist  places.  This  has  a 
short  tap-root,  the  end  of  which  appears 
as  if  it  was  l)itten  or  cut  o%  vrhence  the 
plant  has  taken  its  name. 

SCABRID.E,  in  botany,  the  name  of 
tiie  fifty-third  order. in  Linnseus  Fragments 
,of  a  Natural  Method,  consisting  of  phusts 
with  rough  leaves.  Among  these  are  the 
ficus  and  moms,- which  yield  by  incision  a 
milky  juice.  Another  genus  is  the  canna- 
bis, or  hemp,  from  the  leaves  of  which,  in 
the  East  Indies,  an  uitoxicattng  liquor  is 
prepared,  and  firom  the  seeds  is  drawn  an 
oil  usefiil  lor  lamps. 

SC^VOLA,  In  botany,  a  genus  of  the 
Pentandria  Monogynhi  class  and  order. 
Natural  ^rder  of  Campanulacee,  Jussieu. 
Essential  character:  corolla  one-petall^d, 
with  the  tube  cloven  longitudinally,  the 
border  five-deft  and  lateral ;  dmpe  infe* 
fior,  containing  one  two-celled  nut  There 
are  three  species,  natives  of  the  East  In- 
dies.         

SCHiEFTERA,  in  botany,  a  gemis  of 
the  Dioeda  Tetrandria  class  and  order. 
Essential  character:  male,  calyx  four  or 
five-leaved ;  corolla  fbur-petalled^.  or  none  z 
female,  calyx  four  or  five-parted ;  corolla 
fbur-parted,  or  none;  berry  two«celle4« 
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Kcdft  tolHaiy.  There  are  two  jpecies,  via. 
S.  completa,  and  S.  lateriflora,  natives  of 
the  West  Indies. 

8CALR,  a  mathematica]  instmment,  con- 
lista^^  of  several  lines  drawn  on  wood, 
hnm,  saver,  Ac.  and  variously  divided, 
aceordiag  to  the  porposes  it  is  intended  to 
KTfe;  whence  it  acquires  various  denomi- 
ntioDi,  as  the  plain  scale,  diagonal  scale, 
plotting  scale*  Gunter's  scale,  &c.  See 
Hathbbiatical  Instruments. 

Scale,  dto^roiuii,  is  projected  thus :  first 
draw  eleven  fmrallel  lines  at  equal  distances, 
tte  vhole  length  of  which  being  divided 
into  a  certain  number  of  equal  parts,  ac- 
cording to  the  length  of  the  scale,  by  per- 
pcmfi^lar  paraHels,  let  the  first  division  be 
spin  subdivided  into  ten  equal  parts,  both 
abo?e  and  below ;  then  drawing  the  oblique 
files  fiom  the  first  perpendicular  below  to 
the  first  subdivision  above,  and  from  the 
frstsobdivisioD  below  to  the  second  subdi- 
viRon  above,  &c  the  first  space  shall  there- 
by be  exactly  divided  into  one  hundred 
equl  parts ;  for  as  eadi  of  these  subdivi- 
mi  is  one  tenth  part  of  the  vdiole  first 
space  or  division,  so  each  parallel  above  it 
ii  one  tenth  of  such  subdivision,  and  con- 
teqaentlj  one  hundredth  part  of  the  whole 
iint  space;  nod  if  there  be  ten  of  the 
larger  divisions,  one  thousandth  part  of  the 
ivbole  scale.  If  therefore  the  larger  divi- 
mm  be  acoounted  units,  the  first  subdivi- 
iioas  will  be  tenth  parts  of  an  unit;  and  the 
lecood  subdivisions,  marked  by  the  diago- 
irii  on  the  parallels,  hundredth  parts  of  an 
oaiL  Again,  if  the  larger  divisions  be 
reckoned  teas,  the  first  subdivisions  will  be 
aaits,  and  tJie  second  subdivisions  tenth 
pirti:  and  if  Ae  larger  divisions  be  ae- 
coonted  hundredths,  the  first  subdivisions 
Hill  be  tens,  and  the  second  units:  and 
lOon. 

Scale,  Gtmter's,  an  instrument*  so  called 
from  Mr.  Gunter,  its  inventor,  is  gene- 
nflj  flnde  of  box :  there  are  two  sorts,  the 
Isng  Ounter  and  the  sMding  Gunter,  having 
both  the  same  lines,  but  differently  used, 
the  former  with  tiie  compasses,  the  latter 
by  sliding.  The  luies  now  generally  deli- 
anted  on  those  instruments  are  the  fi>l- 
bnring,  viz,  a  line  of  numbers,  of  sine?, 
lugents,  versed  sines,  sine  of  the  rhumb, 
tangent  of  tiie  rhumb,  meridioiuil  parts,  and 
^oal  parts;  which  are  constructed  after 
the  following  maimer : 

HieMne  ^  numbers  is  no  other  than  the 
loguithmic  scale  of  proportionals,  wherein 
tilt  diitaace  between  each  division  is  equal 


to  the  number  of  mean  proportionals  con- 
tained between  ^the  two  terms,  in  such 
parts  as  the  distance  between  1  and  lO  is 
1000,  &c.  equal  the  Ifigaritlim  of  that  num- 
ber. Hence  it  follows,  that  if  the  immber 
of  equal  parts  expressed  by  the  logarithm  . 
of  any  number  be  taken  from  the  same 
scale  of  equal  parts,  and  set  off  firom  1  on 
the  line  of  numbers,  the  division  will  repre- 
sent the  number  answering  to  that  loga- 
rithm. Thus,  if  yon  take  .954,  &c.  (the 
logarithms  of  9)  of  the  same  parts,  and  set 
it  off  from  1  towards  10,  yon  will  have  the 
division  standing  against  the  immber  9.  In 
like  manner,  if  you  set  off  .90S,  &c.  .845, 
&c.  .778,  &c*  (the  logarithms  of  8,  7,  6) 
of  the  same  equal  parts  from  1  towards  10, 
you  will  have  the  divisions  answering  to  the 
numbers  8, 7,  6.  After  the  same  manner 
may  tiie  whole  line  be  constructed. 

The  line  of  numbers  being  thus  con- 
structed, if  the  numbers  answering  to  the 
natural  sines  and  tangents  of  any  arch,  in 
such  parts  as  the  radius  is  10,000,  &c.  be 
found   upon   the  line  of  immbers,   right 
against  them  will  stand  the  respective  divi- 
sions aiuwering  to  tlie  respective  arches, 
or  which  is  the  same  thing,  if  the  distance 
between  the 'Centre  and  that  division  of  the 
line  of  numbers,  which  expresses  the  num- 
ber answering  to  the  natural  sine  or  tan- 
gent of  any  arch,  be  set  off  on  its  respec- 
tive line  iVom  its  centre  towards  the  left 
,  hand,  it  will  give  the  point  answering  to 
the  sine  or  tangent  of  that  arch :  thu^  the 
natural  sine  of  30  degrees  being  5,000,  Sec, 
if  the  distance  between  the  centre  of  tbe 
line  of  numbers  (which  in  this  case  is  equal 
to  10,000,  &c.  equal  the  radius)  and  the 
division,   on   the  same  Ime  representing 
5000,  &c.  be  set  off  from  tlie  centre,  or 
90  degrees,  on  the  line  of  sines,  townrda 
the  left  hand,  it  will  give  the  point  answer- 
ing to  the  sine  of  30  degrees.    And  after 
the  same  manner  may  tlie  whole  line  of 
sines,  tangents,  and  versed  sines  be  divided. 
The  line  of  sines,  tangents,  and  versed 
sines  being  tiius  constructed,  the  line  sine 
of  the  rhumb,  and  tangent  of  the  rhumb 
are  easily  divided;  for  if  the  degrees  and 
minutes  answering  to  the  angle  vriiich  every 
rhumb  makes  with  the  meridian,  be  trans- 
ferred from  its  respective  line  to  that  which 
is  to  be  divided,  we  shall  have  the  several 
points  required :  thus  if  the  distance  be- 
tween the  radius  or  centre,  and  sine  of  45 
degrees  equals  the  fourth  rhumb,  be  set  off 
upon  tlie  line  sine  of  the  rhumb,  we  shall 
have  the  point  answering  to  the  sine  of  the 
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Itortfa  rinmib ;  wad  after  the  same  imuitier 
may  both  these  Imes  be  coostmcted.  Hie 
Itoe  df  roeridiomd  parts  is  constmcted  from 
'  the  table  of  meridiomd  parts,  in  the  same 
manner  as  the  line  of  nomben  is  from  the 
logarithms.  ^ 

The  lines  being  thns  constmcted,  all  pro- 
blems relatiaf  to  arithmetic,  trigonometty, 
and  their  depending  sciences,  may  be  solved 
by  the  extent  of  the  compasses  only ;  and, 
as  all .  questions  are  redocible  to  propor- 
tions, the  general  role  is,  to  exti»id  the 
compasses  from  the  first  term  to  the  se- 
cond, and  the  same  extent  of  the  compasses 
will  reach  fixim  the  third  to  the  fourth; 
which  fourth  term  mjost  be  so  continued  aa 
to  be  the  thing  required,  which  a  little 
practice  will  render  easy. 

Scale,  $cala,  in  music,  is  a  denomination 
given  to  the  arrangement  of  the  six  sylla* 
bles  invented  by  Chiido  Aretioe,  ut,  re,  mi, 
fhf  soly  la,  called  also  gamut.  It  bears 
the  name  scale  (9.  d,  tedder)  because  it 
represents  a -kind  of  tedder,  by  means 
whereof,  the  voice  rises  to  acute,  or  de- 
scends to  grave ;  each  of  six  syltebles  be- 
ing, as  it  were,  one  step  of  the  tedder. 
Scale  is  also  used  for  a  series  of  sounds  ris- 
ing or  &Uing  towards  acnteness  or  gravity, 
from  any  given  pitch  of  tune,  to  the  great- 
est distance  that  is  fit  or  practicable,  through 
such  inteim^tete  degrees  as  make  tl»e  suc- 
cession most  agreeable  and  perfect,  and  in 
which  we  have  all  the  harmonical  intervals 
mostoommodionsly  divided. 

Scales  rfftth,  generally  possess  a  sil- 
very whiteness,  and  are  composed  of  dif- 
ferent lammss.  In  many  of  thdr  properties 
they  resemble  horn.  By  long  boiling  in  wa- 
ter they  become  soft,  and  vrfaen  they  are 
kept  for  some  hours  in  nitric  acid»  they  are 
converted  into  a  transparent  membranous 
substance.  By  saturating  the  acid  with 
ammonte,a  precipitate  is  formed,  vrhich  is 
phosphate  of  lime.  The  constituent  parts 
of  scales,  therefore,  are  membrane  and 
phosphate  of  lime. 

SCALENE,  or  Scalenous  triangle^ 
in  geometry,  a  triangle  whose  jiides  and 
angles  are  unequal. 

SCAMMONY,  in  the  Materia  Medica, 
is  a  concreted  vegetable  juice  of  a  ptent  of 
the  same  name,  partly  of  the  resin  and 
partly  of  the  gum-kind,  of  which  theie  aie 
two  sorts,  dis^igulshed  by  the  names  of  the 
pteces  from  whence  they  are  brought  The 
Aleppo  scamniony  is  of  a  spongy  textni^ 
light  and  fiteble ;  it  IS  of  a  fiunt  disa^feeable 
smcDy  and  its  taste  is  bitterish,  very  nause- 
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oas,  and  acrimonious.  The  Smyrna  scflm« 
mony  is  oonsideimbly  hard  and  heavy,  of  a 
bteck  colour,  and  of  a  much  stronger  smell 
and  taste  than  the  fbimer,  otherwise  it  much 
resembles  it. 

SCANDALUM  magnahait,  te  the  tpe^ 
cialnameof  asUtute^andaboof  awrong 
done  to  any  high  penonage  of  the  land,  aa 
pretetes,  dukes,  marquisses,  earls,  barona, 
and  other  nobles ;  and  also  the  chancellor, 
treasurer,  cleric  of  the  privy  seal,8tewanl 
•f  the  house.  Justice  of  one  bench  or  other, 
and  other  great  officers  of  the  realm,  by 
fiUse  news,  or  horrible,  or  fiOse,  messages, 
whereby  debates  and  discord,  between 
them  and  the  commons,  or  any  scandal  to 
their  persons  might  arise.  S  Richard  il.c6. 
This  sutute  has  given  name  to  a  writ^ 
granted  to  recover  damages  thereupon. 

It  is  now  clearly  agreed,  that  though 
there  be  no  express  words  hi  the  statute 
which  give  an  action,  yet  the  party  ii^nred 
may  maintain  one  on  this  principle  of  tew, 
that  when  a  statute  prohibits  the  domg  of  a 
thing,  which  if  done  might  be  prejudicial  to 
another,  msuch  case  he  may  have  an  actios 
on  tliat  very  statute  for  his  damages. 

SCANDIX,  in  botany,  chenO^  a  genua 
of  the  Pentandrte  Digjmte  class  and  otder. 
Natural  order  of  Umbeltelm  or  UmbelU- 
feras.  Essential  character :  florets  of  the 
disc  most  commonly  male ;  coiolte  radtete  - 
petate  emargmate  ;  finit  awl  shaped.  There 
are  eleven  species.  Ibe  most  lemaricable 
is  S.  odorau  with  angnter  furrowed  seeds. 
It  is  a  native  of  Germany ;  and  has  a  very 
thick  pereantel  root,  composed  of  mny 
fibres,  of  a  sweet  aromatic  taste,  like  ank 
seed,  from  which  come  fiuth  many  hife 
leaves  that  branch  out  somewhat  like 
those  of  fern,  whence  it  is  named  sweet 
fern. 

SCANNING^  ui  poetry,  the  measuring 
of  averse  by  feet,  hi  order  to  see  whether 
or  no  the  quantities  be  duly  observed. 

The  term  is  chiefly  used  hi  regani  to  the 
Greek  and  Lathi  vanes.  Thus  an  hexamer 
ter  versete  scaoMd,  by  resolving  it  into  ate 


feet ;  a  pentameter,  by  resolving  itmto  five 
feet,&c 

SCANTLING,hi  bnfldu«,  a  measuro,  or 
standard  by  which  the  dnnensioas  of  thinga 
are  to  be  detemuned.  The  term  is  parti- 
cateriy  applied  jto  the  dhnensioaB  of  any 
piece  of  thnber,  vrith  regard  to  ita  breadth 
and  thickness* 

SCAPEMENT,  a  general  term  fyr  the 
manner  of  commanic^mg  the  hnpabe  of 
the  wheela  to  the  pandofaim  of  a  dpck. 
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icapeiiiento  connst  df  tW  B^ttbug 
id  piHcto  onty.    See  HoBOLooTy 

SCAPOLnrB^io  aioeralogy,  a  spedet 
of  the  Flint  genus,  18  of  a  greyiih  white  oo- 
loor,  peMiBf  into  greenish  grey ;  it  occurs 
Mttsbey  bat  nest  commonly  crystaUiced  in 
loogy  tfaiUy  often  adcolar  prions.  £xtemaDy 
it  is  ^btouig  j'intemany  it  is  shming  and 
gtirtening ;  its  histre  is  between  resinous 
and  pearly.  It  is  brittle  and  frangible. 
Spedficgiatity  about  S.r.  Before  the  blow- 
pipe it  intnaiesces,  and  melts  into  shining 
white  eoameL  It  isAmnd  in  the  iron-stone 
naiaes  in  Norway.  Its  crystals  are  some- 
times mixed  with  mica,  ei^spar,  and  lei* 
i|nr.    Itit  composed  of 

Silica , 48 

Ahunina ^ SO 

Ume 14 

Oxide  of  iron l 

Water. « 

Lois 5 

100 

SCARABiEUS,  in  natural  lustory,  the 
Ims^,  a  genus  of  insects  of  the  order  Co- 
leopteia.  Oenoic  character :  antemm  ela- 
'vate.thedabfauneUate;  feelers  four;  fiire- 
ahsniks  geaetaDy  toothed.  In  this  genus 
ijbewm  are  seversl  hundred  species,  in  four 
which  are  ^tioguisbed  by  the 
I  of  their  tSMleis* 

A.  Hercules,  or  Hercules  beetle,  is  the 
BMst  remarkable  species,  as  well  in  size  as 
ia  beauty.  It  is  five  or  six  hMdies  long;  the 
wiag  slif  111  are  of  a  smooth  surfiM^e,  of  a 
blaiali  grry  colour,  marked  with  round, 
deep4dack  qiots  of  difierent  siaes ;  from  the 
appcr  part  of  the  thorax  proceeds  a  horn  of 
gwaf  leagtb.  In  proportion  to  the  body ;  it 
ia  slwrp  at  the  tip,  and  is  iumisbed  through- 
aatita  whole  lengdi  with  a  fiae,  short,  vel- 
» pile,  of  a  brownish-orange  colour; 
tefroBl«f  the  head  also  proceeds  a 
jbom^like  the  other,  bat  not  fiunish- 
td  witk  any  pile.  This  iuMct  is  found  in 
aevenl  parts  of  South  America,  where  great 
•BUibeis  are  said  to  be  sometimes  seen  on 
the  wiuinififi  trff ,  rmping  off  the  rind  of 
the  aleader  twaadies,  by  working  nimbly 
naad  them  with  the  horns,  till  they  cause 
the>iiee  to  flow,  which  they  drink  to  iatox- 
ieatiaB,aadmthis  state  foil  senseleM  from 
the  tree.  TUi  foct  has  been  controvwted 
byibele«MdFiMchis. 

Ia  tlw  coaotry,  the  S.  melolontha,  or 
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cockMihaffsr,  is  very  common.    Th^  larvA 
inhabits  ploi^|;lied  lands,  and  foediag  on  the 
roots  of  com;  and  the  complete  insect 
makes  its  appearance  during  the  middle 
and  the  dedhie  of  summer.    This  insect 
sometimes  appears  in  such  prodigious  num* 
bers,  as  almost  to  strip  the  trees  of  their  fo* 
liage,  and  to  produce  mischiefr  neariy  ap- 
proaching to  those  of  the  locust-tribe;  they 
are  thus  described  in  the  ^  Philosophical 
Transactions"  for  the  year  1697,  by  Mr. 
Molineux.  These  insects  were  first  noticed 
in  this  kingdom  in  1688.    Tliey  appeared 
on  the  soath'West  coast  of  Oalway,  brought 
thither  by  a  south- west  wind,  one  of  the 
most  common,  I  might  almost  say,  trade- 
winds,  of  this  country.    From  hence  they 
penetrated  into  the  inland  parts  towards 
Heddford,  about  twelve  miles  north  of  the 
town  of  Galway :  here  and  there  in  the  ad- 
jacent eioontry,  multitudes  of  them  appear* 
ed  among  the  trees  and  hedges  in  the  day- 
tune,  hangmg  by  the  booghs  in  dusters, 
like  bees  when  they  sw»m.    In  this  pos- 
ture they  continued,  with  little  or  no  mo* 
tion,  during  the  heat  of  the  sun;  but,  to- 
wards evening  or  sun-set,  they  would  ail  dis- 
perse and  fly  about  with  a  strange  hum- 
ming noise,  like  the  beating  of  distant 
drums,  and  in  such  vast  mmiberB,  that  they 
darkened  the  air  for  the  space  of  two  or 
three  miles  square.    Persons  traveUiug  on 
the  roads,  or  abroad  in  the  fields,  found  it 
veiy  uneasy  to  make  their  way  through 
th^,  they  would  so  beat  and  knock  them- 
selves against  their  foces  in  their  flight,  and 
frith  such  a  force  as  to  make  the  pbice 
smart,  and  leave  a  slight  mariL  behind  them. 
Jn  a  short  tune  after^heir  coming,  they  ttid 
so  entirely  eat  up  and  destroyed  all  the  leaves 
of  the  trees  for  some  miles  round,  that  the 
whole  country,  though  in  the  middle  of  sum- 
mer, was  left  as  bare  as  m  the  depth  of  win- 
ter; and  the  noise  they  made  in  gnawing^ 
the  leaves,  made  a  sound  much  resembling 
the  sawmg  of  timber.    They  also  came  in- 
to the  gimlens  and  destroyed  the  buds, 
blossoms,  and  leaves  of  all  the  fruit-trees 
so  that  they  were  left  perfectly  naked ;  nay 
many  that  were  more  delicate  than  the  rest, 
lost  theur  sap  as  well  as  leaves,  and  quite 
withered  away,  so  that  they  never  recover- 
ed again,    tiieur  multitudes  spread  so  ex- 
ceedmgly,  that  they  infested  houses,  and 
became  extremely  offensive  and  trouble- 
some. Their  numerous  young,  hatched  from 
the  egg9  which  they  had  lodged  under 
ground,  near  the  suifooe  of  the  earth,  did 
still  more  harm  in  that  dose  retirement 
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tUil  all  tiM  flyins  swarms  of  tbeir  parenU 
had  done  abroad;  for  this  destmctiYe 
brood,  lying  under  groand,  eat  up  the  roots 
of  com  and  grass,  and  thus  consamed  the 
support  both  of  man  and  beast.  This  plague 
was  happily  checked  several  ways.  High 
.winds,  and  wet  misling  weather,  destroyed 
many  miliionf  of  them  in  a  day ;  and  when 
'  this  constitution  of  the  air  prevailed,  they 
were  so  enfeebled  that  they  would  let  go 
their  hold,  and  drop  to  the  ground  from  the 
branches,  and  so  Uttle  a  fall  as  this  was  suf- 
ficient quite  to  disable,  and  sometimes  per- 
fcctly  kill  them.  Nay,  it  was  observable, 
that  even  when  they  were  most  vigorous,  a 
slight  blow  would  for  some  time  stun  them, 
if  not  deprive  them  of  life.  During  these 
nn&vonrable  seasons  of  the  weatlier,  the 
swine  and  poultry  of  the  country  would 
watch  under  the  trees  for  then-  faUing,  and 
feed  and  iatten  upon  them ;  and  even  the 
poorer  sort  of  the  country  people,  the  conn- 
jtry  then  labouring  Under  a  scarcity  of  pro- 
vision, had  away  of  di%ssing  them,  and 
lived  upon  them  as  food.  In  a  little  time 
it  was  found,  that  smoke  was  another  thing 
very  offensive  to  them,  and  by  burning 
heath,  fern,  &c.  the  gardens  were  secured, 
or  if  the  insects  had  already  entered,  they 
were  thus  drivea  out  again.  Towards  the 
latter  end  of  summer,  they  returned  of 
themselves,  and  so  totally  disappeared,  that 
m  a  few  days  you  could  not  see  one  left. 
A  year  or  two  ago,  all -along  the  south-west 
coast  of  the  county  of  Oalway,  for  .some 
miles  together,  there  vrere  found  dead  on 
the  shore  such  infinite  multitudes  of  them, 
and  in  such  vast  heaps,  that,  by  a  moderate 
estioiate,  it  was  computed  there  could  not 
be  less  than  forty  or  fifly  horse-loads  in  all ; 
which  was  a  new  colony,  or  a  supemume- 
tary  swarm,  from  the  same  place  whence 
the  first  stock  came,  in  1688,  driven  by  the 
wind  firom  tlieur  native  land,  vrfaich  I  con- 
clude to  be  Normandy',  or  Britany,  in 
France,  it  being  a  country  mudi  infested 
vritfa  this  insect,  and  from  whence  England 
heretofore  has  been  pesjtered  in  a  similar 
manner,  vrith  ^swarms  of  this  vermin ;  but 
these,  meeting  with  a  contrary  wind  before 
they  could  land,  were  stopped,  and,  tired 
vrith  the  voyage,  were  all  driven  into  tha 
sea,  which,  by  the  motion  of  its  waves  and 
tides>  cast  their  floating  bodies  in  heaps  on 
the  shore.  It  is  observed,  that  they  sel- 
dom keep  above  a  year  together  in  a  phice, 
and  their  nsoal  stages,  or  marches,  are  com- 
puted to  be  about  six  mites  in  a  year.  Ifi« 
therto  theur  progress  has  been  westeriyi  fbl- 


SCA 

lowing^  the  coarse  of  that  wind  whi<^  Mows 
most  commonly  in  this  country «" 

The  larva  of  this  insect  is  eagerly  sought 
after  and  devoured'by  swine,  batsy  crows, 
and  poultiy :  it  is  said  to  be  two  or  thre^ 
years  in  passing  from  its  first  form  into  that 
of  the  perfect  insect.  The  eggs  are  laid  ia 
small  detached  heaps,  beneath  the  surface 
of  some  clod,  and  the  young,  when  firet 
hatched,  aie  scarcely  more  than  the  eighth 
of  an  inch  in  length,  gradually  advancing  in 
their  growth,  and  occasionally  shiflhig  theur 
skins,  till  they  arrive  at  the  length  of  neaily 
two  inches.  At  this  period  they  begin  to 
prepare  for  their  cbaog^  intp  a  cbiysalis  ,wr 
pupa,  selecting  for  the  purpose  some  small 
clod  of  earth,  in  which  they  form  a  cavity, 
and  after  a  certain  ttine,  divest  themselves 
of  their  last  skin,  and  immedhitely  appear 
in  the  pupa  state ;  in  this  they  continue  till 
the  succeeding  siunmer,  when  the  beetle 
emerges  firom  its  retirement,  and  commits 
its  depredations  on  the  leaves  «of  trees, 
breeds,  and  deposits  its  eggs  in  a  favSurable 
situation,  after  which  its  life  is  of  very  short 
duration.  If  the  larva  appear  in  antumn  io 
considerable  quantities,  they  are  said  to 
prognosticate  epidemic  disorders. 

A  species  of  great  beauty  is  the  S.  anra- 
tos,  or  golden  beetle,  about  the  siae  of  the 
common  or  bhick  garden  beetle ;  the  co- 
lour is  most  brilliant,  varnished,  and  of  a 
golden-green.  This  is  a  fine  object  for  the 
magnifying  glass.  It  is  not  veiy  uncommon 
during  the  hottest  parts  of  sunmier,  fire- 
quenting  various  plants  and  flowers ;  its  lar- 
va is  commonly  found  in  the  hollows  of  old 
trees,  or  among  the  loose  dry  soil  at  their 
roots,  and  sometunes  ip  the  earth  of  ant- 


Mr.  Donovan  has  described,  among  hb 
English  insects,  the  S.  stercorarius,  or  cU>ck- 
beetle,  which  flies  about  in  an  evening,  in  a 
drcolar  direction,  with  a  loud  boning 
noise,  and  is  said  to  fi»retel  a  fine  day.  It 
was  consecrated  by  the  Egyptians  to  the 
sun ;  is  infested  with  the  acarus  and  ichneu- 
mon ',  the  body  is  often  coloured  with  a 
bluish  or  greenish  gloss,  sometimes  brassy 
beneath;  shells  frequent^  dull,  rufiMis» 

SCARIFICATION,  in  surgery,  the  ope- 
ration of  making  several  incisions  in  the 
skin  by  means  of  huicets,  or  other  instru- 
ments, particularly  the  capping  instm- 
ipent. 

scarp;  in  fbrtification,  is  the  interior 
tahis,  or  slope  of  the  ditch  next  the  place, 
at  the  foot  of  the  rampart. 

ScAAP;  ul  heraldry,  the  scarf  which  mili- 
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luy  eoBiMBden  wear  for  bnnmeBt'  It  is 
boine  somewlHit  like  a  battoon  nnister,  bot 
a  broader  tban  it,  and  is  eontiaaed  oat  lo 
tbe  edges^  the  field ;  wbereaa  the  l^ttoon 
IB  cat  off  at  each  end. 

SCARUS,  io  natiiral  history,  a  g;eiiiis  of 
fitbes  of  the  order  Tboracici.  Generic  clia- 
:  instead  of  teeth,  strong  bony  pro- 
crenated  at  the  edges;  gill-mem- 
bnnefiveHTsyed;  biteral  line  mostly  branch- 
ed. There  are  eight  species;  S*  rivnlatus, 
is  fiHnd  in  the  Red  Sea,  about  the  length 
of  three  feet.  It  feeds  on  herbs,  and  is 
wed  for  food;  but  any  pnncture,  or  lacera- 
tkn,  by  the  dorsal  spine  of  this  fish  is  said 
(o  be  attended  with  extraordinaiy  pain  and 
JBdnmnation,  The  other  species  are  mostly 
johnbitanU  of  the  same  sea. 

SCAVAGE,  a  toll  or  cnstom  ancient^ 
exacted  by  mayors,  sheriffii,  and  bailifi,  if 
cities  and  towns-corporate,  and  of  merchant- 
atnngejs,  for  wares  exposed  and  offered  to 
aale  within  their  liberties;  which  was  pro- 
hibited by  19  Henry  VIl.  But  the  City  of 
London  still  retains  this  cnstom. 

SCENOGRAPHY,  in  penpective,  the 
repfesentatioa  of  a  body  on  a  perspective 
plaae;  01,  a  description  thereof  in  ail  its 
diowiMnons,  such  as  it  appears  to  the  eye« 
The  icbnography  of  a  building,  ^c.  repre* 
aents  its  plan,  or  groQud-work ;  the  ortbo- 
I^T^thy  is  a  view  of  the  iWmt,  or  one  oi  its  - 
aides;  and  the  scenograpby  is  a  view  of  the 
wh4»le  boildiog,  front,  sides,  height,  and  all^ 
raiaed  00  the  geometrical  .plan. 

SCEPTRE,  m  astronomy,  one  of  the  six 
Dew  coosteUatioas  of  the  sonlbem  hemis- 
phere cowisting  of  seventeen  stars.       , 

SCHAALSTONE,  io  mineralogy,  a  se- 
cies of  the  Calc  genus,  is  of  a  greyish  white 
eokwr,  with  varieties:  it  occurs  massive, 
and  the  hatre  of  its  principal  fracture  is 
ahining  and  nearly  pearly.  It  is  translucent, 
brittle,  easily  frangible,  and  not  very  heavy. 
It  has  hitherto  been  found  only  in  the  Ban- 
nat  «f  Temeswar,  and  is  accompanied  by 
ores  of  copper.  It  i$  composed  of  lime  and 
aiUcaL 

SCHAUM  earthy  or  Foaming  earthy  in 
Qsiaeralogy,  a  species  of  the  Calc  genus,  is 
of  a  vtrj  light  yellovrish,  neariy  silver  white 
oohmr,  approaching  sometimes  to  greyish- 
white.  It  occurs  massive  and  disseminated, 
senfsetimes  loose  and  composed  of  fine  scaly 
particles,  or  mtermediate  between  friable 
and  looae.  Its  lustre  is  between  shining 
and  ghstening.  It  is  soft,  friable,  fine,  but 
aetg;reasy.  With  adds  it  effervesces  and  is 
diwolved  in  theai.  By  analysis  it  is  found 
VOL.  VI. 
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to  be  cdmpoiJMl  of  lime  and  cariiobic  add. 
It  is  nearly  aUied  to  shte-spar,  and  is  found 
in  the  forest  of  Thuringia,  also  io  the  north 
of  Irelmid. 

SGHEFFLBRA,  in  botany,  so  named  in 
honour  of  Scheffer,  physician  and  botanist 
at  Dantzic,  a  genus  of  the  Pentandria  Be* 
cagynia  dass  and  order.  Essential  chaiac- 
ter:  calyx  five-toothed;  corolla  five-peUl- 
led ;  capsule  eight  or  ten  celled;  seeds  soli- 
tary, semicircular.  There  js  only  one  spe- 
ciei,  viz,  S.  digitata,  a  native  of  New  Zea- 
land. 

SCHEME,  a  draught  or  i^presenUtioa 
of  any  astronomical  or  geometrical  figure, 
or  problem,  by  lines  sensible  to  the  eye ;  or 
of  the  celestial  bodies  in  their  proper  places 
for  any  given  moment.  It  is  otherwise  call- 
ed a  diagram. 

SCHEUCHZERU,  in  botany,  so  named 
In  memory  of  John  Scheuchzer,  professor 
of  physic  at  Zurich,  a  genus  of  the  Hex- 
andria  Trigynia  class  and  order.  Natural 
order  of  Tripetaloideae.  Jnnd,  Jussieu. 
Eftsential  character :  calyx  six-parted ;  co- 
rolla none ;  styles  none ;  capsule  three,  in* 
flated,  one-seeded.  There  is  but  one  spe- 
des,  viz,  S.  palustris,  a  native  of  the  North 
ef  Europe. 

SCHIEFER  spar,  one  of  the  spedes  of 
carbonate  of  lime.  It  is  of  a  grey  colour, 
passing  to  red,  and  even  in  some  specimens 
to  green.  It  is  found  massive ;  the  texture 
is  foliated;  it  is  britUe;  feels  unctuous; 
and  may  be  scratched  with  the  naiL  Spe^ 
cific  gravity  2.7.  It  is  composed  of  carbo- 
nate of  lune^  with  some  silica,  and  oxide  of 
iron. 

SCHILLER  Hcne^  in  mineralogy,  a  spe- 
cies of  tlu!  Talc  genus,  of  an  olive  green: 
usually  dissemmate^  and  massive,  probably 
also  crystallized.  Lustre  shining,  passmg 
intosemimetallic:  frvctiire perfectly foUate. 
Soft,  slighUy  brittle,  easily  firangible,  and 
not  partlcuhu4y  heavy,  tt  occurs  unbedded 
UB  serpentma^  and  is  frequently  accompanied 
with  mica.  It  is  found  in  Saxony,  Com- 
wall,  and  ScothuML 

SpHINUS,  in  botany,  a  genas  of  tba' 
DioeciaDecandria  dass  and  order.  Natmal 
order  of  Dnmosss.  Terebintaceft^  Aisiieo. 
Essential  character:  calyx  fiveiwrted ;  pe> 
talsfive :  female,  berry  tiiree-celled.  Ihera 
are  two  species,  ei».  S.  moUe,  Peruvian  mas- 
tich  tree,  and  S.areira,  Bnsilian  mMtieh  tree. 
SCHI8TUS,  in  mioeralogy,  a  name  prm 
to  several  different  lunds  of  stones,  bat 
more  especially  to  some  of  the  argiUaceous 
kind:  as,  i.  The  bluish  poiple  schvtos, 
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S.  tqittfatfis,  or  eoimion  roeMUe:  tliUit  M 
aoft  that  it  may  be  slightly  temped  with  the 
nail,  and  is  of  a  very  brittle  lamellattd  tex- 
ture :  of  the  specific  gravity  of  f  .8.  It  is 
ihsible  piT  sf  in  a  strong.lieat,  and  runs  Into 
a  blaek  soofia.  By  a  chemical  iualysis  it 
is  (bond  to  consist  of 

ArgiUaceous  earth 26- 

Silex 46 

Magnesia ■.•..• 8 

lime 4f 

,     ^ron...,..^ «  21 
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flie  cbu-k  blue  slate,  or  S.  scriptorios,  oouf 
tains  more  magnesia  apd  less  iron  than  the 
common  purple  schistus,.  and  effervesces* 
more  briskly  with  acids.  Its  specific  gra- 
vity is  S.7.  2.  The  pyritaceons  schistns  is 
of  a  grey  colour,  brown,  Une,  or  black  ^and 
capable  of  mofe  or  letf  decomposition  by 
exposure  to  the  ahr,  according  to  the  quan* 
tity  of  pyritont  matter  it  contains^  and  the 
state  of  the  iron  in  it  The  alumioous  scbis- 
tus  belongs  to  this  species.  3.  llie  bitu- 
minons  schistns  is  generally  black,  and  of  a- 
lameUated  texture,^  of  various  degrees  of 
hardness,  not  givfaig  fire  widi  9teel,.but  eniil^ 
ting  a  strong  smell  when  heated,  and  some- 
-  times  without  behig  heated. 

SCHMELZSTEIN,  m  mineralogy,  a  sub- 
stance hitherto  only  tbund  on  the  P^reneesr 
where  it  is  fanbedded  in  steatite:  it  is  of  a 
,  greyish-white,  passing  tlirough  the  di&rent 
ihades  to  rose  red ;  it  is  shining,  and  itk 
lustre  is  vitreous;  it  is  easily  frangible,. 
Specific  gravity  2.6.  It  swells  before  the 
blow-pipe.    The  constituent  parti  are 

Silica  .•« 60 

Alumina. 24 

Calcareous  earth 10 

Water ^ _2 
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SCHMIDELIA, iobotany, so  named m 
iMMMMir  of  €asimir  Christopher  Scfamidel, 
pioftsoeT  of  botany  at  Erking,  a  genus  of 
1iieO«tBndnaI>isyniacla8S>andorder«  Na« 
tnral  order  ot  StspmA,  Jussieu.  Essential 
character ::  calyx  two-leaved ;  eorojht  fbmr- 
petaBc4;  gems  pedioeHed,  longer  than 
the  flower.  Thtm  is  only  one  species,. 
«fe.  S^iaoenosa,  a  native  of  the  East  Indies, 

8CHOENUS,  in  botany,  bog  ntsft,  a  ge- 
ms of  the  Triaadria  Manogynia  class  and 
aider*    Natural  order  of  CahMMric.    Cy- 
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peroidesB,  Jnadea. 
ghmies  cfaafly,.heaped,  the  outer  ones  bar- 
ren ;   corolla   noue ;  seed  ane,  nmndislr    - 
among  the  i^nmes.     There  are  forty-one 
species. 

SCHOEPFU,  in  botany,  so  named  uf 
honour  of  Johan  David  Schoepf,  a>  genus  oT 
the  Pentandria  Moaogynia  class  and  order.- 
Natural  order  of  AggregatoB.  Chprifotk, 
Jnssieu.  Essential  character:  calyx  doa* 
ble,  outer  bifid,  inferior,  inno*  soperior,^ 
quite  entb^;  corolla  boU-ahaped;  stlgnu^ 
capitate ;  drupe  one-seedhd.  There  is  but 
one  species,  ris.  S.  Americana,  a  native  of 
Santa  Crux  and  Montserrat 

SCHOLIAST,  or  Commbntatdii,  » 
grammarifm,  who  writes  sdioKa,  that  is^ 
notes,  glosses,  Sec,,  upon  ancient  authors^ 
who  have  written  ui  the  learned  languages^ 
See  the  next  article. 

SCHOLlUIHf,  anote^  annotation,  or  re» 
mark,  occasionally  made  on  some  passage,^ 
proposition,  or  the  like.  Thb  term  is  mncli- 
used  in  geometry,  and  other  parts  of  ma^ 
thematics,  where,  after  demonstrating  i^ 
proposition,  it  is  customary  to  point-  op^ 
how  it  might  be  done  some  other  way,  or  t» 
give  some  advice,  or  precaution,  in  orde» 
to  prevent  mistakes,  or  add  some  partien<» 
htf  use,  or  application  thereof.. 

SCHORL,  in  mineralogy,  a  species  of 
the  Flint  genus^  which  is  divided  by«  Werner 
into  two  subspecies,  vtz^-the  common  schorl- 
and  the  tourmaline.  The  common  schorl^ 
»  black.  It  occurs  often  massive  and  &« 
seminated,  seldom  in  rolled  pieces,  and^ 
fteqnently  ctystaHized  The  crystals  are 
mostly  acicuhur ;  fragments,  when  broken^ 
indetermimdHy  angular;  it  very  rarely  pre* 
sents  coarae  and  small  gramed  distinct  con* 
eretion ;  sometimes  ii  occurs  in  very  thin^ 
andbnt  Tardyin  thick  straight  and  prismatic 
distinct  concretions.  It  it  opaque,  and  but 
little  translacent  on  the  edges,  when  il; 
passes  to  the  tourmaline.  It  gives  a  grey 
streak;  b  hard,  and  very  easily  frangible* 
Specific  gravity  firom  3fi9  to  3.21..  It  melts- 
before  the  blow-pipe,  without  addition^  into' 
a^  bhMskish  sbg.^  Melted  with  borax,  it 
fi»ntt»a  greenish  coloured  glass.  It  is  coi»» 
,  posed  of 

Silica «.*.  33.S5 

Aliunma 40.83 

Iron 2©.4i 

Manganese  .•». 5.35 

97.90 
£.086 ^..     2.1Q 
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Bj  Iwatiag  it  esdnbits  positive  electricity  at' 
eoe  endy  and  Degative  at  the  other:  as  it 
coolSy  tbese  dectricities  are  reversed.  It 
occurs  m  primttive  rodcs,  chiefly  in  qnarti 
and  granite;  with  the  ibrmer,  it  constitutes 
a  peenfiar  numntaia  rbck.  It  is  fbnnd  on 
many  parts 'olT  tiie  Continent,  and  in  Scot- 
land. •  It  differs  fit>ni  toarmaline  in  cqloor, 
degree  of  lustre,  fVactnre,  trsiMparency, 
and  distinct  concretions  \  also  in  geonostic 
aitnatioD ;  tourmaKne  occun  almost  always 
iaibedded,  and  in  single  crystals ;  but  schorl 
*  aggregated,  and  occurs  in  beds. 

ToomuiKne^  called  also  electricus  tunna- 
lin,  is  of  a  green  or  bro#n  colonr,  passing 
into  others  even  to  the  indigo  bine.  The 
cokmrs  are  mostly  dark.  It  occnrs  very 
seldom  massive,  oflener  in  colled  pieces, 
bat  most  frequently  crys^llized.  The  crys- 
tab  are  generally  three- sided  prisms;  they 
are  usnally  imbedded ;  the  internal  lustre  is 
splendent  and  vitreous.  It  is  hard  and 
casfly  frangible.  Specific  gravity  from  5.08 
t»  3.36.  Before  the  blow-pipe  it  melts 
into  a  greyish-white  Tesicnlair  enameL  It 
wm  fmmd  m  Ceylon  and  the  Brazils  in  the 
16th  ceotnry ;  and  since  that  in  Madagascar 
and  Ava,  in  many  parts  of  the  European 
eontinent,  and  in  Scotland.  Two  sped- 
meiis.i]ave  been  analysed  ,by  Bergman  and 
VaaqneKn,  the  former  vras  brought  from 
O^ioa,  the  latter  from  Brazil. 

Toarmaline  of  Oylon.   Of  BrazU. 

Sifica. 37.0  40.0 

Ahunina. 39.0  390) 

Ximc 15.0  3.84 

Ozideof  iron 9.0  12.50 

manganese...'. tJOO 

100.8  97.34 
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Toormaliae  ,has  been  long^  celebrated  for 
Hn  electrical  effects,  which  are  e^diibited 
bj  friction,  and  also  by  heating;  but  if  it  is 
made  very  hot,  as  beyond  eoo^  of  Fahren- 
liest,  it  is  deprived  of  its  electrical  proper- 
tiea.  The  mote  transparent  the  tourma- 
fine  the  stronger  its  electrical  properties. 
tt  ia  sometimes  cut  and  pohshed,  and  worn 
as  m  jewel ;  but  on  account  of  its  want  of 
tnosparency  it  is  not  very  highly  esteemed. 
The  green  coloured  tonnnaline  has  been 
described  as  the  emerald ;  the  blue,  as  the 
sapphire ;  and  the  crimson-red  variety  first 
fbofid  m  Siberia,  and  since  in  Ava  and  Cey- 
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Ion,  has  been  called  the  daunts  siberi(e> 
and  rubellite.  Mr.  OreviUe  is  in  possession 
of  the  most  magnificent  specimen  of  the 
red  variety,  it  is  valued  on  account  of  its 
beanty  and  rarity  at  1000/. 

SCHOTIA,  in  botany,  so  named  from 
Richard  Yander  Schof ,  a  genus  of  the  De- 
candria  Monogynia  cHiss  and  order.  Natu- 
ral order  of  Lomentacese.  >  Legumtnosft, 
Jnssieu.  Essential  character:  calyx  five- 
cleft  ;  petals  five,  inserted  into  the  calyx, 
cldsed  by  the  sides  lying  over  each  other ; 
legnme  pedicetted.  There  is  but  one  spe- 
"^es,  viz,  S.  speciosa,  lentiscus-lcaved  scbo- 
tia.  It  b  a  native  oif  Senegal  and  the  Cape 
of  Good  Hope. 

SCHRADERA,  in  botany,  so  named  in 
honour  of  Henr.  Adolph.  Scbrader,  a  genns 
of  the  Hexandria  Monogyhia  class  and  or- 
der. Essential  character ;/  calyx  a  snperior 
rim,  quite  enture;  corolla  five  or  six-cleft; 
stigmas  two;  berry  onecelledi  panyrseeded. 
There  are  two  species,  ess.  S.  capitata  and 
S.  cephalotes. 

SCHREBERA,  in  botany,  a  genus  of  the 
Diandria  Monogynia  class  and  order.  £s- 
sential  character:  calyx  two>lipped;  co< 
roUa  firom  five  to  seven-deft ;  capsule  pear« 
shaped|  two-celled,  two-valved ;  seeds  from 
eight  to  ten,  membranaceous  winged.  There 
is  but  one  species,  viz,  S.  swietenioides. 

SCHWALBEA,  in  botany,  so  named  hi 
honour  of  Schwalbe,  a  physician,  a  genus  of 
the  Didynamia  Angtospermia  class  and  or- 
der. Natural  order  of  Personaix.  Schro- 
phufauiflp,  Jnssieu.  Essential  character:  ca- 
lyx four-cleft,  tlie  upper  lobe  very  small ; 
^e  lowest  very  large  and  emargiuate.  There 
is  but  one  species,  viz.  S.  Americana. 

SCHWENKFELDIA,  in  botany,  so 
named  hi  memory  of  Caspar  l^chenckfelt, 
a  Silesian  physician,  a  genus  of  the  Pentau'* 
dria  Monogynia  chiss  and  t>rder«  Natural 
order  of  RubiacesB.  Essential  character : 
involucre  four-leaved ;  corolla  fimnel-form } 
stigmas  five ;  berry  five-celled,  many-seeded. 
There  are  three  species. 

SCHWENRIA,  in  botany^  so  named 
from  Martin  Welhelm  Schwencke,  professor 
of  botany  at  the  Hague^  a  genus  of  the  Di- 
andria Monogynia  class  and  order.  Natur^ 
order  of  Lnridae.  Scrophularise,  Jiu^sieu. 
Essential  character :  corolla  almost  equal, 
with  the  throat  plaited  and  glandular ;  sta- 
mens three,  barren;  capsule  tworcelled, 
many-seeded.  There'  is  only  one  species, 
viz,  H,  Americana,  Guinea  Schwenkta. 

SCI^NA,  in  natural  history,  a  genus  of 
D  2 
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fishei  of  the  oi^er  Thdracici.  Gefieric 
cbaracter:  bead  cOYered  with  sc^es;  gill- 
membrane  generaUy  with  about  six  raya ; 
two  dorsal  fins  placed  in  a  furrow,  into 
>vbich  tbey  are  often  withdrawn.  There 
are  twenty  nine  itpecies,  the  principal  of 
w|iich  is  the  S.  cirrosa  or  bearded-sciaena, 
which  inhabits  th^  European  and  American 
seas,  and  is  from  one  to  two  feet  in  length. 
It  was  known  to  the  ancients  and  esteemed . 
by  them  for  the  table.  It  is  of  a  pale  yellow 
colour,  striped  longitudinally  with  dn^ky- 
blue.  Its  tail  is  slightly  hinated,  and  it 
has  under  its  ch\^  a  short  fleshy  beard. 

SCIAGRAPHY^  the  profile  or  Tertical 
^  section  of  unbuilding  used  to  show  the  inside 
of  it.  The  wtae  term  is  nsed  in  astronomy 
for  the  art  of  findhag  the  hour  of  the  day,  or 
bight,  by  the  shadow  of  the  sun,  moon^ 
stars,  &c, 

SCIENCE^  in  philosophy^  denotes  any 
doctrine  deduced  from  self  evident  and  cer- 
tam  principles,  by  a  regular  demonstration. 
Sciences  may  be  properly  divided  as  fol- 
lows :  1.  The  knowledge  of  things,  their 
'  constitutions^  properties,  and  operations ; 
this,  in  a  Utile  more  enlarged  sense  of  the 
word,  may  be  called  ^x/atxq,  or  natural  phi- 
losophy ;  the  end  of  which  is  speculative 
truth.  S.  The  skill  of  rightly  applying 
these  powers,  v^xli%*i ;  the  most  consi- 
derable under  this  head  is  ethics,  whidi  is 
Hie  seeking  out  those  rules  and  measures  of 
human  actions  that  lead  to  'happineto,  and 
the  means  to  practise  them ;  and  the  next 
is  mechanics,  or  the  application  of  the 
/  powers  of  natural  agents  to  tlie  Uses  of  life. 
See  Philosophy,  mofti2.  3.  The  doctrine 
of  signs,  crifjt.twTtw  i  the  most  usual  of  which 
.being  words,  it  is  aptly  enough  termed 
togic    See  Logic.  .    . 

Tlib,  says  Mr.  Locke,  seems  to  be  the 
most  general,  as  well  as  natural,  division 
of  the  objects  of  our  understanding.  For 
a  man  can  employ  his  tlioiiglits  about 
nothing  but  eitlier  Uie  conteropbtion  of 
things  themselves  for  the  discovery  of  truth ; 
or  about  the  thinga  in  hia  own  power,  which 
are  his  actions,  for  the  attainment  of  his  own 
ends  -f  or  the  signs  tlie  mind  makes  use  of, 
both  in  the  one  and  the  other,  and  the 
right  ordering  of  them  for  its  clearer  under- 
standing. All  wliich  three,  viz,  tilings,  as 
they  are  in  themselves  knowable  ;  action?, 
as  they  depend  on  us  ii^  order  to  happiness ; 
and  the  ri^t  use  of  signs,  in  order  to  know- 
ledge, being  Mo  ctfh  different,  they  seem 
to  be  the  three  great  provinces  of  the  intel- 


SCI 

leetnal  world,  wholly  separate  and  distiocf 
one  from  another. 

SCnXA,  in  botany,  sqwUy  a  genus  of  the 
Hexandria  Monogynia  class  and  order.  Na- 
tural order  of  Coronaris.  Aspboddi,  Jus- 
sieii.  Essential  character  :  corolla  stz^- 
tailed,  spreading^  deciduous ;  filaments  fili- 
form. There  are  twenty-two  species.  The 
most  remarkable  is  S.maritima  or  sea  onioiiy 
whose  roots  are  used  in  medicine.  Of  tlfi» 
there  are  two  sorts,  one  widi  a  red,  and  the 
other  with  a  white  foot :  which  are  snp-^ 
posed  to  be  accidental  tarieties,  but  the 
white  are  generally  preferred  for  medidDal 
use.  The  roots  are  large,  somewhat  oval- 
shaped,^  composed  of  many  coats  lying  over 
each  other  like  onions ;  and  at  the  bottom 
eome  out  several  fibres.  Prom  the  middle 
of  the  root  rise  several  shming  leaves,  which 
continue  green  all  the  winter,  and  decay  ia 
the  spring.  Then  the  flower-stalk  comes 
out,  wliich  rises  two  feet  high;  and  is  naked 
half-way,  terminating  m  a  pyramidal  thyrse 
'  of  flowers,  wliich  are  white,feomposed  of  six 
petals,  and  spread  open  like  the  points  of  a 
star.  This  grows  imtttrally  on  the  sea- 
shores, and  in  the  ditches  where  the  salt 
water  naturally  flows  with  the  tide,  un  most 
of  the  vrarm  parts  of  Eurepe,  so  cannot  b^ 
propagated  in  gardens ;  the  firost  in  winter 
always  destroying  the  roots  j  and  for  want  of 
salt  water  they  do  not  thrive  in  sunmDer.  The 
root  is  very  nauseous  to  the  taste,  intensely 
bitter,  and  so  acrimoi\jous  that  it  nloeraties 
the  skin  if  much  handled. 

SCIOPTIC,  or  ScioPTRic  laU,  a  sphere^ 
or  globe  of  wood,  vrith  a  circuhqr  hole  or  per- 
foration, wherein  a  lens  is  placed.  It  is  so 
fitted  that,  like  the  eye  of  an  animal,  it  may 
be  turned  round  every  way,  to  be  used 
ki  makmg  experiments  ef  the  darkened 
room. 

SCIRPUS,  in  botany,  ehh  msft,  a  genus 
of  the  Triandria  Monogynia  chus  and  or- 
der. Natural  order  of  CaUmariae.  Cy- 
peroidese,  Jussieu.  Essential  character  : 
glumes  cbafly,  imbricate  every  way :  co- 
rolU  none  -,  .seed  one,  beardless.  There  are 
sixty-nine  species. 

SCIRE/eoas,  is  a  judicial  writ,  and  pro-' 
perly  lies  after  a  year  and  a  day  aher  jndg* 
ment  given ;  whereby  the  sheriff  is  coai« 
manded  to  summon  or  give  notice  to  the  de- 
fendant, that  he  appear  and  show  cause 
why  the  plaintiff  should  not  have  execution. 
A  scire  ^cias,  is  deemed  a  judicial  writ^ 
and  founded  on  some  matter  of  record,,  aa 
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JftdsMenty  recogonuices,  aii4  I«tten  pa- 
tent, on  wfaieh  it  Iks  to.  enforce  the  execti- 
tion  of  them,  or  to  vacate  or  set  them 
aade ;  and  if  exooation  is  not  taken  out 
within  «  year,  it  is  necessary  td  revive  the 
Jndgnient  by  scire  Au:ias.  But  if  execution 
^m  isaned.  within  that  time,  a  further  writ  of 
.execntaonmay  be  had  without  a  scire  facias. 
TUs  writis so  fiu'in  nature  of  an  original, 
that  the  defendant  may  plead  to  it,  and  it  is 
jn  that  respect  considered  as  an  action. 
Wherefore  a  release  of  all  actions,  or  a  re- 
I  of  all  execntions,  is  a  good  bar  to  a 


SCIRRHUS,  in  surgery  and  medicine,  a 
hud  tpmoor  of  any  part  of  the  body,  void 
of  pain,  arising  from  the  inspissation  and 
imfairation  of  the  fluids  contaioed  in  a  gland, 
though  it  may  appear  in  any  other  part,  es- 
pecially in  the  fkt,  being  one  of  the  ways 
wheiein  an  inflammation  terminates.  See 
Surgery. 

SCITAMINEJE,  in  botany,  tlic  name  of 
Hie  eighth  order  in  Lionseus's  Fragments  of 
a  Natural  Method,  consisting  of  beautiftil 
exotic  plants,  some  of  which,  as  the  banana, 
fbraish  exquisite  frnits,  and  othen  have  a 
fine  aromatic  scent ;  among  these  are  the 
amomnm  or  ginger;  the  canna,  Indian 
flowering  reed  f  and  mnsa,  the  banana,  or 
j>|iMtain  tree.  Tbe  ptonts  of  this  order  are 
all  nattvea  of  very  %rarm  countries ;  they 
grow  to  great  heights,  bat  they  are  only  pe- 
iiiiial  at  flie  rooti.  Some  of  these  plants 
are  cultivated  in  high  perfection  at  the  bo- 
tasacal  garden  at  Liverpool. 

SCIURIS,  in  botany,  a  genus  of  the 
MoDOgynia  chus  and  order.    £s- 
character :    corolla  oneqnal,  with 
opper  lip  trifid,  the  lower  bifid  and 
stamina  fi'vty  bat  three  barren, 
t  five,  united,  one  <!elled,  one  deeded. 
Tbere  is  on^  one  species,  viz.  S.  aromatica, 
Ibimd  in  the  vrood  of  Oniana. 

SCIURUS,  the  $^mrrHy  in  natural  his- 
tioryy  a  genns  of  Mammalia,  of  the  order 
^fartB.  Generic  character:  two  fore-ieeth 
SB  the  npperjaw  wedge-fprmed,  in  the 
l9wrer  sharp ;  five  grinders  in  each  side  of 
the  npper-jew,  and  four  in  each  in  the 
r;  daviefesin  the  skeleton;  tail  spread- 
towards  each  side;  long  wtdsken^ 
( live  principally  on  seeds  and 
llmts.  They  are  extremely  active  and  nivk- 
Me»  dimhhig  trees  with  great  rapidity,  and  ^ 
■bosmdiiig  from  one  to  another  wifli  g  spring 
tni^  astonishing.  Some  are  suppfied  witli 
vm  ■ihnnre^  wUck  enable  them  to  extend 
tbm  kap  into  jooiethBgapprQxnnating  to  a 
Some  are  sabterraneous,  and 
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others  bnild  in  trees.    They  are  sprightly* 
elegant,  and  interestuig. 

S.  roaximus,  or  the  great  squirrel,  is  Che 
largest  known  species,  being  equal  in  siae 
to  a  cat  It  is  found  in  the  East  Indies, 
where  it  pierces  the  cocoa  for  the  sake  of 
the  liquor,  to  which  it  is  extremely  attach* 
ed.    It  is  easily  tamed. 

S.  ynlgaris,  or  4he  common  sqnirrei, 
abounds  almost  ttiroughout  EoropOf  and  in 
the  temperate  cKniates  of  Asia,  its  leagtk 
is  about  seven  inches  to  the  tail,  vrMch  mea- 
sures about  eight  Daring  the  summer's 
day,  it  generally  remains  in  its  nest,  ap- 
pearing to  be  annoyed  by  the  heat ;  hot  at 
night  it  is  full  of  alertness  and  vivacity,  and  ' 
devoted  to  exconion  and  repast.  It  con- 
strncts  its  nest  generally  in  I  be  fork  of  two 
branches  of  trees,  and  with  particuhir  pre- 
caution, with  respect  to  dryness,  vrarmth, 
and  cleanUness.  The  young  are  produced 
sometimes  about  tlie  beginning  of  summer^ 
in  general,  about  the  middle  of  it,  and  are 
tliree  or  four  in  number.  Its  food  consists 
of  various  nuts  and  firuits,  of  which  it  stores 
considerable  quantities  for  iu  winter  con- 
sumption ;  it  is  fond  also  of  certain  species 
of.fiingi.  In  jconfinemeot  it  will  take  a  vast 
.variety  of  vegetable  substances ;  but  ap- 
pears to  prefer  sugar  to  every  other  pourislh 
ment   See  Mammalia,  Phite  XVIII.  fig.  i. 

S.  cinereus,  or  the  grey  squirrel,  is  pecu- 
liar to  North  America,  and  is  about  the 
size  of  a  half  grown  rabbit  It  resembles 
the  former  in  its  shape  and  mapners.  These 
animals  have  occasionally  committed  ex- 
treme ravages  in  some  of  the  statea  of 
North  America,  in  the  cultivated  lands; 
and  to  reduce  their  numbers,  the  lagisla- 
tuse  proclaimed  a  reward  fi^r  their  destmc* 
tion.  lo  the  year  1750,  a  smn  of  no  less 
than  eight  thojisand  pounds  was  distributed 
m  premiums^  to  persons  who  bad  been  €n* 
gaged,  in  kiOing  them,  a^d  who  most  have 
destroyed  between  six  and  seven  hundred 
thousand.  It  is  not  easily  destroyed  by 
the  gun,  on  account  of  the  perpetual  versa- 
tility of  its  movements,  and  some  of  the  best 
marksmen  are  often  baffled  by  this  extreme 
agility.  It  is  easily  familiarized,  and  ap- 
pears susceptible  of  affection  and  gratitude 
to  its  benefiustoTB. 

The  S.  variegatns,  or  varied  sqnirrei,  is 
neariy  twice  the  size  of  the  last,  and  difi^rs 
also  in  habits,  as  it  resides  in  holea  under 
Hbe  roots  nf  trees,  where  it  produces  its 
young,  and,  like  the  ffi%  of  the  genus,  accu- 
mulates its  9torf9ir  It  is  a  native  of  Mexico. 

S.  stfiatusy  gr  the  striped  s^iiir^el,.  is  met 
with  in  the  north  of  Asm  and*  America,  is 
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arttterrancttUB  in  its  habitetion,  like  the  lift^ 
iind  18  also  addicted  to  hoardiagyibr  wint^ir, 
nutB  ai?d  gnuD.  It  is  distinguislied,  bow- 
ever,  firom  every  other  species,  by  bein^^ 
pnmWed  with  ba^  or  pouches  attached  to 
its  cheeks,  in  which,  for  the  conveqienee  of 
carriage,  it  can  deposit  largos  quantities  of 
food,  to  take  home' with  it  after  having 
swaUowed  a  liill  meid.  These  squirrels 
abound  in  Siberia,  amidst  the  woods  of  ma- 
ple and  lir,  at  the  roots  of  which  they  make 
their  borrows.  They  never  mount  trees, 
but  when  they  have  no  otlier  means  of  escape 
from  an  enemy,  yet  then  they  climb  then 
with  great  celerity.  They  are  very  discri* 
anioating  in  their  selection  of  food,  and 
have  been  seen  frequently  to  exchange  car- 
goes contained  in  their  poncfaes,  for  a  spe* 
des  of  food  which  they  casually  and  unex- 
pectedly met  with,  and  which  tiiey  happen- 
^  to  prefer  to  the  fonriher.  They  retain 
in  captivity  much  of  thehr  native  wildness, 
and  appear  to  evince  no  feelings  of  regi^tl 
to  their  protectors. 

S.  volans,  or  the  common  flying  squirrel, 
is  the  only  one  of  that  description  in  Eu- 
rope, and  V  found  there  only  in  the  coldest 
^mates.  In  the  north  of  Asfai  it  occnrs 
inore  fVeqoently.  Its  colour  above  is  a  white 
grey,  and  beneath  a  perfoct  while.  It  is 
about  she  inche$  in  length  to  th&tiRI.  It 
r^des  generally  in  hollow  trees  near  the 
top,  is  solitary  in  its  habits,  assocteting  even 
in  pv&n  tonly  in  the  spring.  It  feeds  princi- 
pally oh  tlie  catkins  of  the  bircb,  and  in 
winter  secludes  itself  in  its  nest,  occasion- 
ally quitting  it  in  fine  weattier.  3y  means 
.  of  an  expansile  forry  membrane  reaching 
^itmi  the  fore  feet  to  the  hind  ones,  these 
animab  are  enabled  to  sprhig  or  fly  to  the 
distance  of  thirty  or  foity  yards.  Oimbing 
nearly  to  the  fop  of  one  tree,  it  directs  iU 
m«pveme%ts  always  'downwards,  and  by 
spreading  this  membrane  as  widely  as  pos- 
i4ble,  with  its  fore  feet  extremely  distant 
firom  each  otlier,  presents  such  a  snrfiice  to 
the  air  bcfneath  as  gives  it  considerable 
boo3rancy,  and  converts  its  elastic  bounds 
into  a  species  of  flight. '  The  membrane  is 
lUso'  highly  serviceable  in  cherishing  the 
young  ones,  whidi  are  produced  nMally-in 
May,  and  about  three  at  a  bfrth.  See  Mam- 
malia, Plate  XVIII.  fig.  4. 

$.  petaunsta,'  or  the  sailuig  squirrel,  is  an 
inhabitant  of  Jai^a  and  the  Indian  inlands, 
and  can  sprmg  to  an  immense  distance  from 
tree  to  tree,  by  mean^'of  a  membrane  simi-' 
lar  to  that  o(  the  preceding,  which  is  ex- 
tranet^ thhi  in  the  middle,  and  tidcker  to* 
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ward9  the  extremities.  This  is  the  lai^gest 
of  all  the  flymg  squirrels,  and  is  eighteen 
inches  long,  exchisiveJy  of  the  tail.  For 
pke  Barbery  squirrel  and  the  bbu;k  squirrel 
see  Manunaiia,  Plate  XVIII.  fig.  3.  and  3. 

8CLERANTHUS,  in  botany,  huwd^tt 
genus  of  the  Decandria  Digynia  cbos  and 
order.  Natural  order  of  Gaiy>^>hinei  Por- 
tufaioesB,  Jussieo.  Essential  charaeter :  ca- 
lyx one-leafod,  inferior ;  corolla  none  ;  seeds 
two  inclosed  hi  the  calyx.  There  aro  three 
species. 

8CLERIA,  in  botany,  a  genus  of  the 
Monoecia  Triandria  class  and  order.  Es- 
sential  character  :  male,  calyx  glume  firom 
two  to  six-valved,  many-flowered,  awnless : 
fomale,  calyx  from  two  to  six-valved,  one- 
flowered,  awnless;  stigmas  one  to  three; 
seed  nut  spbglobnlar,  somewhat  honey, 
coloured.    There  are  nine  species. 

SCLEROCARPUS,  in  botany,  a  geniis 
of  the  Syngenesia  Polygamia  Fnistranea 
class  and  order.  Natural  order  of  Dis- 
coide^e*  Corymhiferse,  Jussieu.  Essential 
character :  calyx  six-leaved,  tliree  exterior 
larger,  like  tlie  leaves,  three  interior 
smaller,  like  scales,  alternate ;  pappus  none  ; 
receptacle  cliafly.  There  is  only  one  s|>e- 
cies,  viz.  S.  Africanus,  a  native  of  the  Cape 
pf  Good  Hope. 

SCLEROTICA,  in  anatomy,  one  of  the 
tunics,  or  coats  of  the  eye ;  it  is  hard, 
ppaqoe,  and  extended  from  the  cornea  to 
|he  optic  nerve  -,  its  forepart  is  transparent, 
and  called  the  cornea. 

SCOLEX,  in  natural  histonr,  a  genos  of 
the  Vermel  Intestine  class  a^d  order: 
i>ody  gelatinoui,  variously  shaped,  broadiah 
on  the  fore-part  and  pointed  behind ;  some- 
times linear  and  loqg,  sometMnes  wrinkled 
and  short,  round,  flexnoos,  or  depressed ; 
head  protiusiteand  retractile.  Two  species 
only  are  mentioned,  vix,  the  pleuronectidis 
and  lophii ;  the  fornier  b  found  in  the  intes- 
tinal mncus  of  the  tnrbo^  9ole,  pbu^e, 
riiiiard,  and  the  lump  fish,  seldom  visible 
the  naked  eye.  The  jother,  as  its  name 
denotes^  is  discovered  in  the  intestiiud 
'macos  ^of  the  lophius  piscatorius :  the 
body  is  nunnte,  a^  hardly  visible  to  the 
naked  eye. 

SCOLIA,  in  natural  hntory,  a  genns  of 
iHlMcts  of  the  order  Qymenoptera :  month 
"^h  a  curved  sharp  mandible,  crenate 
within;  jaw  compressed,  projecjthig,  entire 
and  homy ;  tongue  kfle^ed,  trifid,  very 
short ;  lip  projecting,  jnemlM«naoedn»  at  tin 
tip  and  entire  -,  firar  foelen  eqmd  and  fitt- 
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4bB,  ia  the  middle  «f  ^  lip ;  asteiiiiae 
tUck,  fiifiinii,  1k»firBt  joint  longer.  There 
tfe  nbofit  -fweoCy  qiecics. 

SCOLOPAX,  the  cicrlet?,  in  natvral  his- 
<oty,  a  gcmtB  of -birds  of  the  order  GrsUs. 
<j«»erie  dnmcter :  /the  Mil  long  and  incur* 
-vnted ;  fecc  covered  with  Others ;  nostrils 
•fincar  nnd  longifndinaly  near  the  base.^ 
tengae  short  and  sharp^pointed  ;  toes  eon* 
«ected  by  a  membrane  to  the  first  point* 
There  are  filly  species,  of  which  the  follow- 
mg  «e  the  chief:  S.  arqnata,  or  the  com* 
nmi  carlew,  is  generally  about  two  feet 
loos,  and  is  «e  ibe  met  inth  hi  England 
Ihroi^gboat  the  year,  either  on  the  coasts  or 
Jiear  the  moontains.  Slags  and  worms, 
;»hich  its  bill  extracts  from  the  ground  in 
4he  BKHning  a|id  the  evening,  constttute  its 
■bad  tnbaiiteBec ;  and  when  on  the  shores 
«f  the  aea  it  feeds  on  marine  animals.  These 
birds  are  often  observed  io  fairge  flocks, 
and  are  nsed  by  many  for  ibfid.  Those 
killed  on  the  coasts,  however,  are  rank  and 


S.  icBStic^la,  or  tlie  woodcock.  These 
liifds  are  abont  fonrteen  inches  in  length. 
Tbey  are  migratory  in  this  comitry,  jmd 
ji^posed  to  proceed  from  Sweden.  Tbey 
arrive  about  the  beginning  of  October,  but 
fcjtTe  aever  been  observed  on  their  first 
reaching  land,  and  are  supposed  al^wayi  to 
effect  this  by  night  or  in  mbty  weather. 
liFlien'  firrt  seen  itliey  are  extremely  weak 
and  exhausted,  and  liave  sometimes  scarcely 
.retained  strength  enough  to  fly  to  a  very 
«iiott  distance,  hav'mg  been  destroyed  in 
■Munfcers  by  a  stick  only.  Before  the 
rigocirs  of  winter  set  in,  they  reside  m 
aaoory  aDd  mountainous  districts;  but  in  the 
eactrcme  cold  they  change  their  liaonto  for 
aoeli  as  are  lower  and  warmer,  and  frequent 
particularly  warm  sprhigs  in  glens  and  dells, 
covered  with  flheltering  trees  and  bresh- 
■rood.  They  occasionally  b|eed  in  this 
coontry,  some  few  instances  of  this  having 
been  onquestionably  authenticated ;  but» 
arith  mch  very  extraordmary  exceptions, 
arooclcocks  collect  together  abont  the  midr 
^Be  of  March  to  return  |o  their  native  conn- 
try.  They  are  often,  howeyer,  like  other 
woyagers  detamed  by  unfavourable  winds, 
ami  in  s^ch  drcumstances  sportsmen  find 
theaa  io  considerable  nomben,  and  destroy 
them  vith  pnmercifnl  eagerness.  Tlie 
woodcock  is  mere  repoarkable  for  stupidity 
tfaan  intdttgenee,  and  is  easily  taken  m 
trxpM  and  spryngei,  which  are  pla^d  for  it 
fiear  tepid  springs,  in  fiass^ges  artificially 
MMgagcd,  as  thif  bird  pever  uttcmpts  to 


overcome  obstacles  in  Its  way,  even  by 
leaping  only  off  a  small  stone.  It  is,  from  this 
indolenttendency,  decoyed  into  the  directtoa 
^rfaich,  however  smooth  and  pleasant  at 
first,  terminates  in  min.  Its  flesh  is  highly 
vahied,  but  is  considered  as  affording  its 
fiiU  reli^,  only  when  the  bird  is  dressed 
entkely  undrawn,  in  which  state  with  more 
/eplcmism  than  delicacy,  it  is  generally 
-eaten.    See  Aves,  Plate  XIII.  fig.  5. 

S.  gallinago,  or  the  snipe,  weighs  aboat 
lour  -ounces,  is  about  twelve  tnchee  long, 
and  to  be  found  in  nearly  every  'country  of 
the  vl^rld.  Its  food  consists  of  worms  and 
huectB,  whikh  it  seeks  near  smaH  streamlets' 
and  in  ifeneral  in  wet  grounds.  It  ^^ 
also  slugs.  It  is  a  bird  of  extreme  caution 
and  vigilance,  and  the  sight  of  the  sportsman 
or  the  dog  impels  it  to  immediate  conceal- 
ment amidst  the  dry  herbage  of  iti  haunts* 
from  which  the  resemblance  of  colour 
renders  it  almost  impossible  to  discriminate 
it.  On  the  approach  of  thk  ene^  it  burst! 
firom  its  shelter  with  such  nacemmon  va- 
riety of  direction  and  velocity  of  motion,  at 
lenders  its  destruction  by  the  gun  one  of 
the  greatest  atcbievcmeuts  of  the  sports- 
man's  art.  Snipes  are  sometimes  approached 
nearly,  by  the  accurate  imitation  of  tl^eir 
sounds  and  sliot  upcm  tlie  ground,  and  they 
are  often  taken  by  suares,  like  the  wood- 
cock. The  flavour  and  the  preparation  of 
them  are  also  shnihMr.  They  are  in  this  coun^ 
try  migratory,  but  ceses  have  ooeurred  of 
tlieir  breeding  in  it. 

S.  9PgocephaUi8,  or  the  eommon  godwit. 
Is  of  the  weight  of  twelve  ounces,  and  ranks 
in  the  highest  order  of  delicacies.  It  is 
found  in  almost  every  country,  and  in  the 
^Qoarsliy  grounds  of  lineolnsbire  and  Cam* 
bridgeshire  is  particoUrly  abundant,  feeding 
on  insects  andsmaH  worms,  but  approaches 
the  sea  shore  on  the  advance  of  the  rigoun 
of  winter.  These  burds,.in  several  parts  of 
the  country,  are  caught  m  oetSy  into  which 
they  are  deluded  by  representations  of 
birds  of  their  own  species,  made  of  wood 
^d  pamted  with  some  correctness  of  re« 
semblance.  Af^r  they  are  taken  they  are 
by  some  fattened  for  siile  with  great  fiicility 
and  success. 

S.  calidris,  or  redshank,  is  not  uncom^ 
mon  in  this  island,  and  particukurly  towards 
the  south.  It  breeds  |i|  tbe  marshes,  and 
is  remarkable  for  flying  in  a  direction,  com- 
pletely irregular  round  its  nest,  by  which  ^ 
is  very  fi^equently  discovered.  Its  length 
is  twelve  inches.  For  the  redshank  see 
ATeS|PhiteXUI.fig.6< 


Digitized  by 


Google 


SCO 

SCOLOPENDRA,  in  nalnrat  histoiy^ 
eadipede^  a  genoi  of  iiMecti  of  tha  order 
Aptera»  AnteniUB  aetaceoius  two  fi^olarik 
filiform,  UDited  between  the  jaim;  Up 
toothed  and  cleft;  body  long,  depr!E«ped« 
consistlog;  of  mmieroas  tran^erse  ^egyneDts : 
legs  nnmeroiis,  as  many  on  each  side  as 
there  are  segments  of  the  body^.  There  are 
thirteen  species,  fonnd  in  almost  a)l  parts  of 
the  world ;  they  live  in  decayed  wood,  or 
under  stones,  and  some  of  them  in  flresh 
and  salt  water:  they  prey  op  other  insectf* 
tThe  bilker  species  are  found  only  in  the 
hotter  regions  of  the  globes  they  are  uh 
seels  of  a  terrific  appearance,  and  possesf 
the  power  of  infiicjUng  severe  pain  fmd  in? 
flammation  by  their  bite. 

8.,  monitans  is  a  native  of  Asi^  Afiica» 
and  South  America.  It  is  eight  or  ten 
inclies  long,  of  a  yellowish  browp  ;  the  bead 
is  armed  on  each  side  wit|i  a  very  large 
curved  lang,  of  a  strong  or  homy  nature ; 
th^e  tangs  are  furnished  on  the  inside,  near 
the  tip,  wUh  an  oblpng  sMt,  through  which^ 
,during  the^  act  of  wounding,  an  acrimopons 
or  poisonous  fiuid,  is  discharged :  the  eyes 
are  numerou?  on  each  side  the  head,  and 
are  placed  in  a  small  oval  gronpe ;  it  ha^ 
twepty  legs  on  each  side  the  body. 

S.  electrica  has  seventy  legs  on  each  side; 
hs  bQdy  is  linear ;  it  inhabits  many  parts  of 
Europe,  in  decayed  wood^  and  shines  in  the 
dark ;  the  body  is  very  flat  and  tawny,  with 
A  l^lack  line  dowp  the  back.  The  motions 
of  this  insect  are  tortuous  and  ond^latory, 
seldom  contii|oing  long  ii|  the  safiie  direc- 
tion. It  is  possessed  of  a  high  degree  of 
phosphoric  splendor,  which,  however,  seems 
to  be  only  exerted  when  the  animal  is 
pressed  or  suddenly  disturbed,  when  it  dif- 
fuses a  beautiful  light,  so  powerfiil  as  not 
to  be  obliterated  by  that  of  two  candlep  on 
the  same  table.  It  is  very  tem^cious  of 
life,  and  wilt  endure  long  in  the  closest 
confinement  without  food. 

S.  forficata  is  a  very  common  insect  fpund 
frequently  under  stones  and  flower  pots ;  it 
has  a  very  swift  motion,  and  is  furnished 
with  fifteen  leg9  on  each  side ;  it  is  of  a 
chesnut  colour,  and  is  about  an  inch  and  a 
half  long. 

SCOLOPIA,  in  botany,  a  genus  of  the 
Icosandria  Monogynia  class  and  order. 
Eisendal  character:  calyx  inferior,  thre^ 
or  four^parted;  corolla  three  or  four-pe- 
tailed ;  berry  crowned  with  the  style,  one- 
cdled,  SIX  seeded ;  seeds  arilled.  There  is 
only  one  species,  ris.  S.  pusiUa,  a  native  of 
Ceylon,  where  it  is  called  khatp  kurundu, 
or  thorqr  ctimamoB. 
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SCOLOSANTHUS,  in  hotw^u  j 
of  the  Tetrandria  Monogynia  class  and  or- 
der. Natural  order  of.  Loridie.  Rubta- 
C4^,  Jufsieq.  Essential  cbarapt^n:  calyx 
four-cWft;  corolla  tubukn*,  wi|li  a  r^voluta 
border;  drupe  one-seeded.  There  is  but 
one  species,  viz,  S.  versicolor;  tips  small 
shrub  vfta  discovered  in  the  isbind  of  Santa 
Crui,  by  J^yan. 

SCOLYMUS,  in  botany,  goidem^fhigHef 
9  genus  of  the  Syngenesia  Polygamia  j^mk- 
lis  class  ai^d  order.  Natural  order  pf  Coqp^ 
posits  Semiflosculosas.  Ct$horace%  J^ji* 
sieu.  Kssyial  (character :  palyx  imbricate^ 
spiny;  pappus  pone;  receptacle  cbafiy* 
There  are  three  species,  natives  of  the 
South  of  Europe. 

SCOMBER,  the  macknrelf  in  natural 
history,  a  genua  of  fishes  of  ,the  order  Tho- 
racic!. Generic  character :  head  compressed, 
smooUi;  gill  membrane  with  seven  rajra^ 
body  smooth,  oblong ;  lateral  line  carinate 
behind;  small  fins,  generally,  both  above 
and  below,  near  the  tail.  There  are  twenty- 
one  species,  of  which  we  shall  notice  the 
following : 

S.  scomber,  or  the  common  mackareL 
This  is  one  of  the  most  beautifiil  of  fishesi^ 
and  inhabits  bpth  the  European  and  Ame- 
rican seas.  It'  is  said  by  mai^  to  reside  in 
winter  near  the  North  pole,  and  as  the 
spring  advances,  to  uiove  in  immense  shoals 
in  a  southerly  direction,  traversing  a  vast 
space  in  a  short  period,  and  proceeding 
nearly  in  a  similar  line  of  movement  with 
that  attributed  to  the  herring,  from  the 
same  extremities  of  tl^e  north.  Some  of 
the  most  eminent  naturalistS|'hQwever,  have 
entertained  doubts  of  tliese  extensive  voy- 
ages in  both  cases,  and  it  is  imagined  by 
such  that  these  fishes  take  up  their  resi- 
dence during  the  rigour  of  winter,  in  the 
muddy  or  gravelly  bottoms  near  the  coasts 
wh^re  they  abound  so  n^mefously  in  the 
spring.  Shaw  jelates,  that  M.  Plevflle  de 
Peley  saw  the  bottoms  near  the  coasts  o€ 
Hudson's  Bay,  for  a  long  space  together, 
,  bristled  with  the  tails  of  mackarel,  all  their 
other  parts  being  imbedded  in  the  gnvvel 
or  mud.  The  mackarel  is  a  fish  highly  ad- 
mired, both  for  its  beauty  and  excellence, 
and  has  in  every  age  attracted  particular 
notice  and  partiality  fi-om  both  these  cir- 
cnmstances.  The  Romans  prepared  from 
it  a  condiment  or  essence  for  the  table, 
which  was  in  the  highest  estimation.  The 
general  length  of  this  fish  Is  fifteen  mches, 
but  specimens  far  lai|^r  have  been  occasi- 
onally met  with. 

S.  thynnns,  or  the  ttmny,  is  sometime^ 
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tM  l«ct  Yaag,  and  on  the  Scotch  coast  one 
*«»  taken  whidi  weighed  four  hundred  and 
anty  ponndt.  In  the  Indian  oceah  it  i« 
wmd  to  exceed  even  this  enormous  size.  It 
ii  recorded  by  Pliny)  who  was  sufficiently 
attached  to  the  marvelions,  that  the  fleet  of 
Alexander  met  with  no  slight  obstruction 
Iran  a  host  of  tannics,  which  it  required 
cansidcfable  mameovering  to  break  through. 
Tlwae  ^shes  are  not  particolarly  admired 
for  food  in  tins  country,  in  which,  indeed, 
Oey  are  rarely  seen,  approaching  the  Bri- 
tiA  ooaat  only  in  straggling  parties,  or  ra- 
ther aa  solitary  indivSaala.  ^y  the  an- 
eicats,  fisheries  were  established  for  taking 
and  presenring  them  on  the  coasts  of  the 
BfcditerraBean;  in  wliich  sea  they  particu- 
lariy  abovnd,  and  there  are  at  present  on 
Ike  sane  coasts  very  extensive  estahhdi* 
for  this  purpose.  Indeed  to  the 
I  on  those  shores  the  movements 
of  taany  are  vratched  and  expected  with  as 
■HKk  eagerness, aa  those  of  the  herring  or 
BMKkard,  in  the  nordL  The  amaU  fishea 
a»e  genenlfy  carried  fresh  to  market,  and 
the  large  ones  are  cut  up  into  pieces  of  a 
partienlar  aiae,  and  preserved  in  salt  in  bar- 
rels. The  tnnny  is  a  very  vtnacioas  fish, 
and  a  great  persecutor  of  the  common 


iiCONCE,    m    fortification,    a   small 
^eld-^Nit,  built  for  the  defence  of  some 


SCOPARIA,  in  botany,  a  genus  of  the 
T>etnBidria  Monogynia  chtts  and  order. 
Nataral  order  of  PersonataB.  Scropbulari9, 
Jassien.  Essential  character:  calyx  four- 
paarted ;  corolb  four-parted,  wheel-shaped ; 
capsole  OBa>ceUed,  two  valved,  many-seed- 
ed.   There  are  three  species. 

SCOPOUA^  in  botany,  so  named  in  bo- 
iMur  of  Giovanni  Antonio  Scopoli,  profes- 
aor  of  chemistry  and  botai^  at  Pavia,  a  ge- 

i  of  the  Pentandria  Monogynia  chiss  and 
Essential  character:  calyx  five- 
deft  ;  nectary  none ;  stigma  capitate ;  cap- 
anle  berried,  five-celled;  seeds  solitary. 
There  are  two  species,  viz,  S.  acnleata  and 
8.  inermis. 

SCOPUS,  the  umbrt,  in  natural  history, 
a  genus  of  birds  of  the  order  Grallse.  Ge- 
neric diaracter:  bill  long,  thick,  com- 
'pressed,  a  little  hooked;  nostrib  linear, 
obli4|ne ;  feet  four-toed,  cleft  The  only 
apedea,  the  umbretta,  or  tufted  umbre,  is 
about  as  large  as  a  crow,  and  twenty  inches 
in  length ;  its  biU  three  inches  and  a  half, 
^oog;  iu  bod^  of  f  uniform  brown  colour, 
irbeikce  it  denvet  its  name«    It  is  supposed 
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to  be  a  native  of  the  Cape  of  Good  Hope,^ 
but  no  drcnmstances  of  interest  have  been 
detailed  by  travellers  of  its  residence,  Ipi- 
bits,  and  manners. 

SCORP^NA,  in  natural  history,  a  ge- 
nus of  fishes  of  the  order  Thoracici.  Gene* 
ric  character :  the  head  large,  aculeatedy 
cirrhose,  obtuse,  without  soaks  -,  somewhat 
compressed ;  eyes  near  each  other ;  teeth 
in  the  jaws,  palate,  and  throat;  gill  mem- 
brane, seven  rayed ;  body  thick  and  fleshy  j 
dorsal  fin  single,  long,  with  the  rays  of  tha 
fore  part  spinous.  There  are  nine  spedea 
enumerated  by  Gmettn,  and  fourteen  by 
Shaw.  We  shall  notice  only  the  follow- 
ing; 

S*  porctts,  or-  the  porcine  scorpasna,  h 
about  fourteen  inches  long,  and  an  mhabi* 
lant  of  various  parts  of  the  Mediternmean, 
in  considerable  nambers.  It  lies  near  the 
shores  under  the  atones,  apparently  in>  am- 
bush for  its  prey,  which  consists  particuhriy 
of  small  fislies  and  sea  msects. "  It  eats  also 
sea  weeds.  The  rays  of  its  dorsal  fin  ara 
famished  with  strong  spines, .  with  which 
it  often  inflicts  painful,  if  not  dangerous 
wonptds. 

S.  horrida,  is  found  in  the  Indian  seas^ 
and  is  about  thirteen  inches  long.  The 
head  fnd  body,  the  pectoral  and  the  donal 
fins,  are  covered  with  numerous  abrupt  cirri 
or  beards ;  ail  the  fips  are  supplied,  on  tha 
fore  part,  with  strong  rays,  and  tfaoee  of  the 
dorsal  extend  almost  completely  along  the 
back.  In  various  other  parti^lars  of  its 
form  it  is  smgnlarly  uncouth,  and  altogether 
presents  one  of  the  most  rep!ibive  objects 
which  can  meet  the  eye. 

SCORPIO,  in  i)atural  history,  a  genus 
of  insects  of  the  order  Aptera.  Generic 
character :  eight  legs,  besides  two  daspen, 
or  hands,  seated  on  the  forepart  of  the 
head;  ei^t  eyes,  three  phiced on  eachaide 
of  the  thorax,  and  two  on  the  back;  two 
feelers  projecting  cheliform ;  the  hp  is  bifid, 
and  the  tail  long,  jointed,  and  terminated 
by  a  diarp,  crooked  stmg;  on  the  under- 
side, betweeh  the  breast  and  abdomen,  sfte 
two  instruments  resembling  a  comb,  lliera 
are  ten  spedes,.  all  of  whldi  are  armed  with 
a  slightly  pungent  sting ;  and  m  hot  climates 
some  of  them  are  highly  dangenNjM:  they 
prey  upon  worms,  spiders,  flies.  Sec,  and 
even  on  one  another.  S.  afer,  or  great  Afiri- 
can  scorpion,  is  the  largest  and  by  fiu*  the 
most  formidable  of  the  whole  genus :  it  is 
hdd  in  great  dread  by  the  inhabitant!:  its 
poison  is  evacuated  through  two  very  sfnaU 
Mfmg  foraininfy  situated  on  each  side  tha 
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4ip  of  ^  slinj^.  Scorpionf  are  ▼tviparbui 
imecti^  predncing  a  nay  considerable  imbii** 
i)6r  of  young  futonco:  tbese  are  at  fint  ea< 
tirely  white,  bat  acquire  ^tuar  dusky  coIoQr 
in  the  space  of  ^  few  days:  tbey  are  ob- 
iserved  to  cast  their  skin  from  tiaie  to  time, 
in  tbe  agtanner  of  sptders :  the  larva  and  pn- 
pa  are  eiglitfboted,  nimbte,  and  resembling^ 
the  peifeet  insect. 

Sconpion,  9e&rpio,  in  astro^fsmy^  ti^ 
i^gbth  sign  if  Hke  zodi^^  denoted  by  the 
cbaracterTV),.  The  stars  in  the  consleHatio* 
tcorpio,  in  Ptolemy's  catalogue,  are  30 ;  in 
Tydio'^  10;  and  in  Mr.  namsteed^ -49. 

Scoit?iON,  in  the  anelent  art  of  war,  an 
^engine  chiefly  ased  in  the  defence  of  the 
iwaljb  of  ibrtified  places,  by  tlarowing  ar- 
rows, fire-balls,  or  great  stones. 

fiKX>RFIURUS,  hi  botany,  ei$ierfmwr^ 
a  genus  of  theDiadelphia  Decamdria  chss 
and  order.  Katnral  ofder  of  Psf^naceie 
^r  LegnminoesD.  Essential  diaraetery  le* 
game  divided  by  istbnrases,  or  transrerser 
partitions,  reivoliite  cylindrical.  Vhere  ara 
^lir  species,  all  natives  of  the  south  of 
|£arope. 

SCORSONlERA,in  botany^  Hper^s  j;t«m», 
a  fenns  of  the  ^ngencsia  Polygamia  /Eqoa- 
lb  class  and  order.  Natortt  order  of  Com- 
positie  Semi^pscolossft.  Gichoracess,  Jos- 
sien.  EsMntial  character:  calyx  imbricate 
pnth scales,  scariose  it  the  edge;  pappus 
feathered,  sessile;  receptacle  naked.  Then^ 
arenhie4een  spedes. 

SOOT,  a  cnstomary  e^mtribntion  laid 
npon  all  subjects  accordiag  to  their abtlrties. 
"wWver  were  assessed  to  any  contribution, 
though  not  by  equal  portioas,  we^  said  to 
pay  scot  and  lot. 

'  Si^OTLAND.  By  ^  Anne,  c.  8,  ^ 
poion  of  En^aod  and  Scotland  was  edected,' 
fokd  the  twenty-five  artid^  of  ni|ion,  agreed 
to  by  the  paitanents  tof  both  nations,  wers 
icatified  aikt*  eonlfrmed  as  tfnUows:  tii,  tlie 
pnccession  to  the  monarchy  of  Great  Britain 
^hall  be  the  saase  as  was  before  settled  wi^ 
l«gard  to  that  of  England.  The  united 
kingdoms  shall  be  represented*  by  one  par- 
Iteent.  There  shall  be  a  conmnmicatiOQ 
pf  all  rights  and  privileges  between  the 
subjects  of  both  kingdoms,  except  vfhere  it 
is  otherwise  agreed.  When  England  raises 
^,000,000'.  by  land-tax,  Scotland  shmi  raise 
48,00(tf.  The  standard^  of  the  coin,  of 
freights,  and  measure*,  shall  be  reduced  to 
those  of  England  throaghout  the  united 
kingdoms.  The  laws  /elating  to  trade, 
customs,  and  the  excise,' shaU  be  the  same 
in  Scotland  as  in  Ens^and.    Bi^t  all  th0 
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Uwf  of  Scotbmd  shall 
Ibree^  though  alterable  by  the  PariianienC 
of  Great  Britain ;  and,  partieaterly,  lawa 
rel«tuig  to  public  policy  are  alterable  at 
the  discretion  of  Parliament.  Laws  relat- 
ing to  private  right  are  not  to  be  altered, 
bat  for  the  evident  utilily  of  the  people  of 
Scotland.  Sixteen  peers  are  to  be  diosen 
to  represent  the  peerage  of  SeoUand  io 
ParlhUnent,  a»4  forty-fire  nfembeia  to  sit 
in  tbe  Ho^  of  Commons.  The  sixteen 
peers  of  Scotland  shidl  have  ^11  privileges  of 
Parliament,  and  all  p^ers  of  Scotland  s|nl^ 
be  peers  of  (jreat  Britain,  nnkmg  next 
after  these  of  the  same  degree  at  the  time 
of  the  union,  and  shaH  have  all  privileges  of 
peen,  except  sitting  in  the  House  of  Lords^ 
and  voting  on  the  trial  of  a  peer. 

It  was  formeriy  resolved  by  the  House  of 
Lords,  tbat  a  peer  of  Scotland,  daianng  and 
havmg  a  right  to  sit  ia  the  British  House  of 
Peers,  had  no  right  to  TOte  in  the  dectkni 
of  the  sixteen  Scptch  peers ;  and  th<|t  if  any 
of  the  sixteen  Scot^  peers  aro  created 
peers  of  Great  Britain,  tiiey  thereby  cease 
to  sit  as  representatives  of  the  Scotch  peer- 
age, and  new  Scotch  peers  most  be  electe(| 
in  tiieir  room. 

SCOTOGRAPH,  an  instrument  to  en-r 
able  a  person  to  write  in  tbe  dark,  inventcft  .. 
by  Mr.  John  Isaac  Hawkins,  and  induded  ' 
in  a  patent  taken  opt  by  hhn  in  1805  lor 
several  other  mventions  relating  to  the  gra« 
phic  art. 

Plate  Scotograph  explains  tbe  constmcr 
tion  of  this  instrament.  Fig.  1  b  a  plan  of 
it ;  %.  f ,  S,  and  4,  parts ;  and  ^f^.  5,  a  per* 
spective  v\t¥f  of  the  whole  put  together, 
A  B  D  E  is  a  small  box,  covered  vrith  mo- 
rocco leather,  to  be  carried  in  the  pocket : 
Its  Ud,  FQ,  is  made  In  two  pieces,  joined 
together  by  hinges  in  the  middle,  so  as  tot 
turn  back,  as  slio^m  in  fig,  5,  and  is  kept 
shut  by  a  smsAI  spring  catch,  aoj  (Ag.  1) 
i^  a  small  brass  shelf,  fixed  i^bng  one  si<^  of 
the  box,  at  about  one-half  of  its  depth  from 
the  bottom,  it  is  also  seen  in  the  end  sectloQ 
(iig,  4.)  b  d  ef,  is  a  small  pentagraph  made 
of  brass  ^  one  end  of  the  rod,  6,  b  johdted  to 
a  smalt  hinge,  g,  by  which  it^  motion  allowa 
^e  vyhole  pentagraph  to  be  lifted  up ;  the 
other  end  of  tbe  rod,  6,  is  jointed  to  the  nxt 
/,  and  tlie  sniall  handle,  h^  or  pencil,  which 
the  writer  holds  in  hi^  hand  vrhen  in  tise,  ia. 
attached  tq  the  other  end  by  an  universal 
joint,  which  allows  it  to  mo.v^  in  any  direc> 
tion,  to  imitate  as  much  as  possible  the  mo- 
tion of  a  pen :  e  and  d  are  tlie  other  twc^ 
b^rs,  eonipIetin(f  the  pentagraph:  iis  th^ 
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pMt  yriut^  foruA  the  letters;  i$  tmtyved 
mte  ike  btr  ^.-  FG  is  a  piece  of  weod 
^mtd  t0  the  bottom  of  the  boiE,  ivith  a  small 
Pfeee  of  irory  lastened  ii{kmi  the  top  of  it, 
to  sappoit  the  paper  while  i(  is  wnUen  ap« 
oa:  Ibesurfiiee  of  tins  ivofy  is  about  the 
aaasebeiehtas  the  brats  shelf,  «<,  as  is  sees 
iMllhesectaoBfig.4:  H  and  1  ture  two  small 
rollers^  (oae  of  ygUsh  is  shewn  separately  im 
fi&  t)  an  vhieh  the  ffper  is  rolled ;  it  is 
teteaed  to  them  at  both  ends,  by  «^  small 
brass  lever,  k,  (%.  2)  which  shuts  down  in 
a  groove  nmde  in  the  roller.:  when  fbf  pa- 
per is  pat  mider  this  lever,  and  shut  down^ 
k  is  held  last,  and  by  tnniiag  the  roll  is 

apon  it :  ^  m  are  two  small  milled 
f  one  on  each  roU,  to  turn  them:  at 
one  cndsof  the  roll,  I,  a  amaU  rachet  wheel, 
I,  of  six  teeth,  is  fixed ;  it  is  turned  roaod 
1^  a  didL,  Ir,  (fig.  4)  Jomted  to  a  samll  lever, 
|»  which  is  thrown  op  by  a  9pHng,  ^:  a 
(fig.  1)  is  a  pie^  of  Wass  plate  screwed  to 
the  side  of  the  bos :  it  is  shawn  separatdy 
la  figp  5,  and  has  two  branches,  to  recelva 
the  pivofs  of  the  two  rotteis,  H 1 ;  the^e 
aims  are  elastic,  and  press  against  the  ends 
of  the  rollers,  and  ciinses  them  to  tarn  rather 
stiffly,  so  that  they  wiU  not  be  liable  to  be 
aioTed  by  the  elasticity  of  th^  paper  which 
is  rolled  opon  them.  The  peatagraph  is  pf 
the  common  kinds  the  three  points, ^i, 
and  the  end^f  A,  being  all  in  ope  line,  as 
eicpfauned  in  the  article  Pentagraph  :  fhe 
point  i,  which  fimns  the  letter^,  is  a  short 
piece  of  silver  wife,  screwed  i^to  the  bar  d, 
aad  pointed  at  the  end  to  make  this  mark: 
the  paper  is  rubbed  over  vrith  wlating,  or 

and  when  at  any  time  tho  point  is 
I  away,  it  may  be  renewed  by  screa|B|[ 
it  throagfa  the  bar  a  little  further:  the  point 
is  always  made  to  project  so  finr,  that  whea 
tfae  bhint  point  at  the  end  of  the  pencil,  ^ 
leots  upon  the  bias  shelf,  a  a,  the  peata- 
graph will  be  set  a  little  npon  the  strain, 
aB4  by  that  means  press*  upon  the  papef 
villi  a  proper  degree  of  force  to  write 
Ifgibly.  In  os^  the  machine,  the  lid, 
F  G,  >i  to  be  half  shat,  as  shown  in  fig.  5, 
asid  thas  form  a  support  for  the  hand  while 
writing ;  the  pencU,  A,  is  heM  in  the  hand, 
aad  prased  down  to  touch  the  brass  shelf, 
«  a,  and  ased  in  the  same  manner  as  a  com- 
iHMi  pen  or  pencil,  taking  care  H  always 
begin  at  ^  Old  of  the  shelf;  the  side  of 
the  bos,  and  a  small  ledge  upon  theedgeof 
the  shelf,  hmits  the  hei^t  of  the  letters. 
Wlsea  the  peadi  arrives  at  the  end  of  the 
sliel^  it  is  to  be  bron^^  back  again,  and 
pie  and  ^  it  is  to  be  placed  npon  the 
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epd  of  die  lever,  I,  and  forced  down  the 
click,  kf  tbra  takes  into  one  of  the  tee^of 
the  wheel,  #,  and  turns  it  round  one  tooth ; 
th^  pressure  is  then  to  be  removed,  and  the 
sprii^  wh  lifbi  ^  the  levers,  2,  just  the  pro- 
sier height  to  catch  the  next  tooth  of  the 
wl|eel,  as  is  shown  in  fig.  4:  this  open^n 
n^oTes  the  paper  forward  just  the  proper 
space  'to  writ^  another  liite.  On^  of  the 
uses  of  th^  pentagraph  is  to  reduce  the 
writing  to  half  the  sise  that  it  is  made  on 
the  brass  shelf,  whereby  doable  the  numb^ 
of  linei  {^  contained  on  a  slip  of  paper  that 
would  be  if  written  the  full  siae,  and  the 
lines  are  but  half  the  length,  so  that  room  is 
left  at  the  ends  of  the  rollers  for  the  rachet 
wheel  and  milled  nuts.  The  rollers  v^ill 
hold  a  slip  of  thin  paper  twenty  inches  loagj^ 
and  contain  100  lines,  |sach  of  two  inches, 
long:  this, vrill  contain  a  considerable  ipian- 
tity  of  information,  and  when  it  ii  all  writ- 
ten, and  rolled  upon  the  roU,  I,  the  lever, 
^f  (%•  S)  of  the  other  roller  vrill  be  ex- 
posed to  view;  then  the  pentagraph  is  to 
be  lifted  up  opon  its  hinge,  gy  and  the  lever 
raised  np  by  potting  ^e  nail  under  the  end 
of  it:  this  releases  one  end  of  the  paper; 
aad  by  puHil^  it  the  other  roll  will  be  un| 
wound ;  and  when  the  small  lever  of  tl^ 
rc^far  is  taken  up,  the  paper  will  be  quite 
loose:  another  piece  wQl  be  fiiced  with 
equal  ease^  by  first  fixing  it  to  the  roll  H, 
i|nd  rolhng  it  upon  it,  and  then  fiatening  it 
to  the  other.  If  at  any  time  miy  particu- 
lar line  of  the  arriting  is  wanted,  it  will  be 
aaiily  brought  into  view,  by  taming  the 
rollers  by  their  nnts>  I,  m. 

Thi9  instrument  would  be  particularly 
useful  to  persons  who  have  occasion  to  makov 
memorandums  while  on  horseback,  or  tra^ 
veiling  m  a  coach,  as  any  degree  of  pressure 
may  be  given  upon  the  hnm  shelf  while 
writing,  so  as  to  avoid  being  disturbed  by 
the  most  violent  shocks,  virfaich  cannot  \i 
done  upon  common  paper  forfear  of  breidco 
ing  the. pencil  point,  or  of  piercing  the 
paper  by  it  Its  use  to  blmd  people  who 
have  learned  to  vrrite  is  vety  obvious. 

SCRATC^H ,  in  the  language  of  the  salt- 
Workers  of  our  country,  the  name  of  a  caU 
careou^  ^rthy,  or  stoiny  substance,  which 
separates  from  sea-water  in  boifog  it  for 
salt.  This  foran  a  ^ck  cnut,  in  a  fow  dey^, 
oh  the  sides  and  bottoms  of  the  pans,  which 
they  are  forc^  to.  be  at  the  paha  of  taking; 
off  once  u  a  vreek,  or  ten  days,  otherwise 
the  pans  burn  away  and  are  destroyed.  ^  . 

SCREW,  one  of  the  five  mecbani^l 
powers.  J9ee  Mecbabips. 
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SCRIBING,  in  joiaery,  &e.  is  a  term 
used  when  one  side  of  a  piece  of  stuff  is  to 
l»e  fitted  to  another  that  is  irregahu-.  In 
order  to  make  these  join  dose  tlXi  the  way, 
they  scribe  it ;  that  is,  tiiey  lay  the  piece 
to  be  scribed  dose  to  the  other  they  hitend 
to  scribe  it  to,  and  opemng  their  compasses 
to  the  widest  distance  these  two  pieces 
stand  from  each  other,  they  bear  the  point 
of  one  of  the  legs  against  the  side  tiiey  in- 
tend to  scribe  to,  and  with  the  other  point 
draw  a  line  on  the  stuff  to  be  scribed.  Thus 
they  form  a  line  on  the  irregolar  piece  pa* 
rallel  to  the  edge  of  the  regaku'  one;  and 
if  the  stuff  be  cut  exactly  to  the  line,  when 
these  pieces  are  pot  together  they  will  seei^ 
ajoint. 

SCROPHULARIA,  in  botany, /^trorf, 
a  genus  of  the  Didynamia  Angiospermia 
dass  and  order.  Natural  order  of  Perso- 
natse.  Scrophularise,  Ju^eu.  Essential 
character :  cidix  five-deft ;  corolla  snbglo- 
bular,  resupme ;  capsule  two  celled.  There 
are  twen^-two  spedes. 

SCROTUM.    See  Anatomy. 

SCROWLS,  or  Scrolls,  in  ivdiitec- 
ture,  the  same  with  volutes. 

SCRUPLE,  a  weight  equal  to  idle  third 
part  of  a  dram,  or  to  twenty  grains.  Aaiong 
goldsmiths  it  is  equal  to  twenty-four  grams. 

SCUDDING,  m  naval  afiidrs,  is  the 
movement  by  which  a  ship  is  carried  pred* 
pitately  before  a  tempest,  and  is  either  pef- 
formed  with  a.  sail  extended  on  her  fore- 
mast 'f  or,  if  the  storm  is  excessive,  without 
any  sail,  which  is  then  called  scudding  un- 
der bare  poles.  In  sloops  and  schooners, 
and  other  small  yessds,  the  saH  employed 
for  this  purpose  is  caQed  the  square-sail. 
In  larger  ships  it  is  the  fore-sail. 
.  SCULPTURE.  It  is  beyond  hnman  re- 
search to  ascertain  when  this  art  was  finit 
practised,  and  by  what  nation.  We  mliy, 
^wever,  safely  coqjecture  that  it  was  al- 
most one  of  the  original  propensities  of 
man,  and  may  be  sidd  to  have  be^  bom 
with  him  in  every  dimate.  Hus  will  still  ap- 
pear in  the  ardtot  and  irresistible  implnse  of 
youth  to  make  representations  of  oliiJects 
in  wood,  and  the  attempts  of  savages  to 
embody  theur  conceptions  of  their  idols.  If  a 
command  from  the  Author  of  our  being 
was  necessary  to  prevent  the  andent  Israel- 
ites fit»m  making  graven  Images,  it  may  be 
naturally  mferred  tiiat  the  inhabitants  of  the 
rest  of  the  earth  possessed  similar  propen- 
sities. The  descriptions  of  tiie  scriptures 
demonstrate  that  the  art  had  been  brought 
tp  great  perfection, at  the  period  of  which 
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liiey  treat ;  but  they  could  not  be  so  parft* 
cuiur  as  to  enable  us  to  judge  whether  their 
excellence  approached  the  renams  we  pou* 
jess  derived  from  other  sources. 

To  proceed  methodically  on  this  subject, 
it  becomes  necessary  to  make  a  distractioD 
between  earring  and  sculpture ;  the  Ibrmer 
belonging  exdusivdy  to  wood,  and  the  hitter 
to  stone.  It  is  extremdy  probable  that 
every  essay  at  imitating  annnated  objects 
,  was  in  each  nation  made  in  wood  or^^inaUyy 
jmd  it  is  vain  to  suppose  the  tools  were  any 
other  at  first  than  the  sharp  edges  of  broken 
stones  or  flmts ;  a  visit  to  the  British  Mu- 
seum will  afford  the  curious  spectator  a 
competent  idea  of  what  the  nearest  descend* 
smts  of  Adam  accomplished  in  the  art  of 
jcarving  with  instrupients  of  the  above  de« 
Bcription  in  the  figures  of  the  South  sea  idols. 
The  least  enlightened  nations  possess  in* 
dividual!  of  superior  observation,  who  see 
the  defects  of  thdr  neighboun,  and  by  in-> 
struction  or  ridicule  produce  an  attempt  at 
reformation:  this  has  evidently  been  thfr 
tnt  amongst  the  Egyptians  and  Greeks^ 
who  of  an  the  people  of  antiquity  made 
the  eariiest  and  greater  progress  in  the  art 
of  sculpture.  If  the  former  commenced  their 
imitation  of  nature  in  wood,  it  is  probable 
they  soon  discovered  that  it  was  incapable 
of  a  durability  commensurate  with  thdr 
wishes,  they  therefore  adopted  a  dose  grain* 
ed  and  beautilhl  granite,  which  not  only  re- 
quired tools  of  iron,  but  those  of  the  most 
perfectly  tempered  sted,  to  cut  it;  and  with 
such  they  have  left  us  at  this  very  distant 
time  vast  numbers  of  excavated  figures,  as 
complete  and  as  little  injured  as  if  executed 
withui  our  own  memory. 

In  examining  the  various  sculptures  of 
the  Egyptians,  we  find  that  a  general  cha- 
racter prevails  throughout  thdr  onthnes, 
which  demonstrate  that  the  sculptors  were 
natives  of  Egypt,  and  that  they  rigidly 
copied  the  expression  and  character  of  their 
countrymen.  Had  the  persons  employed  in 
decorating  the  numerous  magnificent  works;, 
the  ruins  of  which  still  surprise  the  spectator, 
been  invited  firom  other  countries,  a  variation 
of  style  in  the  drawing  would  have  bee9 
readily  discovered.  The  circumstance  of 
thdr  figures,  bodi  male  and  female,  stron|^y 
resembling  each  odier  hi  every  instance, 
proves  that  this  people  were  not  defident 
in  genius ;  and  thdr  spirited  imitations  of 
animals  i^dds  to  our  conviction,  that  had 
nature  been  more  kind  to  tlie  lE^grptian  in 
thdr  forms'and  features,  thdr  sculptors  were 
fiiUy  competent  to  grrt  an  accurate  repn^ 
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I  ^  p«noml  grace.  ThtAr  liinkecl 
md  absurd  ideap  of  rdigion  were  a  decided 
te  la  iBpfovament,  and  led  tliem  to  debase 
nther  thaa  improre  thebaman  forrii ;  bence 
«e  aonetimes  6iid  tbe  beads  of  animals  at- 
lacked  to  tbe  bodies  of  men,  and  the  ridica* 
leas  imputed  acts  of  their  idols  are  repre- 
iCBted .  io  atran^  unnatural  positions,  and 
Aose  fratpieDtly  repeated ;  bence  the  idea 
•f  pooping  their  figures  was  decidedly 
tiiaiihfd,  except  in  a  few  cases,  when  tbe 
saaK  oiUline  occurs  to  the  depth  of  four 
and  Gve  persons,  each  performing  the  same 
act,  with  tbe  uniformity  of  a  set  of  recruits, 
Hider  tbe  care  of  a  drilling  serjeant 

Ibe  enrora  of  the  Egyptians  on  this  head 
csBoat  be  more  forcibly  illustrated  than  by 
■totiQiiiiig  their  manner  of  expressing  a 
general  pwiislunent ;  a  gigantic  figure  wields 
a  weapon  with  one  hand,  and  with  the  other 
ITMps  the  hair  of  a  group  of  kneeling 
figures,  placed  in  a  circle,  with  three  ranges 
•f  beads  appearing  above  each  other,  the 
httdsy  knees,  bodies,  and  profiles  exactly 
psnOeL  A  second  mistake  in  their  sculpture 
vas  tbe  diqiroportion  of  their  figures  to  the 
ol^t  decorated  with  them,  as  it  frequently 
happens  that  tbe  same  building  contains  hie- 
rogjlypbics  not  three  inches  in  length,  which 
m  another  part  of  the  structure  are  extend- 
ed to  several  ieet ;  mdeed,  all  their  produc- 
tions in  tbb  art  were  a  compound  of  little- 
ness and  fastness.  Thus  the  temple  of  Apol- 
liaopolia  Magna,  atEtfii,  has  its  side  covered 
with  fignres  half  the  height  of  the  building, 
and  tbe  Iront  with  others  not  a  sixth  part 
of  tbeirsiae. 

Veiy  lew  of  the  detached  figures  or  sta- 
tiiea  scalptnred  by  the  Egyptians  deserve 
■otloe,  otbowise  than  as  objects  of  cnrio- 
aity  ;  indeed  to  eiamme  them  critically 
wwoU  be  mere  vraste  of  time,  as  they  are 
)DO  fireqoently  wiUhlly  distorted  to  suit  my- 
ibfrfogical  conceptions :  it  is  therefore  im- 
peaaiMe  to  select  a  su1>ject  deserving  of 
rwaimnation,  by  which  to  judge  of  their 
ifcifl  in  delineating  tlie  swells  of  the  mus* 
dea  in  varions  positions.  Denon  has  given 
aeveral  valuable  spedmens  of  their  remains, 
anaijwct  which  are  a  species  of  caryatides, 
or  naked  figares,  stan^ng  erect  with  their 
amaa  crossed  on  their  broists :  these,  how- 
ever;, are  very  little  calculated  to  raise  our 
opinioB  of  the  merit  of  the  artists  wbo 
aaade  tbem ;  and,  mdeed,  the  only  instances 
we  recollect  of  correctness  and  propriety, 
are  the  spbinx»  and  die  enormous  clenched 
hMid,  DOW  iatfae  British  Museum.  Of  the 
fonner,  Denoo  ipeaks  ,with  enthusiasm: 


*^  I  had  only  time  to  view  tbe  sphinx, 
whidi  deserves  to  be  drawn  with  a  more 
scrupulous  attention  than  has  ever  yet  beep 
bestowed  upon  it.  Though  its  proportions 
are  colossal,  the  outlme  is  pure  and  gracefiil ; 
the  expression  of  the  head  is  mild,  gracious, 
and  tranquil;  the  character  is  African ;  but 
the  mouth,  the  lips  of  which  are  thick,  hM^ 
a  softness  and  delicacy  of  executio|i  truly 
admirable ;  it  seems  real  life  and  flesh.  Art 
must  have  been  at  a  high  pitch  when  this 
monument  was  executed  -,  for,  if  the  head 
wants  what  is  called  styl^  that  is  to  say, 
the  straight  and  bold  lines  which  give  ex- 
pression to.  the  figures  under  wUch  the 
Greeks  have  designated  their  deities,  yet 
sufficient  jdstice  has  been  rendered  to  the 
fine  simplicitjr  and  character  of  nature 
which  is  displayed  in  this  figure." 

These  observations  corroborate  what  we 
have  already  advanced  of  the  capability  of 
the  Egyptians  to  execute  had  their  concep- 
tions been  eqnall^  correct ;  but  as  those 
were  limited,  their  genius  for  excellent^ 
sculpture  can  only  be  collected  from  de- 
tached objects,  where  a  ray  has  acddently 
emanated,  and  meeting  with  apathy  fi*om 
the  public,  perhaps  another  has  never  been 
exdted  in  the  mind  of  the  artist ;  bence  it  is 
that  we  must  look  for  degance  m  their  re- 
presentations of  anunals,  foliage,  and  flowers, 
which  being  admired  by  aU,  and  not  sub- 
ject to  the  changes  and  varieties  exlubited 
in  the  human  frame  and  countenance,  are 
more  readily  copied.  In  this  part  of  our 
pursuit  we  are  again  assisted  by  Denon, 
who  has  presented  us  with  many  traces  of 
simplidty  in  the  capitals  of  their  piUars, 
some  of  which  are  of  about  the  sahie  degree 
of  excellence  with  the  belt  specimens 'of 
Saxon  sculpture,  and  in  some  cases  strongly 
remind  us  of  the  works  of  that  people ;  and 
it  may  be  worthy  of  observation,  tiiat  tlie 
shape  of  the  Egyptian  capital  difiers  very  . 
little  from  those  invented  by  the  Greeks : 
one  in  particular  might  be  supposed  to  be 
tbe  work  of  the  latter,  as  it  is  surrounded 
by  a  range  of  beantifid  full-grown  leaves  of 
tbe  pabn,  disposed  as  the  acanthus  leaf  after- 
wards vras ;  anotherformed  of  acoUection  of 
palm  stalks,  before  the  brandies  and  leaves 
are  fiilly  developed,  shows  that  a  very  little 
taste,  added  to  the  disposition,  would  have 
raised  the  reputation  of  Egyptian  sculpture 
to  a  level  vrith  that  of  their  more  polished 
imitators,  as  there  can  be  no  doubt  that 
they  ba,ve  afibrded  hints  to  the  Greeks. 
Tbe  frieze  of  the  great  temple  at  Tentyra, 
also  shows  that  the  ideas  of  the  Egyptians, 
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ttrb'en  confined  to  ot>jects  intended  merely 
for  oraament,  approached  very  near  perfec- 
tion }  in  this  instance,  the  scnlptnres  of  the 
Mriugd  of  birds,  varioosly  and  tasteAiUy  dis- 
posed, deserve  the  approbation  of  tiie  en'' 
Mghlened  observer. 

We  TOitst  now  tuni  our  attention  to  the 
aclinow tedded  maiters  of  the  snblime  a)rt 
ofsc^lf^tiife,  tht;  ancient  Creeks,  to  whom 
every  tiition  vf  tlic^  earth  8till  pays  wtllfaig 
hom«get  and  from  whose  matcldeto  works 
caeb  sctttptor  h  h^^py  to  concentrate  and 
improve  Uh  otjiservations  on  the  human 
figure,  )>resented  by  them  to  bis  contempki- 
tion  in  its  most  graceful  perftttion.  Soch, 
indeed,  has  been  the  excellence  and  cor- 
rectness of  their  imitations  of  nature,  and 
the  refined  elegance  Of  their  taste,  that  many 
ages  have  elapsed,  not  one  of  vi%ich  have  af- 
forded a  single  instance  of  unprovement, 
even  in  the  disposition  of  theur  scrolb,  or 
other  fanciful  ornaments. 

As  modelling  figures  in  earth  has  been  a 
practipe  forages,  previous  to  their  scnlptm^ , 
in  stone,  it  may  be  supposed  that  this  was 
the  original  method  of  making  isolated  re- 
semblances of  men ;  indeed^  the  facility  with 
which  alterations  and  improvements  might 
foe  accomplished,  seems  to  point  out  the 
propriety  of  using  that  material  before  the 
«rt  of  cnttmg  stone  was  invented.  Calis- 
thenes,  who  was  an  Atlienian,  made  a  num- 
ber of  models,  with  which  he  adorned  hia 
residence;  but  it  b  of  tlie  8culptor,and  not 
the  modeller,  that  we  -are  to  treat  at  pre- 
'  sent.  Of  the  latter,  we  might  mention  a  very 
considerable  number,  whose  names  have 
Teached  us  with  their  works,  were  they 
necessary,  and  yet  compared  with  the  statues 
distributed  in  every  part  of  Emvpe,  tiiey 
we  a  very  inconsiderable  portion  of  the 
eminent  men  who  have  floiiri^ied  in  the 
different  states  of  Greece.  When  we  con* 
^mphite  the  beautiful  specimens  of  their 
consummate  art,  we  are  at  a  loss  which  most 
to  admire,  tlie  softness  and  delicacy  given  to 
the  marble,  or  the  exquisite  skiH  demon, 
atrated  in  every  feature  and  muscle,  which 
eould  only  have  been  acquired  by  the  most 
attentive  observation  of  living  subjects 
placed  in  leach  natural  and  easy  attitude* 
Hadjiot  the  people  generally  admired  and 
respected  the  arts,  so  great  a  degrees  of  per- 
fection would  never  have  been  attained, 
for  tlie  operation  of  producing  a  fine  figure 
requires  a  mind  at  ease,  and  the  means  of 
subsistence  b^ond  the  mere  wants  of  the 
day ;  it  is  therefore  extremely  probable  that 
tiiose  who  employed  statuaries  to  perpe* 


tnate  the  memory  of  great  men,  and  to 
honour  their  gods  with  their  representations 
as  votivea  to  Ike  numerous  bemplps,  made 
libend  remuneration,  and  it  is  to  be  hoped 
equal  to  the  merit  of  the  work. 

Ibe  Romans  Were  fuQy  sensible  of  the 
Superior  excellence  of  the  Greeks  in  sculpt 
.tiire,  and  although  we  cannot  approve  of 
their  motives  in  plundering  ibem  of  their 
best  works,  yet  we  invohintarily  feel  satis- 
fied that  it 'is  through  their  rapacity  that 
we  now  possess  tliose  fasehiating  models 
for  imitation,  which  has  formed  the  taste  of 
the  Italian  sculptors,  and  excited  that  emu* 
lation  which  enabled  artists  to  rouze  the 
public  mind  to  a  state  of  enthusiasm  suffi- 
ciently powerful  to  crowd  churches  and 
palaces  with  mementos  of  the  great  and 
the  good.  Besides  this  superior  branch^ 
tlie  art,  we  are  not  less  indebted  to  the 
ancient  Gredians  for  the  invention  and  dis- 
tribution of  the  most  refined  taste  m  the  in- 
ferior parts  of  sculpture :  imder  this  head 
we  need  only  remmd  the  reader  of  the 
grand  conceptions  distributed  fit>m  the  base 
to  the  snmmit  of  Grecian  buildings,  in  reliefs 
of  various  rich  omamenti.  ^ 

It  appears  almost  superfluous  to  mention 
the  Laocoon,  the  Venus  di  Medicis,  the 
Apollo  Belvidere,  the  Meleager,  the  Anti- 
nous,  the  Niobe,  Sec  Sec  ef  the  Grecian 
school,  as  efforts  never  to  be  exceeded,  or 
perhaps  equalled.  How  does  this  fact  ex- 
alt the  character  of  the '  people  thus  fa- 
voured, and  how  does  it  bumble  the  pride 
of  the  modems  \  And  yet  the  knowledge  of 
infinite  superiority  attached  to  them  sboold 
not  depress  tbe  efforts  of  the  student,  bat 
'  rather  rouze  liim  to  increased  exertion ;  at 
aH  events  recollecting,  that  Phidias,  Praxi- 
telles,  Agesander,  Polydore,  and  Atbene- 
donis  studied  models  tar  beyond  the  reach 
of  perfect  imitation,  even  the  animated  hu- 
man form. 

Our  Ihnits  will  not  permit  us  to  enlarge, 
or  enter  into  an  inquiry  as  to  the  coatpa- 
rative  merits  of  the  different  modem  schools 
of  Europe,  of  which  Italy  bears  away  the 
unrivalled  palm  through  several  concurrent 
circumstances,  and  of  those  it  is  imme- 
diately obvious,  that  piety  and  superstition 
are  the  principal;  the  legends  of  their 
«ahtts  produce  an  incredible  variety  for 
illustrating  the  violent  emotions  of  |he  soul 
in  ardent  devotion  and  the  pangs  of  mar- 
tyrdom, and  it  cannot  be  disputed,  that 
they  have  in  many  instances  very  nearif 
approached  the  expression  and  excellence 
•f  their  masters;  of  those  Michael  Asgel* 
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BaoMitid  to  been  hoBoored  bj  his  conn- 
^ymen  with  tbt  title  of  divme,  nor  was 
leroiiii  ma^  less  desenrmg  of  this  honour. 
The  French^  ahhongh  ftyoored  with  a 
itoate  little  inferior  to  that  of  Italy,  and 
litHBted  open  its  borders,  hate  less  diatin- 
laidied  thenwelies  in  sculpture  than  vaight 
have  been  expected,  but  the  national  cha- 
ladef  it  too  volatile  for  the  prednctioos  of 
tefioos  and  incessant  exertion,  absolutely 
■eccssaiy  in  the  sculptor;  hence  it  is  that 
iFety  lew  French  names  are  celebrated  as 
slitnarics.  It  would,  however,  be  ui^jast  not 
to  mention  Roubiliac,  who  honoiu-ed  Eng- 
knd  with  his  works,  which  deserve  every 
piaise  for  just' conception,  and  perimps 
Ikere  is  no  modem  instance  of  more  beau* 
tifid  contFBtt  tlian  m  his  monument  to  the  - 
memory  of  lady  Nightingale  in  Westmia* 
tter  Abbey,  on  whidi  the  lifeless  figure  of 
the  dying  lady,  and  the  e^ger  and  terri^ed 
kosbsBd,  have  and  ever  will  be  greatly  ad- 
mired. The  skeleton  wrapped  in  sepul- 
chnl  drapery,  aiming  a  dart  at  the  breast 
•f  the  female,  needs  no  other  encomium 
Ikuk  that  of  the  celebrated  anatombt  John 
Hanter,  who  pronounced  it  a  most  perfect 
lepreseatation.  Francois  Girardon  should 
also  be  mentioned  as  doing  honour  to  the 
French  nation  by  his  numerous  works,  and 
by  none  more  than  his  tomb  of  Cardinal 
Richlieu,  originally  placed  in  the  college  of 
the  Sorbonne  nt  l^iris. 

The  Germans  and  Dutch  have  distin- 
gmsbed  themselves  greatly  in  painting,  but 
nkmg  the  subject  in  an  enlarged  point  of 
view,  they  have  done  next  to  nothing  in 
sculptnre ;  neither  has  the  Spanish  nation 
my  very  strong  chum  to  distinction  on  this 
head.  The  sculpture  of  Great  Britain  is 
afanost  enthrely  confined  to  the  uiteriors  and 
Qteriors  of  churches,  and  the  statues  which 
adorn  them>  are  all,  without  exception,  an- 
cient ;  when  the  religion  of  our  ancestors 
was  the  same  as  that  of  the  greatest  part  of 
Ike  continent  of  Eorope,  they  gave  hu^ 
sums  for  the  production  of  shrines  and^nts 
witbont  number,  but  they  seem  to  have  had 
■0  idea  of  encouraging  the  noblest  part 
of  the  art,  by  selecting  men  of  superior  ge? 
■ius,  and  employing  them  on  groups  or 
single  figures- in  vrhite  marbfe,  tlie  only  sub- 
stance calculated  to  give  due  effect  to  the 
AiQ  of  die  statuary  '^  this  parsimonious  con- 
duct, and  probably  very  iadifferent  re- 
wards, was  the  cause  that  all  our  old  sta- 
taes  are  made  of  coarse  and  perishable 
stone,  and  that  tliey  are  in  tnith  little  bet- 
ter ttau  copies  «f  oacfa  other,  wifich  circuni- 


stance  may  be  partly  acemmted  for ;  beside^ ' 
by  the  situations  they  occupied  on  the  walto 
of  sacred  edifices,  and  their  being  invariably 
placed  in  aidies,  and  those  in  tlie  pointeii 
s^le  of  artichecture,  whence  it  became  a 
matter  of  necessity  to  introduce  but  one 
figure,  and  that  fm  an  upright  position ;  yef 
under  aH  these  disadvantages,  a  competent 
judge  may  discover  in  the  majority  of  the 
works  of  our  ancient  sculptors  a  freedom 
and  correctness  that  would,  with  due  en- 
couragement, have  produced  works  little, 
if  at  all,  inferior  to  those  of  the  Italiiur 
schooL  If  we  examine  tlie  turns  or  lines  of 
the  foces  of  the  kings  and  saints,  scattered 
over  the  surfiioes  of  our  cathedrals  and  soma 
parish  churches,  it  will  be  found  that  the 
artists  who  made  them  were  capable  of 
expressing  dignity  and  piety,  and  their  dra- 
pery is  generally^  correspondent  to  the  posi- 
tion of  the  Umbs>  and  in  large  graceful  folds. 
The  admirer  of  this  art  cannot  foil  of  being 
highly  gratified  by  tracing  the  progress  of 
English  sculpture  in  that  vast  field  for  ob- 
servation,  Westminster  Abbey;  where,  in 
the  cloisters,  they  will  find  the  nide  figures 
of  abbots  coeval  with  the  time  of  William 
of  Normandy,  from  which  period  down  to 
the  present  moment  there  is  almost  an  an- 
nual succession  of  figpres  ornamental  and 
montunental. 

The  Abbey  having  been  partly  rebuilt  by 
Henry  IIT.  the  structure  was  contmued  as 
the  abbots  coidd  obtain  the  means,  conse- 
quently there  is  an  actual  gradation  in  the 
excellence  of  the  sculpture  down  to  the 
reign  of  Henry  VII.  The  hitter  monarch 
determined  to  excel  all  his  predecessor^ 
and  his  dmpel,  or  burial-place,  is  one  blaze 
of  rich  decoration  in  every  possible  direc- 
tion. Having  thus  directed  the  atfention 
of  the  reader  lo  the'  phice  where  a  perfect 
knowledge  of  this  subject  may  be  obtained^ 
we  shall  proceed  to  notice  another  branch 
of  the  art,  which  has  been  continued  in 
Great  Britain  from  the  time  of  the  refor- 
mation, at  which  period  sculpture  received 
its  fiat  as  for  as  rehites  to  tlie  use  of  it  for 
pious  purposes.  We  know  but  little  of  tlie 
statuea  which  were  pUced  about  the  altars 
and  shrines  of  old  times  in  this  country;- 
as  tliey  were  destroyed  without  mercy,  but 
vast  numbers  of  tombs  remain  uninjured  in- 
every  county ;  in  speaking  of  those,  we  must 
premise  that  very  little  opportunity  was 
given  the  artist  to  expand  aud  improve  bis 
ideas,  as  a  slavish  custom  prevailed  of  plac- 
ing all  the  statues  on  them  in  a  posture,  of  all 
others,  the  most  rigid  and  ungraceful,  which  ^ 
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wu  00  their  backiy  and  with  the  hasda 
joined  in  prayer :  under  ihis  obvioos  dind- 
vantai^  oar  ancient  sculptors  contrived  to 
make  many  excellent  and  interesting  figures 
in  beautilul  transparent  alabaster,  although 
almost  all  the  males  are  r<>presented  in  ar- 
mour. As  the  effigies  of  p^sfM  were,  fre- 
quently accompanied  by  tlwt  of  tbeic  con- 
sort, more  scope  for  gienius  and  variety  pre- 
vailed in  the  latter,  and  consequently  we 
find  females  in  the  habits  of  their  times, 
and  represented  in  the  rich  omamenu  of 
the  sex>  and  making  doe  aUowance  for  the 
stiffiiess  of  their  cnmbcut  position,  the  dra- 
pery is  frequently  placed  in  true  and  well 
conceived  folds ;  as  to  expression  in  the 
features  beyond  a  mere  state  of  quiet,  as  it 
would  not  have  been  proper,  it  is  not  to 
be  discovered  in  any  instance.  Some  of 
the  tombs  under  consideration  are  divided 
into  compartments,  in  each  of  ¥rhich  small 
bas  reliefs  are  introduced  of  the  children 
of  the  deceased,  or  monks  or  nuns  telling 
their  beads;  these  are  frequently  well  exe- 
cuted, and  so  far  so  as  to  make  us  wish  the 
.artist  had  been  indulged  to  the  full  extent 
of  his  abilities. 

It  appears,  upon  an  attentive  compari- 
son, that  the  figures,  executed  between. the 
reigns  of  Henry  III.  and  Henry  VII.  are 
infinitely  superior  to  those  placed  on  tombs 
during  and  after  the  time  of  Henry  VIII.  as 
in  his,  and  the  two  preceding  reigns,  the 
effigies  were  generally  exhibited  either 
kneeling  at  prayer,  or  cumbent,  in  a  most 
miserable  taste  indeed,  which  was  made 
still  more  disgusting  by  the  custom  of  paint- 
ing and  gilding  the  drapery.  In  the  period 
of  the  interregnum,  nothing  was  done  in  the 
art  of  sculpture,  as,  unfortunately,  the  era 
alluded  to  completed  the  destruction  begun 
at  the  reformation,  by  the  application  of  a 
blind  principle  of  dislike,  which  prevented 
the  preservation  of  the  statues  of  saints,  not 
as  objects  to  excite  devotion,  but  as  the 
only  mementos  that  existed  that  the  art 
bad  ever  been  encouraged  m  England. 

As  might  have  been  anticipated,  sculp- 
ture sunk  into  a  state  of  total  neglect,  if 
not  of  contempt;  but,  afUr  the  restoration, 
the  ancient  habits  of  the  people  recurring^ 
statues  of  the  dethroned  king,  and  of  his  son 
and  successor,  were  erected  in  every  di- 
rection, and  in  some  Instances  they  are 
tolerable  figures;  but  the  monumental  of 
the  same  date  are  wretched  indeed,  as  they 
are  clad  in  Roman  armour,  and  their  heads 
and  shoulders  sustain  enormous  wigs.  En- 
couragement increasmg,  the  art  began  to 
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rouze  from  its  torpid  state,  and  at  Ungtk 
Gibber  flourished,  to  whom  we  are  indebted 
for  many  very  excellent  statues,  and  some 
ric^  embellishments  at  St.  Paul's  catheihaL 
Without  invidiously  mentioning  names  apd 
making  comparisons,  it  would  be  impoiiihle 
to  enter  more  fully  mto  the  progress  of  sculpp 
ture  since  the  date  just  knentioned ;  we  sb«U 
therefore  merely  say,  that  numerous  proo6 
exist  that  the  modem  Rngitah  possess  a  ge- 
nius for  sculpture  equal  to  the  mhabituits 
of  any  nation,  but  unfortunately  it  seems  to 
be  nearly  confined  to  the  execatioa  of  mo- 
numents, on  which  a  routine  of  genii,  an- 
cient gods  and  goddesses,  and  virtues,  are 
constantly  introduced,  to  the  total  extinc- 
tion of  taste,  as  they  must  each  possess  tfaeii 
attributes  to  point  out  then-  names. 

Little  need  be  said  of  the  mechanical 
part  of  this  art,  as  various  cliissels,  a  mallet, 
compasses,  and  materials  for  polishing  mar- 
ble, are  all  that  is  required ;  the  essential  ia 
seated  in  the  mind,  and  as  Ronbiliac  used 
to  say,  *'  the  figure  is  in  the  substance  of  the 
marble,  I  only  extricate  it  from  the  enclo- 
sure, or  pick  it  out.** 

SCUTAOE^  was  anciently  a  tax  imposed 
on  such  as  held  lands,  &c.  by  knight's  ser- 
vice, towards  furnishing  the  Ring%  army : 
hence  scutagio  habende  wras  a  writ  thai 
lay  for  the  Idng,  or  other  lord,  against  te- 
nants holding  by  knight's  service,  to  serve 
m  person,  or  send  a  sufficient  man  in  their 
room,  or  pay  a  certam  sum,  &c. 

SCUTELLARIA,  in  batany,  skuU^c^  a 
genus  of  the  Didynamia  Gymnospermia 
class  and  order.  Natural  order  of  Vertidl- 
latae;  Labiatae,  Jossieu.  Essential  dianu> 
ter :  calyx  with  an  entire  mouth,  lifter  flow- 
ering closed  by  a  lid.  There  are  sixteen 
species ;  these  are  all  perennial  ptents^ 
chiefly  herbaceous,  with  square  stalks,  and 
opposite  leaves  ;  the  flowers  are  either  soli- 
taiy,  axillary,  and  naked,  or  else  in  termi- 
nating bracted  spikes,  with  one  bracte,  or 
floral  leaf  to  eadi  flower ;  th^  are  chiefly 
natives  of  the  South  of  Europe. 

SCUTTLES,  in  a  ship,  square  holes  cut 
in  the  deck,  big  enough  to  let  in  the  body 
of  a  man,  serving  to  let  people  down  into 
any  room  below  upon  occasion,  or  from 
one  deck  to  another.  They  are  generally 
before  the  maiu-mast,  before  the  knight  in 
the  forecastle ;  in  the  gun-room,  to  go  down 
to  the  stem-sheets ;  in  the  round-house,  to 
go  down  into  the  captain's  cabin,  when 
forced  by  the  enemy  in  a  fight  alofl.  lliera 
are  also  some  smaller  scuttles,  which  have 
gratings  over  them :  and  all  of  them  bava 
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Wnt%i  tbat  people  may  not  Ikll  down 
tliroagh  them  in  tbe  night.  Scuttle  is  also 
I  name  given  to  those  little  windows  and 
loii|(  holes  which  are  cot  out  in  cabins,  to 
let  in  li^t. 

^YJAJEA,  in  natural  history,  a  gent» 
of  the  Vermes  MoUosca  Class  and  order. 
Body  compressed,  anil  grooved  along  the 
back  ;  month  consists  of  a  terminal  tooth- 
less aperture ;  tentacnia,  or  arms,  three  on 
cteh  side,  and  placed  beneatlr.  Two  spe- 
cies are  noticed,  ttz.  the  Pelagida  and  Oom- 


SCYTHROPS,  the  ChaHnel-biHym  natural 
ttitory ;  a  genos  of  birds  of  the  order  Picse. 
Oeaeric  character :  the  bill  large,  convex, 
caltrated,  furrowed  at  the  sides,  booked  at 
tbe  tip ;  nostrils  round,  naked  at  the  base 
of  tbe  bin ;  tongne  cartilaginous,  split  at 
tbe  point ;  toes  two  before,  and  two  be- 
IumI  ;  tail  of  ten  feathers.  Of  thb  genUs 
only  one  species  is  knowq.  This  is  an  in- 
bibitant  of  New  South  AVales,  and  is  gene- 
rally designated  as  the  New  South  Wale^ 
Channel-bird.  Its  size  is  that  of  a  crow; 
bat  its  length  is  considerably  greater,  mea- 
laring  two  feet  seven  inches.  It  is  seldom 
Ken,  excepting  in  the  morning  and  even- 
big,  generally  in  pairs,  sometimes  in  very 
nnaO Hocks;  its  noise  resembles  the  scream- 
mg  sound  of  alarm  uttered  by  poultry  in 
duiger.  -It  is  mfgratory,  and  supposed  to 
feed  on  Hit  seeds  of  trees,  on  fruits,  and  the 
eznviae  of  beetles.  The  tail  is  sometimes 
waMded  like  a  fau,  both  during  the  flight 
ttd  sitting  of  the  t>ird,  and  gives  it  an  in* 
leresting  and  dignified  appearance.  It  ap- 
pears not  to  be  easily  tameable ;  but  of  the 
natorey  manners,  and  habits  of  this  bird, 
fittie  ii  at  present  ascertained. 

SEA,  is  frequently  used  for  that  vast 
tract  of  water  encompassing  the  whole 
eartfi ;  bnt  is  more'  properly  a  part  or  divi- 
non  of  these  waters,  and  is  better  defined  a 
ksserassemblage  of  water,  which  lies  before, 
and  washeth  the  coasts  of,  some  particular 
countries,  from  whence  it  is  generally  de- 
■omniated,  as  the  Irish  Sea,  the  Mediter- 
faoean  Sea,  the  Arabian  Sea,  &c. 

What  proportion  the  superficies  of  the 
sea  bean  to  that  of  the  land,  is  not  pre- 
cisely known,  though  it  is  said  to  be  some- 
iHiat  more  tbui  two-thirds.  As  tbe  waters 
of  the  earth  mnst  necessarily  rise  to  the 
iaifice  thereof,  as  being  specifically  lighter 
than  the  earth,  it  was  neccdsary  there 
riumid  be  large  cavities  therein,  for  recep- 
tacles to  contain  them,  otherwise  they 
iroaM  have  overspread  all  the  superficies 
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of  the  earthy  and  so  have  rendered  it  utterly 
uninhabitable  for  terrestrial  animals;  fot 
the  centre  of  the  earth  biing  the  common 
centre  of  gravity,  and  tlie  nature  of  fluids 
being  such,  that  they  equally  yield  to  iqual 
powers ;  and  the  power  of  attraction  being 
every  where  equal  at  equal  distances  from  ^ 
the  centre,  it  follows,  that  the  superficial ' 
parts  of  the  ^ater  vrill  every  where  con- 
fbjrm  themselves  to  an  equidistant  situation 
from  tlie  centre,  and,  consequently,  will 
form  the  surface  of  a  sphere,  so  far  as  they 
ek'tend.  Hence,  tliat  the  sea  seems  higher 
tlian  the  earth  or  land,  results  from  the  fd- 
lacy  of  vision,  whereby  all  objects,  and.the 
parts  of  land  as  well  as  sea,  the  further 
they  are  off  from  us,  the  hi^ier  tliey  ap- 
pear ;  the  reason  of  all  which  is  plain  from 
optics ;  for  it  is  well  known,  that  tbe  denser 
any  medium  is,  through  which  we  behold 
Objects,  the  greater  ts  the  refraction ;  or  the 
more  their  images  appear  above  the  hori- 
zontal level ;  also  the  greater  quantity  of 
the  medium  the  rays  pass  through,  the  ipore 
Will  they,  be  bent  ftt>m  their  first  direction ; 
on  both  these  accounts,  tlie  appearabces  of 
things  remote,  and  on  the  ftea,  will  be  some- 
what above  the  horizon,  and  the  more  so 
as  they  are  the  more  remote. 

With  regard  to  the  depth  or  profimdity 
of  the  sea,  Varenins  affirms,  that  it  is  in 
some  places  unfathomable,  and  in  other 
places  very  various,  being  in  certain  places 
ij  h  itt*  ^A>  ^A»  ^  English  miles,  m  otlier 
places  deeper,  and  much  less  in  bays  tJian 
in  oceans.  In' general,  the  depths  of  the 
sea  bear  a  great  analogy  to  the  height  of 
mountains  on  the  land,  so  ^  as  is  hitherto 
discovered  :  and  it  i»  a  general  rule  among 
sailors,  and  is  found  to  hold  true  in  many 
instances,  that  the  more  the  shores  of  any  ' 
pUce  are  steep  and  high,  forming  perpendi- 
cular cliffs,  the  detper  xlie  sea  is  below, 
and  that,  on  the  contrary,  level  shores  de- 
note shallow  seas.  Thus  the  deepest  part 
of  the  Mediterranean  is  generally  allowed 
to  be  under  the  height  of  MaUa.  And  the 
observation  of  the  strata  of  earth  and  other 
fossils,  on  and  near  the  shores,  may  serve  to 
form  a  good  judgment  as  to  the  materials 
to  be  found  in  its  bottom.  For  the  veins  of 
salt  and  of  bitumen  doubtk>ss  run  on  the 
same,  and  In  the  same  order,  as  we  see 
them  at  fand  ;  and  the  strata  of  rocks  that 
serve  to  support  the  earth  of  hilb  and  ele- 
vated places  on  shore,  serve  also,  in  the  same 
continued  chain,  to  support  the  immense 
quantity  of  water  in  the  bason  of  the  sea. 

The  coral  fisheries  have  ^ven  occasion 
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to  observe  that  there  are  manyi  and  those 
Tery  lari^e  caverns  or  hollows  in  the  bottom 
of  Uie  sea,  especially  where  it  is  rocky ;  and 
that  the  like  caverns  are  sometimes  found 
in  the  perpendicular  rocks  which  form  the 
steep  sides  of  those  fisheries.  These  ca- 
verns are  often  of  great  depth,  as  well  as 
extent,  and  have  sometimes  wide  months, 
-  and  sometimes  only  narrow  entrances  into 
large  and  spacious  holloWK. 

The  bottom  of  the  sea  is  covered  witli  a 
variety  of  matters,  such  as  cduld  not  be 
imagmed  by  any  but  those  who  have  exam- 
ined into  it,  especially  in  deep  water,  where 
the  surface  only  is  disturbed  by  tides  and 
storms,  the  lower  part,  and  consequently 
its  bed  at  the  bottom,  remaining  for  ages, 
perhaps,  undisturbed.  Tlie  soundings,  when 
the  plummet  first  touches  the  ground,  on 
approaching  the  shores,  give  some  idea  of 
tliis.  The  bottom  of  the  plummet  is  hol- 
lowed, and  in  thafliollow  there  is  placed  a 
lomp^of  tallow ;  which,  being  the  part  that 
first  touches  the  ground,  the  soft  nature  of 
tlie  fat  receives  into  it  sopne  part  of  those 
substances  which  it  meets  with  at  the  bot- 
tom :  this  matter^  thus  bron^t  np^  is  some- 
times pure  sand,  sometimes  a  kind  of  sand 
made  of  th^  fragment  of  shells,  beaten  to  a 
sort  of  powder,  sometimes  it  is  made  of  a 
Tike  powder  of  the  several  sorts  of  corals, 
and  sometimes  it  is  composed  of  fragments 
of  rocks ;  but  beside  these  appearances,  which 
are  natural  enough,  and  are  what  might  well 
be  expected,  it  brings  up  substances  which 
are  of^die  most  beautiful  colours. 

Dr.  Donati,  in  an  Italian  work,  contain- 
ing an  essay  towards  a  natural  history  of 
the  Adriatic  S<»,  has  related  many  curious 
observations  on  thb  subject ;  havuag  care- 
fully examined  the  soil  and  productions  of 
tlie  various  countries  that  surround  the 
Adriatic  Sea,  and  compared  them  with 
those  which  he  took  up  foom  the  bottom  of 
the  sea,  he  found  that  tliere  is  very  little  dif- 
ference between  the  former  and  the  latter. 
At  the  bottom  of  the  wa^er  there  are  moun- 
tams,  plams,  vallies  and  caverns,  sunilar  to 
those  upon  land.  The  soil  consbta  of  dif- 
erent  strata,  placed  one  upon  another,  and 
mostly  parallel  and  correspondent  to  those 
of  the  rocks,  islands,  and  neighbouring  con- 
tkents.  They  contain  stones  of  different 
sorts,  minerals,  metals,  various  putrified 
bodies,  pumice  stones,  and  lavas  formed  by 
Yolcanos. 

One  of  the  objects  which  most  excited 
Lis  attention,  was  a  crust,  which  h«  disco- 
vered under  the  water,  composed  of  crusta- 


ceous  and  testaceous  bodies,  and  beds  of 
polypes  of  different  kiuds,  confusedly  blend- 
ed  witli  earth,  sand,  and  gravel ;  the  differ- 
ent  marine  bodies  ^hich  form  this  crust, 
are  found  at  the  depth  of  a  foot  or  more, 
entu-ely  petrified  and  reduced  mto  marble; 
these,  he  supposes,  are  naturally  placed  un- 
der the  sea  when  it  covers  them,  and  not 
by  means  of  volcanos  and  earthquakes,  as 
Bome  have  conjectured.  On  this  account 
he  imagines,*  that  the  bottom  of  the  sea  is 
constantly  rising  higher  and  higher,  with 
which  other  obvious  causes  of  increase  con- 
cur -y  and  from  this  rising  of  the  bottom  of 
the  sea,  tliat  of  its  level  or  surface  natundfy 
results;  b  proof  of  wbich,  this  writer  re- 
cites a  great  number  of  fiicts. 

M.  Dassie  has  been  at  great  pains  to 
prove,  that  the  sea  has  a  general  motion,  in- 
dependently of  winds  and  tides,  and  of  more 
consequence  in  navigation  than  is  generally 
supposed.  He  affirms,  that  this  motion  is 
from  east  to  west,  incluiing  towards  the 
«orth,  when  the  sun  has  passed  the  equi- 
noctial northward,  and  that  during  the  time 
the  sun  is  ui  the  northern  signs;  but  fiie 
contrary  way  after  the  sun  has  passed  the 
said  equinoctial  southward:  adding,  that 
when  tills  general  motion  b  changed,  the 
diumil  flux  is  changed  also ;  whence  it  bap- 
pens,  that  in  several  places  the  tides  come 
in,  during  one  part  of  the  year,  and  go  oat 
during  the  otber^  as  on  the  coasts  of  No^ 
way,  in  the  Indies  at  Gqa,  Cocbinchina, 
&c,  where,  while  the  sim  is  in  tlie  summer 
signs,  the  sea  nips  to  the  shore ;  and  when 
in  the  winter  signs  runs  from  it  On  the 
most  southern  coasts  of  Tonqum  and  China, 
for  the  six  summer  months,  tlie  diurnal  course 
runs  from  the  north  with  the  ocean ;  but  the 
sun  having  re-passed  the  line  toward  the 
south,  the  course  declines  also  southward. 

Tliere  are  two  principal  reasons  why  the 
sea  does  not  increase  by  means  of  rivers, 
5cc.  falling  every  where  into  it.  The  first 
is,  because  waters  return  fiwn  the  sea 
by  subterranean  cavities  and  aqueducts, 
through  various  parts  of  the  euth.  Se- 
condly, because  the  quantity  .of  vapours 
raised  from  the  sea,  and  falling  on  the  fauid, 
only  cause  a  circulation,  but  no  increase  of 
vrater.  It  has  been  found,  by  calcuUtion, 
that  in  a  summer^t  day  there,  may  be  raised 
in  vapoiuv,  from  the  Mediterranean  Sea, 
5^,280,000,000  tuns  of  water ;  and  yet  this 
sea  receiveih  npt,  from  all  its  nine  great  ri- 
vers, above  1,827,000,000  tuns  pfer  day, 
which  is  but  a  third  part  of  what  is  exhaust- 
ed UI  vapours. 
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The  Moest  of  tbe  sea-water^  for  the  for- 
■•tioo  of  spriogBy  by  a  snbterranean  circo^ 
ktioB  of  its  water  to  their  sources,  has 
bees  a  great  objection  with  many,  agamst 
the  syst<*m  of  their  being  formed  of  the  sea ; 
bat  Dr.  Plot  has  observed,  that  there  are 
MBiy  ways  by  which  the  water  may  as- 
eead  above  its  own  level :  1.  By  the  means 
«f  sabtercanean  heats.    3.   By  filtration. 

3.  By  the  onequal  height  of  several  seas. 

4.  By  the  distance  of  the  centre  of  magni- 
tmie  from  the  centre  of  gravity,  in  the  ter- 
niMdos  globe :  the  superficies  of  the  Pa- 
cific Sea  io  said  to  be  fiirther  firom  the  cen- 
tre of  gravity,  than  the  top  of  the  highest 
W  ••  the  adverse  part  of  thd  globe.  And, 

5.  By  the  help  of  storms.  The  sea-water 
aelaany  ascends  above  its  own  level,  com- 
ing into  wells  whose  bottoms  lie  bjgher 
tfan  the  sorfiice  of  the  sea  at  high-water 


With  regard  to  tibe  saltness  of  the  sea- 
it  is  very  rationally  judged  to  arise 
great  multitudes  both  of  mines  and 
(  of  salt,  dispersed  here  and  there 
m  the  depths  of  the  sea.  The  salt  being 
coBtiaaaUy  diluted  and  dissolved  by  the 
water,  the  sea  becomes  impregnated  with 
its  partidea  tl^rooghout ;  and  for  this  rea- 
son the  saltness  of  the  sea  can  never  be  di- 
minasbed.  Dr.  Halley  supposes,  that  it  is 
probable  the  greatest  part  of  the  sea-salt, 
and  of  aO  salt  lakes,  as  the  Caspian  Sea,  the- 
Dead  Sea,  the  Lake  of  Mexico,  and  the 
Titicaca,  in  Pern,  is  derived  firom  the  wa- 
ter of  tbe  livers  which  they  receive;  and 
siaee  tins  sort  of  lakes  lias  no  esut  or  d|s- 
cbaife,  bnt  "by  the  exhalation  of  vaponrs ; 
and  also  since  these  vapours  are  entirel]^ 
frob^  or  devoid  of  such  particles,  it  is  cer- 
tain, tkat  the  sakne^s  of  the  sea  and  such 
lakes  mast,  Irom  thne  to  time,  increase,  and 
terefore,  the  saltaess  at  this  time  is  greater 
Ihasi  at  aiqr  time  heretofore.  He  further 
adds,  that  if,  by  experiments  made  in  d^- 
IcfVBt  a^es,  we  eould  find  the  different 
^Hmtity  of  salt,  which  the  same  quantity 
•f  water  (taken  op  in  the  same  place,  and 
in  att  other  the  same  circumstances)  would 
tSot^y  it  would  be  easy  from  thence,  by 
rales  of  proportion,  to  find  the  age  of  the 
werid  very  nearly,  or  the  time  wherein  it 
has  been  aeqoiriug  its  present  saltness. 

tht  Bishop  of  Landaff  has  recommended 
a  ttost  sonple  and  easy  mode  of  ascertain- 
iag  the  saltness  of  the  sea  in  any  latitude  : 
we  iaaert  it  in  hb  own  words. 

*<  As  it  is  not  every  person  who  can  make 
himself  expert  in  the  use  of  the  common 


means  of  estimatiBg  the  quantity  of  salt  con . 
tained  in  sea-vrater,  I  will  mention  a  method 
of  doing  it  which  is  so  easy  and  simple,  that 
every  common  sailor  may  understand  and 
practise  it,  and  which,  from  ^e  trials  I 
have  made  of  it,  seems  to  be  as  exact  a 
method  as  any  that  has  yet  been  thought 
of.  Take  a  clean  towel,  or  any  other  piece 
of  cloth,  dry  it  w^l  in  the  sun,  or  before 
the  fire,  then  weigh  it  accurately,  and  note 
down  its  weight ;  dip  it  in  the  sea  water, 
and  when  taken  out,  wring  it  a  little  till  it 
will  not  drip,  when  hung  up  to  dry ;  weigh 
it  in  this  wet  state,  then  dry  it  cither  in  the  ' 
sun,  or  at  the  fice,  and,  when  it  Js  perfectly 
dry,  weigh  it  again.  The  excess  of  the 
weight  of  the  wetted  cloth  above  its  origi- 
nal weight^  is  the  weight  of  the  sea< water 
imbibed  by  the  cloth ;  and  the  excess  of 
the  weight  of  the  cloth  softer  bemg  dried, 
above  its  origmal  weight,  is  the  weight  of 
the  salt  retained  by  the  cloth ;  and  by  com- 
paring this  weight  with  the  weight  of  the 
sea-water  imbibed  by  the  cloth,  we  obtain 
the  proportion  of  salt  contained  in  that  spe- 
cies of  sea-water. 

^*  Whoever  undertakes  to  ascertain  the 
quantity  of  salt  contamed  in  sea- water,  ei- 
ther by  this  or  any  other  metliod,  would  do 
Well  to  observe  the  state  of  the  viFeather 
preceding  the  time  when  the  sea-vrater  is 
taken  out  of  the  sea,  for  the  qdantity  of 
salt  contained  in  the  water  near  the  suH&ce 
may  be  infinenced  both  by  the  antecedent 
mpisture  and  the  antecedent  heat  of  the  at- 
mosphere." 

Whether  the.  sea  is  Salter  or  not  at  dif- 
ferent depths,  has  not  yet  be^n  properly 
ascertained ;  but  that  its  temperature  varies 
considerably  in  proportion  to  the  depth,  we 
have  decisive  proof. 

<<  With  rdspect  to  the  temperature,"  says 
Bishop  Watson,  *<  of  the  sea  at  difieieat  - 
depths,  it  seems  reasonable  enough  to  sup- 
pose, that  in  summer  time  it  will  be  hot« 
ter  at  the  suriace  than  at  any  considerable 
depth  below  it,  and  that  in  winter  it  will  be 
colder. 

**  Mr.  Wales  describes  the  instrument  he 
made  use  of  for  tr3ring  the  temperature  of 
the  sea  at  different  depths,  in  the  following 
terras :  *  The  apparatus  for  trying  the  sea- 
water  at.dififerent  depths  consisted  of  a 
square  wooden  tube  of  abdut  eighteen 
inches  long,  and  Ihr^  mchte  squhre  exter- 
nally. It  was  fitted  vHth  a  valve  at  the 
bottom,  and  another  at  the  top,  and  had  a 
contrivance  for  suspending  the  tliermome- 
ter  exactly  in  the  middlo  of  it.  Wlien  it 
'    £  t 
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^As  used  it  was  ftsttoed  to  the  deep  sea- 
lioey  just  abote  the  lead,  so  that  all  the 
way  as  it  descendedi  the  water  had  a  free 
passage  through  it,  by  means  of  the  valves 
which  were  then  both  open ;  but  the  mstant 
it  began  to  be  drawn  Up,  both  the  Valves 
dosed  by  the  pressure  of  the  water,  and  of 
course  the  thermometer  was  brotight  Up  in^ 
a  body  6f  water  of  the  same  temperature 
widi  that  it  was  let  down  to.*  With  this 
instrument,  which  is  much  the  same  with 
one  fbrtneriy  described  by  Mr.  Boyle,  in 
his  observations  about  the  saltness  of  the 
sea,  vrater  was  fetched  up  from  different 
depths,  and  its  temperature  accurately  no* 
ticed,  in  ^Gfierent  seasons  and  btitudes. 

«  August  27,  4^772,  south  latitude  «4<» 
40'.  The  heat  of  the  air  was  7$^  of  the 
water  at  tiie  surface  70,  of  vrater  from  the 
depth  of  ^  fathoms  68. 

^<  December  27, 1772,  south  latitude  58^ 
21'.  The  heat  of  the  air  was  31,  of  the  wa- 
ter at  the  sur&ce  S2,  of.  vrater  from  the 
depth  of  160  fatlioms  33|. 

*'  In  the  voyage  to  the  high  northern  lati- 
tudes before  mentioned,  tliey  noade  use  of 
a  bottle  to  bring  up'  water  from  the  bottom, 
which  is  thus  describjed :  '  The  bottle  had  a 
coating  of  wool,  tliree  inches  thick,  which 
was  wrapped  up  in  an  oiled  skin^  and  let 
into  a  leather  purse,  and  the  whole  inclosed 
In  a  well-pitched  canvas  bag,,  firmly  tied  to 
the  mouth  of  the  bottle,  so  that  not'a  drop 
of  water  could  penetrate  to  its  surface.  A 
bit  of  lead  shaped  like  a  cone,  with  its  base 
downwards,  and  a  cord  fixed  to  its  small 
end,  was  put  into  the  bottle'*  and  a  piece 
of  valve  leather^  with  half  a  dozen  slips  of 
thin  bladder,  were  strung  on  the  cord, 
which,  when  pulled,  eflectoally  corked  the 
bottle  on  the  inside.'  We  have  here  put 
down  two  of  the  experiments  which  were 
made  danng  fliat  voyage. 

<<  Aogust  4, 1773,  iiorth  hititude  80°  30'. 
The  heat  of  the  air  was  32,  of  the  water  at 
the  surface  36,  of  water  fetched  up  from 
the  depth  of  60  fathoms  under  the  ice,  39. 

"  September  4, 1773,  north  latitude  65^ 
The  heat  of  the  air  was  66\,  of  the  water  at 
the  surface  55,  of  water  from  the  depth  of 
683  fathoms,  40. 

**  It  appears  from  all  these  experiments 
that,  whence  atmosphere  was  hotter*  than 
the  surface  of  the  sea,  the  superficial  wat^r 
was  hotter  than  that  at  a  great  depth;  and 
when  the  atmosphere  was  colder  than  the 
iurface  of  the  sea,  it  is  evident  that  the  su- 
perficial water  was  somewhat  colder  than  at 
a  considerable  distance  below  it.** 


*  Sea-water  may  be  rendered  fMti  hf 
freezing,  which  excludes  or  precipitates  the 
saline  particles ;  or  by  xlistillation,  which 
leaves  the  salt  in  a  mass  at  the  bottom  of  the 
vessel.  Upon  these  principles,  a  node  of 
detaining  a  supply  of  fresh  water  at  sea  was 
recommended  some  years  ago  to  the  Admi* 
ralty,  by  Dr.  Irving.  It  consisted  hi  only 
adapting  a  tui  tube  of  suitable  dimensions 
to  the  Hd  of  the  common  ship's  kettle,  and 
condensing  the  steam  in  a  hogshead  wbibh 
served  as  a  receiver.  By  tliis  mode  a  sup- 
ply of  twenty-five  gallons  of  fresh  water  per 
hour  migh^  be  obtained  from  the  kettle  of 
one  of  our  ships  of  Wfu*. 

The  salme  taste  of  sea-water,  is  chiefly 
derived  f^-ota  common  salt  Which  it  holds  in 
solution.  Sea-water  b  also  distinguished 
by  a  nauseous  bitte/4aste,  which  is  ascribed 
to  the  animal  and  vegetable  matters  which 
are  floating  in  it  This  taste  has  been  con- 
sidered as  in  tome  measure  foreign  to  it, 
for  it  is  only  found  in  the  water  on  the  sur- 
face of  the  ocean,  or  iiear«  the  shores* 
Sea-water,  taken  up  at  considerable  depths, 
contains  only  saline  matters.  The  specific 
gravity  of  sea-water  varies  from  1.027  to 
1.028.  Its  greater  density  is  owing  to  the 
salts  which  are  dissolved  in  it ;  and  to  this 
iropregoation  also  it  is  owing,  that  it  if  not 
frozen  till  the  temperature  is  reduced  nearly 
to  28^  The  salts  which  are  chiefiy  fbond 
in  sea-water,  are  muriate  of  soda,  or  cooh 
mon  salt)  muriate  of  magnesia,  sulphate  of 
magnesia,  sulphate  of  lim«  and  soda.  The 
quantity  of  saline  ingredients  in  the  waters 
of  the  ocean  varies  from  ^  to^  part  Mr. 
Kirwan  makes  the  average  qtiantity  about 
^  of  its  whole  weight.  The  quantity  of 
saline  contents  of  water,  taken  up  by  Lord 
Mnlgravc  at  the  back  of  Yarmouth  Sands, 
m  latitude  53°,  amounted  neariy  to  ^ ; 
while  Bergman  found  the  water  taken  op 
in  the  hititude  of  the  Canaries,  to  contain 
about  ji  of  its  weight  of  sahne  matter. 
These  quantities^  however,  vary  even  in  the 
same  latitude,  during  rainy  and  dry  seasons, 
near  the  hmd,  or  the  mouths  of  great  ri- 
vers. The  difference  of  latitude  does  not 
seem  to  make  any  considerable  difference 
in  the  proportion  of  saline  matter.  In  Uti- 
tude  80^  north,  sixty  fathoms  nnder  ice, 
sea-water  taken  up  by  Lord  Mulgrave, 
yielded  about  ^;  in  latitude  74»,  neariy  the 
same ;  and  in  latitude  60^,  ^.  Pages  ob- 
tained four  per  cent  from  water  taken  op 
in  Utitude  81^  and  the  same  quantity  of 
saUne  matter  fVom  water  taken  up  in  lati- 
tudes 45*  and  59^  north.    lo  soatherB  lati- 
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tn^  ^e  prop ortion  was  still  greater;  he  was  at  Venice  in  1749,  relinquished  his  for- 
feuod  it  to  contain  the  following  proportions:  mer  opinion,  and  concluded  that  it  was 
hi  the  Mediternmean  the  proportion  is  said  occasioned  either  by  the  laminoos  aspect, 
ts  be  still  greater;  bnt  the  Enxme  and  or  by  some  liqnor  or  effluvia  of  an  insect 
Oupiin  seas '  are  found  to  be  less  salt  whicfi  he  particularly  describes,  though  he 
Oaa  the  ocean.  -This  is  also  the  case  with    does  not  altogether  exclude  otiier  causes, 

tbe  Baltic.    If  the  saline  matters  of  the  and  especially  the  spawn  or  fry  of  fish.    A 

witen  of  the  ocean  did  not  consist  of  dif-  similar  conjecture  is  proposed  by  a  corres- 

ftmt  kinds^  the  proportion  of  salts  which  pendent  of  Dr.  Franklin,  in  a  letter  read  at 

it  contains  might  be  ascertained  by  the  spe-  the  Royal  Society  in  1756  ;  the  writer  of 

d6c  gravity.     The  experiments  of  Mr.  which  *  apprehends,  that  tliik  appearance 

WUcke  show  that  the  proportion  of  saline  may  be  caused  by  a  great  numlier  of  little         a 

Bitter  in  the  Baltic  is  less  than  that  of  the  animals,  floating  on  the  surface  of  the  sea. 

sceiB :  and  that  it  is  salter  dnring  the  pre-  And  Mr.  Forster,  in  his  account  of  a  voy- 

nioee  of  a  westerly  virind,  by  which  the  age  round  the  world  with  Captam  Cook^ 

^n^  is  driven  from  the  ocean^  than  during  describes  this,  phenomenon  as  a  kind  of 

■  esstarly  vrind.    The  proportions  of  the  blaze  H>f  the  sea;  and  havkig  attentively 

tfbent  salts  in  an  analysis,  b^  Bergman,  examined  some  of  the  shining  water,  ez- 

iR  the  following :  presses  his  conviction  tliat  the  appearance 

'  was  occasioned    by  innumerable    minute 

Hnnateof  soda 30.911  animals  of  a  round  shape,  movmg  through 

Muriate  of  magnesia  6.222     -  jt,e  water  in  aU  direcUons,  which  show  se-  * 

Solphate  of  |ime l.QQQ  parately  as  so  many  luminous  sparks  vrhen 

38.133  taken  up  on  the  hand  :  he  imagines  that 

^=^  these  small  gelatinous  luminous  specks  may 

In  1,000  parts  of  water  taken  up  near  ^«  ^  young  f^r  of  certam  ^cies  of  some 

Dieppe,  Lavoiier  found  the  following  salts:  medusae  or  blubber.    And  M.  Dagelat  and 

^  M.  Rigand  observed  several  times,  atid  m 

Muriate  of  soda 1375  different  parts  of  the  ocean,  such  luminous 

Mnriate  of  lune  and  magnesia  ...    156  appearances  by  vast  masses  of  different 

Mariate  of  magnesia 156  animalcules;  and  a  few  days  after,  theses 

lime ,...»....% ...^..      87    «  vras  covered,  near  the  coasts,  with  whole 

Sdphste  of  soda  and  magnesia  ..      84..  banks  of  small  fish  in  innumerable  multi- 

jg.g  tndes,  which  they  supposed  had  proceeded 

.  .  iirom  the  shining  animalcules. 

But  M.  le  Rpi,  after  giving  much  atten« 

The  humnoosness  of  tiie  sea  is  a  pheno*  tention  to  this  phenomenon,  concludes,  that 

neaoa  that  ha«  been  noticed  by  many  nau*  n  ]g  not  occasioned  by  any  shining  insects^ 

ticil  sad  philosophical  writers.    Mr.  Boyle  especially    as,   after   carefully   examming 

Mcribes  itio  some  cosmical  law  or  custom  ^ith  a  microscope  some  of  the  luminous  ' 

tf  the  terrestHal  globe,  or  at  least  of  the  points,  he  foond  them  to  have  no  appear- 

ptsaetary  vortex,  j^jce  of  an  animal;   and   he  also  fbund 

The  Abb^  Kollet  was  long  of  opinion,  that  the  mixtuiie  of  a  little  spirits  of  wine 

tkat  the  h^t  of  the  sea  proceeded  irom  with  water  just  drawn  from  the  sea,  would 

electricity ;  and  others  have  had  recourse  give  the  appearance  of  a  great  number  of 

to  tbt  same  principle,  and  shown  that  the  little  ^parks,  which  wouki  continue  visible 

loBunoQs  points  in  the  surface  of  the  se^  are  longer  than  those  in  the  ocean :  the  same 

peduced  merely  by  friction. '  .  effect  was  piroduced  by  all  the  acids,  and 

There  are,  however,  two  other  hypotb^  various  otb^  liqours.    M.  le  Roi  is  far  from  , 

MS,  which  have  more  generally  divided  be-  asserting  that  tliere  are  no  luminous  insects 

tween  them  tbe  solution  of  this  phenome*  in  the  sea ;  for  he  allows  that  several  gen^ 

■OB;  tbe  one  of  these  ascribes  it  to  the  tiemen  havetound  them ;  but  he  is  satisfied 

ifaiaingNof  kminons  insects  or  animalcu*  that  the  sea  u  lammous  chiefly  on  some 

Ics,  and  the  other  to  the  light  proceeding  other  account,  though  he  does  not  so  much 

frooi  the  putrefaction  of  animal  substancef.  as  offer  a  conjecture  witli  respect  to  the 

I       The  Abb(6  NeUet,  who  at  first  considered  true  cause. 

I       Ihii  huninoHsness  as  an  electrical  pheno-        Other  authors,  equally  dUsatisfied  with 

I        neaon,  having  had  an  opportunity  of  ob-  the  hypothesis  of  luminous  insects,  for  ex* 

lerring  the  circumstances  of  it,  when  he  plaining  the  phenoq^enon  whi^ii  is  the  sub* 
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SEA 

ject  of  thi»  article,  have  ascribed  it  to 
substance  of  the  phosphoric  ktndy 
from  pwtrelactioD. 

JSea^  in  law :  The  sea  shall  be  open  to  all 
merchants.  The  main  sea  beneath  the  low 
waler  marie,  and  round  England,  ispart  of 
Enghmd  ^and  the  admiralty  has  jarisdfction 
there. 

SEAMEN,  such  as  are  reserved  to  serre 
the  King,  or  other  persons,  at  sea,  who  may 
not  depart  without  license,  &c.  Seamen 
fighting,  quarreling,,  or  making  any  'dis- 
torbance,  may  ^  pnnisfaed  by  the  com- 
nissioners  of  the  navy,  with  fine  and  impri^ 
sonment.  Regbtered  seamen  are  exempted 
iVom  serving  in  any  parish  office,  Sec.  and  are 
,  allowed  bounty,  money  besides  their  pay. 
iy  the  law  of  merchants,  tlte  seamen  of  a 
vessel  are  accountable  to  the  master  or 
commandmr,  and  the  master  to  the  owners, 
and  the  owners  to  the  merchants,  for  da- 
mage sustained  either  by  negligence  or 
otherwise;  Where  a  seaman  is  hired  for  a 
voyage,  and  he  deserts  it  before  it  is  ended, 
lie  shall  lose  his  wages ;  and  m  case  a  ship 
be  lost  by  a  tempest,  or  in  a  storm,  the  sea^ 
men  lose  their  >vageS|  as  well  as  Ae  owners 
their  freight.  > 

Seamen,  in  law  c  by  various  •tattttes,sailors 
having  served  the  King  for  a  Umit^d  time, 
are  fi^ee  to  use  any  trade  or  profeaion,  in 
aqy  town  of  the  khigdom.  By  2  George  II. 
c.  S69  made  perpetually  by  t  George  IIL 
c.  31,^  no  master  of  any  vessel  shall  ca/ry  to 
sea  any  seaman,  his  own  apprentice  except* 
ed,  without  first  entering  into  an  agreement 
with  such  seaman  for  his  wages;  such 
agreement  to  bt  made  in  writing,  and  to  - 
declan{  what  vrages  such  seaman  is  to  re* 
coive  during  the  whole  of  the  voyage,  or  for 
such  time  is  shall  be  therein  agreed  upon$ 
and  such  agreement  shall  also  express  the 
yoyagefor  which  such  seaman  was  shipped 
to  perform  the  same,  ander  a  penalty  of 
101,  for  each  mariner  carried  to  sea  without 
such  agreemtet,  te  be  forfeited  by  the  ma»* 
ter  to  the  use  of  Greenwich  Hospital.  This 
agreement  is  to  be  signed  by/  each  mariner 
within  three  days  after  entering  on  board 
such  ship,  and  is,  when  ezecnt^,  buMUng 
on  all  parties. 

SEAL,  a  puncheon,  or  piece  of  metal,  or 
other  matter,  usually  either  round  or  oval, 
whereon  are  engraven  the  arms,  device,  &c. 
of  some  prince,  state^  community,  magis* 
trate,  or  private  person,  often  with  a  legend 
or  siiscription,  thQ  impressidb  of.vrhereof  in 
wax,  serves  to  make  acts,  instnunents,  See, 
authentic.    •  v  , 


'    SEB 

Before  the  time  of  William  the  Con- 
queror, the  makers  of  all  deeds  oniy^ sub- 
scribed their  names,  adding  the  sign  of  the 
cross,  and  a  great  number  of  ;iivitnesses;  but 
that  monarch  and  the  nobility  used  seals 
with  their  arms  on  them,  which  example 
i((ras  afterwards  followed  by  others.  'Ttt 
colour  of  the  wax  wheremth  this  King's 
grants  were  sealed  was  usually  green,  to  sig- 
nify that  the  act  continued  fresh  for  ever, 
and  of  force.  A  seal  is  absolutely  necesswy 
in  respect  of  deeds,  because  the  sealing  of 
them  makes  persons  partjes  thereto,  and 
without  being  sealed,  they  are  void  in  law. 

SEALER,  an  officer  in  chancery  ap- 
pointed by  the  Lord  Chancellor,  or  Keeper 
of  the  great  seal,  to  seal  the  writs  and  in* 
stniments  there  made  in  his  presence. 

SEAMS  qfa  ship,  are  places  vAxerthet 
planks  meet  and  join  together.  There  is 
also  a  kind  of  peculiar  seam  in  the  sowing 
of  sails,  which  they  call  monk- seam ;  the 
other  seam  of  a  sail  is  -the  round-seam,  so 
called  from  its  bein^  round  hke  the  com> 
mon  seams,       • 

SEARCHER.  See  Alnages.  Searcher 
is  also  an  officer  of  the  customs,  whose 
business  is  to  search  and  examine  all  ships 
outward  bound,  to  see  whether  they  have 
any  prohibited  or  unaccustomed  goods  on 
board. 

^EAR  clothy  or  Cere  cloth,  m  surgery,  a. 
form  of  external  remedy  somewhat  harder 
than  an  unguent,  yet  soAer  than  an  em- 
plaster,  though  it  is  frequently  used  both 
for  the  one  and  the  other.  The  sear-ck>di 
is  always  supposed  to  have  vrax  in  its  com* 
position,  which  distinguishes  and  even  deao- 
mhiates  it.  In  effect^  vriiea  a  luiiment  or 
unguent  has  wax  enough  m  it,  it  does  not 
dtfer  *fit>m  a  sear^loth. 

SEBACIC  acid,  the  acid  of  fat  The 
penetratuig  fumes  vriiicfa  are  exhaled  from 
melted  tallow,  and  which  affect  the  eyes, 
the  nostrils,  and  even  the,  lungs,  had  been 
long  ago  observed.  Jittle  attention,  how- 
ever^  vras  paid  to  their  nature  and  proper- 
ties. In  1754  appeared  a  dissertation  by 
M.  Seguer,  on  the  acid 'of  animal  fat,  which 
contaiaed  a  dlnnber  of  well-conducted  ex- 
periments. Crell  endeavoured  to  improve 
the  process  for  the  separation  ^ad  purifica- 
tion of  this  acid,  and  to  asccrtau^  the  pro- 
perties of  its  combhnitions.  These  were 
pubhshed  in  the  Philosophical  Transactions 
for  the  years  1780  and  1782.  But  it  ap- 
pears, that  the  acid  obtained ,  by  those  who 
first  treated  of  the  snlyect,  was  either  the 
acetic  acid,  or  80bi#  add  different  frpm  the 
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SEC- 
lebtcic,  tiia  properties  of  which  are  qtdte 
Moct  from  tluwe  which  ^bauA  been  for« 
neriy  described.  The  process  by  which 
Thenard  obtained  the  sebacic  acid  is  the 
kHomtig.  He  distilled  a  qoantity  of  hogs- 
hrd,  and  washed  the  product  several  times 
with  hot  water.  He  then  dropped  into  it 
scedte  of  lead ;  there  was  formed  a  flakey 
piedpitate,  which  was  collected  and  dried, 
pit  into  a  retort  with  salphoric  acid,  and 
heattd.  llie  Uqnor  in  the  recdver  had  no 
add  character ;  but  there  appeared  in  the 
tetort  a  melted  matter  analogous  to  fiit 
t^'9  carefully  se{iaiated ;  and  after  being 
wiAed,  is  boOed  with  water.  By  the* 
aelifi  df  heat  the  whole  is  dissolved  by  the 
nter,  and  when  it  copls^  crystals  in  the 
;^e  of  needles  are  deposited.  These  are 
die  Kbacic  acid  which  has  the  following 
pnpertieB.  It  bas  no  smell,  a  slight  acid 
tste,  and  reddens  strongly  Uie  tincture  of 
tUBiois.  When  heated  it  melts  like  tallow. 
ItbiDQch  more  soluble  in  warm  than  tn 
cold  water.  Alcohol  dissolves  it  in  large 
fBBtititt.  Boiling  water  saturated  with 
dw  add  fomtt  a  solid  mass  on  cooling.  Jit 
crptiUisesin  small  needles,  but  with  certam 
pncautions  may  be  obtained  in  the  form  6f 
ioBS,  luis^  ^n<l  v^ry  brilliant  plates.  It  pre- 
cipiUtes  the  acetate  and  nitrate  of  mercury 
*ul  kad,  and  mtrate  of  silver  -,  it  neotralizes 
d«  alkalies,  and  forms  with  them  soluble 
idti. 

SEBATES,  in  chemistry,  salts -formed  of 
tkiebadc  acids,  and  alkalies,  earths,  &c ; 
Ihey  are  soluble  in  water. 

^ECALE,  in  botany,  rye,  a  genua  of  Ae 
Triaadria  Digynia  claas  and  order.  N^atu- 
nl  order  of  Gramina  or  Grasses.  Essential 
dmacter:  calyx  opposite,  two-valved, 
tvo-floweredy  solitai^.  There  are  four 
species,  m.  the  vinosnra,  ori^ntale,  creti< 
on,  and  cercale.  9.  villosinn,  or  wood  rye- 
Smii,  is  distingai^MI  by  a  calyx  with 
vedgeifaaped  scales,  and  by  the  fringe  of 
d^  ghuae  being  woolly.  The  glumes  of  the 
SyMieatde  are  shaggy,  and  the  scales  of  the 
cslyxare  shaped  like  an  awL  The  glumes 
^  the  S.crettcnm  are  fringed  on  the  outside. 
'Rk  8.  eereale,  or  common  rye,  has  glumes 
^  rough  fr^iges*  It  is  a  native  of  die 
■land  of  Candia,  was  introduced  into  Eng- 
1^  many  ages  ago,  and  is  the  only  species 
^  ryo  cultivated  inr  this  kingdom.  Tliere 
are,  however,  two  varieties,  the  winter  and 
^riag  rye.  The  winter  rye,,  which  is 
laiger  in  the  grain  than  the  spring  rye,  is 
town  in  autumn  at  the  same  time  with 
^iie«t»aiMl  sometuMt  aiized  mth  it  -,  b 


SEC 

as  the  jye  ripens  sooner  than  the  wheat, 
this  method  must  be  Tcry  exceptionable. 
The  spring  rjre  is  sown  along  with  oats,  and 
usually  ripens  a»  soon  as  the  winter  rye  ; 
but  the  grain  produced  is  lighter,  and  it  is 
therefore  seldom  sown  except  where  the 
autumnal 'crop  has  failed.  Rye  is  com- 
monly sown  on  poor,  dry,  limestone,  or 
sandy  soils,  where  wheat  will  not  thrive.  By 
continuing  to  sow  it  on  such  a  soil  for  two 
or  three  years,  it  will  at  length  ripen  a 
month  earlier  than  that  which  has  been 
rai^  for  years  on  strong  cold  ground. 

SECANT,  m  geometry,  is  a  line  that     . 
euto  another,  or  divides  it  into  two  parts. 

In  trigonometry,  the  secant  denotes  a 
right  line  drawn  from  tha  centre  of  a  circle, 
which  cutting  the  cbcumference,  proceeds 
till  it  meets  with  a  tangent  to  the  same  drde. 
SECHIUM,  in  botany,  a  genus  of  the 
Monoecia  Syngenesia  class  and  order.  Na- 
tural order  of  Euphorbiae,  Jossieu.  Essential 
cfaanicter :  calyx  half,  five-deft ;  corolhi 
fiverdef^  with  ten  hollows  in  the  upper 
part  of  the  lube  ;  nectary  :  male,  fibments 
five,  connected  :  female,  stigma  very  large, 
peltate  reflexed,  five-deft ;  pericarpium  ' 
large,  ovate,  turbinate,  one-seeded.  There 
is  only  one  spedes,  vts.  S.  edule,  the  chocho 
vine.  It  is  a  native  of  the  West  Indies  ; 
flowering  and  fimitUigln  December. 

SECOND,  in  geometry,  chronology,  &c. 
tiie  sixtieth  part  of  a  prime  or  minute; 
whether  of  a  degree,  or  of  an  hour  ;  it  is 
denoted  by  two  small  accents,  thus  ('/), 

SECRETARY,  an  officer  who  by  his 
master's  orders  writes  letters,  dispatches, 
and  other  instruments,  which  ho  renders 
authentic  by  his  signet.  Of  these  there  are 
several  kinds;  as,  1.  Secretaries  of  State, 
who  are  officers  that  have  under  their  ma« 
nagement  and  direction  the  most  important 
affiurs  of  the  kingdom,  and  are  obliged 
constantly  to  attend  on  the  King:  they  re- 
cdve  and  dispatch  whatever  comes  to  their 
hands,  either  from  the  crown,  the  church, 
the  aimy,  private  grants,  pardons,  diqpen- 
satiom,  &c.  as  likewise  petitions  to  tlie  so- 
vereign,  which,  vrhen  read,  are  returned  to 
them ;  all  which  they  dispatch  according  to 
the  King's  durection.  They  have  authority  to 
conunit  perMms  for  treason  and,  other  of- 
fences agamst  the  state,  as  conservators  of 
the  peace,  at  common  hiw,  or  as  justices 
l<^the  peace  throughout  the  kingdom.  They 
are  members  of  the  Privy  Coundl,  which, 
is  sddom  or  never  held  witiiout  one  of  them 
being  present ;  and  as  to  the  business  and 
correi^ofldeiice  in  all  parts  of  this  kingdomi 
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it  <s  mattaged  by  either  of  the  tecretaries, 
without  any  distinction;  but  with  respect 
to  fbr^g^  affain  the^ business  is  divided  into 
two  provinces  or  departments,  the  sonthem 
and  the  northern,  comprehendiog  all  the 
kingdoms  and  states  that  have  any  inter- 
course with  Great  Britain ;  each  secretary 
receiving  all  letters  and  addresses  firom,  9fad 
'  making  all  dispatches  to,  the  several  princes 
and  states  comprehended  in  hn  province. 
2.  Secretary  of  an  Embassy,  a  person  at- 
tending an  embassador  fdr  waiting  dispatches 
relating  to  the  negociation.  There  is  a  great 
difference  between  the  secretary  of  an  em* 
bassy,  and  ^e  embassador's  secretary ;  the' 
last  being  a  domestic  or  menial  of  the  em- 
bassador,  and  the  first  a  servant  or  minister 
of  the  prince.  S.  The  Secretary  of  War, 
an  officer  of  the  War  Office,  vrho  has  two 
chief  clerks  under  htm,  the  last  of  which  is 
the  secretary's  messenger.  Thero  are  also 
secretaries  in  most  of  the  other  offices. 

SJ^CRBTION.  In  the  course  of  the 
circulation  the  blood  is  conveyed  to  certain 
organs  named  glands,  and  is  there  entirely 
changed  in  its  cliemical  composition,  so  as 
to  form  various  products  not  pre-existing  in 
the  mass  of  blood,  and  which  form  some  of 
the  roost  important  varieties  of  animal  mat« 
tcr.    See  Physiologt. 

SECTION,  in  geometiy,  denotes  a  side 
or  surface  appearing  of  a  body  or  figure  <Jut 
by  aootaer ;  or  the  place  where  lines,  planes, 
ice,  cut  each  other.  The  common  section 
of  two  planes  is  always  a  right  line ;  being 
the  line  supposed  to  be  d^wnon  one 
plane  by  the  aeiBtion  of  the  other,  or  by  its 
entrance  into  it. 

Section  of  a  bmMinfr,  in  architecture, 
is  the  same  with  its  profile ;  or  a  delinea- 
tion of  its  heights  and  «deptfas  raised  on  a 
plane,  as  if  the  fabric  was  cut  asunder  to 
discover  its  mside.  . 

SECTOR,  in  geometry,  is  a  part  of  a 

.  circle,  comprehended  between  two  radii 

and  the  arcli;  or  it  is  a  m-xed  triangle, 

formed  by  two  radii  and  the  arch  of  a 

circle. 

Sector  is  also  a  mathematical  instru- 
ment, of  great  use  in  finding  the  proportion 
between  quantities  otthe  same  kind,  as  h^ 
tween  lines  and  lines,  surfaces  and  surfaces, 
&c.  for  which  reason  the  Frenoh  call  it  the 
compass  of  proportion. 

The  great  advantage  of  the  sector  above* 
common  scales,  4ec  i«,  that  it  is  adapted  to 
all  radii,  and  all  scales.    For,  by  the  line  of 
ohordft,  sines,  tangcbts,  Sec.  on  the  lector, 
Wfi  hiive  lines  of  cfaordif,^  sines,  taogents, 


SEE 

&C.  adapted  toany  radras  betweentfae  length 
and  breadth  of  the  sector,  when  opened. 
The  sector  is  founded  ori  the  fourth  propo* 
sition  of  the  sixth  book  of  Euclid,  where  it 
is  demonstrated,  tlmt  similar  triangles  have 
their  homologous  sides  proportional  See 
MatAematioai.  Instruments. 

SECUNDINES,  after  birth,  m  anatomy, 
the  several  coats  or  membranes  wherein 
the  fcetus  is  vrrapped  up  in  the  mother's 
womb,  as  the  chorion  and  amnios,  with  the 
placenta,  &c.    See  Midwifery. 

SECURIDACA,  in  botany,  a  gemn  of 
the  Diadelphia  Octandria  class  and  order. 
Natural  order  of  Papilionaeee,  or  Legnmi^ 
nosae.  Essential  character.:  calyx  thiee- 
leaved;  coroHa  papihonaceous,  with  the 
standard  t^oleaved  within  the  wings ;  1e* 
gume  ovate,  one-celled,  one-seeded,  ending 
in  a  liguUte  wing.  There  are  three  tpe. 
cies'. 

SEDITM,  in  botany,  Mtonearop,  a  geou 
of  the  Decandria  Pentagynia  class  and 
order. ,  Natural  order  of  Succulentae.  Sem« 
pervivce,  Jussieu.  Essential  character:  ca- 
lyx  five-cleft ;  corolla  five-petalled ;  scales 
nectariferous  ^ve,  at  the  base  of  the  genu ; 
capsules  five.  There  are  thirty  species,  all 
of  which  are  hardy,  herbaceous,  succident 
perennials,  durable  in  root,  but  mostly  an- 
nual in  stalk,  &c,  which,  rismg  in  spring, 
flower  in  June,  July,  and  August,  in  d^^* 
ferent  sorts ;  the  flowers  consisting  tiniver* 
sally  of  ^ve  spreading  petals,  generally 
crowning  the  stalks  uum^ionsly  in  corym- 
bose and  cymose  bunches  and  spikes,  ap* 
pearing  tolerably  conspicuous,  and  are  suc- 
ceeded by  plenty  of  seeds  in  autumn,  by 
which,  they  may  be  propagated,  also  abun- 
dantly by  parting  the  roots,"  and  fcfy  slips 
or  cuttings  of  the  stalks  in  summer]  in  all 
of  vrhich  methods  they  readily  grow,  and 
spread  very  fiut  into  tufted  bunches :  bemg 
all  of  succulent  grovrti^  they  consequently 
delight  most  in  dry  soils,  or  in  any  dry  rub* 
bishy  earth.  As  flowering  pbmts,  they  are 
mostly  employed  to  embellish  rock-work, 
rums,  and  the^like  plaoea ;  planting  either 
the  roots  or  cuttings  of  the  shoots  in  a  little 
mud  or  any  moist  soil  at  first,  pbuHug  it  in 
tl/k  crevices,  where  they  will  soon  root  and 
^x  themselves,  and  spread  about  veiy  agree* 
ably. 

SEED,  in  botany,  the  essence  of  the 
fhut  of  every  vegetable*  linneus  deno- 
minates it  to  be  a  deciduous  part  of  w 
platnt,  containing  the  rudiments  of  the  new 
vegetable,  and  fertiliied  by  tlie  sprinklmg 
oft^malediut,  Plante  are  ^ndibed  with 
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we  seed  n  tbe  tet-pink^  or  two  as  in  nm- 
beUeferoQS  plants ;  or  three  as  in  the  spurge : 
or  many  as  in  the  raniinculns,  Sec,  The 
Aape,  ttmctore,  and  sides  of  seeds  are  va- 
IMKB.  Linnaens  denominates  seeds  the 
eggs  of  plants ;  and  the  fecundity  of  plants 
k  often  astonishing:  there  are  4,000  s^eds 
is  a  single  sun-flower ;  more  than  S0,000 
ia  a  poppy ;  and  in  a  single  tobacco  plant 
860,000  have  been  enumerated.  The  an- 
■nl  prodnce  of  a  single  stalk  of  spleen- 
vsrthhas  been  estimated  to  be  a  million 
•f  seeds.  Plants  are  disseminated  m  ▼•- 
ma  methods:  some  are  carried  along  by 
limi  and  torrents  many  hundred  miles 
ftm  their  native  soil,  and  cast  upon  a  very 
tferent  climate,  to  which,  howevery  by  de- 
frees  they  render  themselves  familar.  Some 
•re  formed  by  wings  to  be  borne  before 
tke  wind  to  distant  places,  i^irds,  squir- 
reb,  &c.  swallow  seeds,  and  void  them 
vboteand  fit  for  vegetation,  and  thus  dis- 
sennnate  them.  There  are  others  that  dis- 
pent  themselves  bjr  an  elastic  force,  that 
rendes  either  in  the  «*  calyx",  as  in  oats  and  ^ 
the  fenis:  m  their  "pappus**,  as  in  the 
**  eeataQiea  cmpina'',  or  in  their  capsule,  as 
la  the  getaninm. 

Seeu.    See  Skmen. 

SEGMENT  of  a  drcle,  m  geometry,  that 
part  of  the  circle  contained  betw^een  a 
chord  and  an  arch  of  the  sanre  circle. 

Sbgmbht  of  a  sphere^  is  a  part  of  a  spher^e 
tcfwoated  by  a  portion  of  its  snrface,  and 
t  plaoe  which  cots  it  oil;  passing  somewhere 
oat  of  the  centre; 'being  more  properly 
ailed  the  section  of  %  sphere.  Tlie  base 
of  soch  a  segment,  it  is  evident,  b  alvrays  a 
drde.  And  the  convex  surfaces  of  diflfereut 
lepients,  are  to  eadi  other  as  their  alti- 
tudes, or  veined  sines.  And  as  the  whole 
eoDfex  surface  of  the  sphere  is  equal  to 
four  of  its  great  circles,  6r  four  circles  of 
tte  same  diameter;  so  the  surface  of  any 
legment  is  equal  to  four  circles  on  a  dia^ 
meter  equal  to  the  chord  of  half  the  arc  of 
the  segmentt  So  that  if  d  denotes  the  dia- 
meter of  tbe  sphere,  or  the  chord  of  half 
tiK  chtaunierence,  and  c  the  chord  of  half 
the  arc  of  any  other  segment,  also  a  the 
ahitode  or  versed  sme  of  tfae  same ;  then, 

SAiiad*   is   the   snrface  of  the  whole 

sphere,  and 
S.1416C*,  or  3.1416J,  the  surface  of  the 

segment 

For  the  solid  content  of  a  segment,  tiiere 
are  two  rules  usnally  given;  viz,  1.  To 
three  times  the  square  of  the  radius  of  its 
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base,  add  the  square  of  its  height ;  multiply  < 
the  sum  by  the  height,  and*  the  product  by 
.5356.  Or,  Sdly,  From  three  times  the 
diameter  of  the  sphere,  Nsubtract  twice  the 
height  of  the  frnstrum ;  ronltiply  the  remain- 
der by  the  square  of  the  height,  and  the  pro- 
duct by  .6236. 

SEGUIERIA,  in  botany,  so  named  in 
honour  of  Jean  Fi>ui<;ois  Seguier,  a  genus 
of  the  Polyandria  Monogypia  class  and 
order.  Essential  character:  calyx,  five- 
leaved  ;  corolla  none;  capsule,  one-seeded, 
terminated  by  a  large  vriug,  having  small 
lateral  oAes»  There  are  two  species,  viz» 
S.  Americana  and  S,  Aaiatica. 

SEISIN,  is  two-fold,  seism  in  law,  and 
seisin  in  fact.  Seisin  in  fact,  is  when  ai^ 
actual  possession  is  takei^;  seisin  in  law, 
when  something  is  done,  which  tlye  law  ac^ 
counts  a  seisin.    See  BnAXf ,  Feb,  &c. 

SELAGO,  m  botany,  a  genns  e^e  Pidy- 
namia  Gymnospermia  class  andt>rder.  Na?  ' 
tural  order  of  Aggregate.  Vitices,  Jus^ieu« 
Essential  character:  calyx,  five-cleft;  co- 
rolla, tube  capillary,  border  almost  equal ; 
seed  one  or  two.  There  are  twenty  species. 
These  plants  are  herbaceoas  or  shrubby; 
all  natives  of  the  Cape  of  Good  Mope« 
Leaves  alternate;  flowers  in  most  of  the 
species,  allied  to  Uiose  of  eranthemum  and 
verbena,  irregular,  tubular,  in  alternate 
termmating  spikes,  which  are  simple  or 
manifold ;  in  a  few,  the  flowers  are  regular, 
with  a  short  two  seeded  tube^  in  a  sort  of 
terminating  corymb. 

SELENITE,  in  mineralogy,  a  species 
of  the  Calc  genus,  is  of  a  snow  white  colour, 
passing  into  different  shades  of  grey.  It 
18  most  generally*  massive,  and  not  unfrc^ 
quently  crystallized;  the  ct78tals  are  sel- 
dom large ;  internally,  i^  lustre  shining  and 
splendent*  The  fracture  is  perfectly  foliat- 
ed. It  is  transparent,  soft,  and  not  par- 
ticularly frangible ;  specific  gravity  1.5 ;  it 
is  composed  of  lime,  sulphuric  acid,  and 
water,  and  a  found  in  Cienhany,  Fhmce, 
and  England.  On  account  of  its  great 
purity  it  is  employed  in  takmg  the  most 
delicate  impressions:  it  is  also  nsad  for 
crayons,  and  when  burnt  and  powdered, 
it  is- used  fbr  cleansing  sf^er.  It  is  (be  same' 
with  Gypsum,  uiid^r  which  word  will  l>e 
fonnd  some  other  particulars  relating  to  it. 

SELEUCIDiE,  in  chronology.  £ra  of 
the  Seleucidap,'or  the  SyroMacedonian  aera, 
is  a  cbmputation  of  time,  commencing  from 
the  establishment  of  tbe  Seleucidae,  a  race 
of  Greek  kings,  who  reigned  as  successors 

of  Alexander  the  Great,  in  Syrio,  as  the 
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Ptolemies  did  in  Egypt.  This  a^  we  6nd 
esqiM-essed  in  the  book  of  the  Maccabees, 
and  on  a  great  number  of  Greek  medals, 
stnick  by  the  cities  of  Syria,  Sec.  The  rab- 
bins call  it  the  a&Ta  of  contracts ;  and  the 
Arabs  iherik  dilkanudn^  that  is,  the  aera  of 
the  two  boms.  According  to  the  best  ac- 
counts, the  first  year  of  this  sera  falls  in  the 
year  311  before  Christ,  being  twelve  years 
after  Alexander's  death. 

SELINUM,  m  botany,  a  genus  of  tlie 
Pentandria  Digynia  class  and  order.  Na- 
tural order  of  Umbellatse  or  Umbelliferae. 
Essential  character :  petals,  cordate,  equal ; 
involucre,  reflex;  fruit  oval,  oblong,  com- 
pressed, flat,  striated  in  the  middle.  There 
are  nme  species. 

SELJj,  in  building,  is  of  two  kinds,  etz. 
-ground-sell,  which  denotes  the  lowest  piece 
of  timber  in  a  tunber  building,  and  that  on 
which  the  whole  supentructure  is  raised ; 
and  the  vrindow-sell,  is  the  bottom  piece 
in  a  window-frame. 

SEMECARPUS,  in  ^botany,  a  genus  of 
the  Pentandria  Trigynia  class  and  order. 
Essential  character:  calyx  inferior,  five- 
deft;  corolla,  five  petalled;  nut,  kidney- 
form,  inserted  into  a  large  fleshy,  flattened 
receptacle.  There  is  but  one  species,  riz. 
S.  anacardium,  marking  nut  tree.  It  is  a 
native. of  all  the  mountainous  parts  of  Indiaj 
flowering  in  July  and  August. 

SEMEN.  See  Physiology.  Semen 
is^secreted  in  the  testes  of  male  animab ; 
but  when  it  is  ejected  it  is  composed  of 
two  substances;  the  one  is  fluid  and  milky, 
iand  the  other  of  a  thick  mucilaginqus  con- 
sistence, in  which  appear  a  great  number 
•f  white  silky  filaments,  especially  if  it 
be  agitated  in  cold  water.  It  has,  a  dis- 
agreeable odour,  and  an  acrid  irritating 
taste.  The  specific  gravity  varies  consider- 
ably, but  is  always  greater  than  that  of 
water*  When  it  is  rubbed  in  a  mortar,  it 
froths  up,  and  acquires  the  consistenqe  of 
pomatum  from  the  air  vnth  which  it  mixes. 
It  converts  the  flowers  of  violets,  to  a  green 
colour,  and  it  precipitates  the  calcareous 
,and  metallic  s^ts,  which  shows,  that  it 
contains  an  uncombined  alkali.  The  thick 
|>art  of  tlie  sem|^  as  it  cools,  becomes 
transparent,  and  Sissumes  a  greater  degree 
of  consistence ;  but  it  afterwards  becomes 
entirely  liquid,  even  without  absorbing 
moisture  from  air.  If  semen  be  exposed 
to  the  air  after  it  has  become  liquid  at  the 
tempenature  of  sixty  degrees,  it  becomes 
covered  with  a  transparent  pellicle,  and  at 
the  end  of  three  or  four  days  deposits  fine 
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transparent  crystals  of  a  line  in  lengtii, 
crossing  each  other  like  radii  from  a  centre. 
When  they  .are  magnified,  they  appear  to 
be  four-sided  prisms  terminated  by  long 
four-sided  pyramids.  When  semen  is  ex- 
posed to  a  warm  av,  in  considerable  quan- 
tity, it  is  decomposed ;  it  assumes  the  colour  - 
of  the  yolk  of  egg,  andv^becomes  acid,  either 
by  absorbuig  tlie  oxygen  from  the  atmos- 
phere, or  by  a  different  combinat^if  and 
arrangement  of  its  own  coustitnent  prin- 
ciples. Heat  accelerates  the  liquefaction 
of  semen;  and  when  it  has  undergone  this 
change  it  is  no  longer  susceptible  of  coagu- 
lation. It  is  decomposed  by  the  appUca- 
lion  of  strong  heat.  Water  is  first  sepa- 
rated ;  it  tlien  bkickens,  swells  up,  and 
emits  yellow  fumes,  havuig  an  empyren- 
matip,  ammoniacal  odour.  A  light  coal  re- 
mains behind,,  which  burns  readily  to  white 
ashes. 

The  adds  readily  dissolve  •  semen,  and 
this  solution  is  n^t  decomposed  by  the  al- 
kalies ;  nor  indeed  is  the  alkaline  solution 
of  semen  decomposed  by  the  adds.  Wine, 
cider,  and  urine,  also  dissolve  semen,  but 
it  is  in  ^consequence  of  the  add  which  is 
combmed  with  these  liquids.  The  crystals 
which  form  in' semen  by  spontaneous  eva- 
poration in  the  open  an*,  and  wfaidi  are  en- 
tangled in  the  viscid  matter,  may  be  sepa- 
rated by  adding  water. 

These  crystals  have  neitlier  smell  nor 
taste.  They  melt  under  the  blow-pipe  mto 
a  white  opaque  globnle,  wbiich  is  surrounded 
with  a  yeUowisli  flame.  This  salt  is  insolu- 
ble in  water,  and  is  n<tt  acted  on  by  the 
alkalies;  but  is  soluble  in.  the  mineral  acids 
without  effervescence,  firom  which  solutions, 
limewrater,  the  alkaUes,  and  oxalic  add 
throw  down  a  precipitate.  The  component 
parts  of  semen  ar6  found  to  be 

Water. 90   ^ 

Mucilage 6 

Soda s.. 1 

Phosphate  of  lime i 3 

'  100 

SEMICIRCLE,  in  geometry,  half  a  cir- 
cle, or  that  figure  comprehehded  between 
the  diameter  of  a  circle  and  half  the  circnm* 
ference. 

SEMICOLON,  in  grammar,  one  of  the 
pomts  or  stops  used  to  distinguish  the  seve- 
ral members  of  sentences  from  each  other. 
See  Punctuation. 

SEMICUBICAL  jMira^o/o,  m  the  higher 
geometry,  a  curve  of  the  second  order, 
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ikran  Oe  e«bct  of  tbe  ordioates  are  as 
AeiqDvesof  the  abeeisflet.    Its  eqoatioB 

Iteaiei  of  tbe  space  A  PM  (l^late  XIV. 

Iftcd  fig.  1),  is  =  Ti  #y  =*AP  X 

PM,  or  ^  of  the  circaniscribiiig  rectaDf^ 

Ik  coateot  of  the  solid  generated  by  the 

imlstioa  of  the  space  ^PM  about  the 

nil At>>ipjrsr' =  .7854 A P  X  P MS  or 

j  if  tlM  ctmiwscribing  cylinder.    And  a 

csde  cfai  to  the  suHiMie  of  tbnt  solid  may 

beftswl  iroB  the  qaadratore  ef  an  liyper- 

Mk  iptce.    Ako  the  length  of  any  arc, 

AMyflf  the  carve  may  be  easily  obtained 

ftm  the  ^aadratiire  of  a  space  contained 

■tepsrt  of  the  conre  of  the  common 

laiMa,  two  semi-ordinates  to  the  axis,  and 

<ke  pirt  of  the  axis   contained  between 

te.  This  curve  may  be  described  hy  a 

CiitiaKd  motion,  viz.  by   Astening  the 

Sigh  of  a  square  in  the  vertex  of  a  com- 

■nporaboU;  and  then  carrying  the  inter- 

Mctiso  of  one  side  of  this  square  and  a  long 

fihr  (which  raler  al«vays  moves  perpen- 

M»  to  the  axia  of  the  parabola)  along 

Ike  cone  of  that  parabola.    For  the  inter- 

Mcte  of  the  mler,  and  the  other  side  of 

Ike-iqmre  will  describe  a  semicabic^  para- 

kh.  Madaurin  performs  this  witnout  a 

CMSSD  paiabola,  in  his  Geometria  Or- 

fHJes. 

^BiODIAMETER,  half  the  diameter,  or 
^■ijkt  hne  drawm  from  the  centre  of  a  cir* 
^<r  sphere,  Co  its  circomference;  being 
^■■e  with  ¥vfaat  is  otherwise  called  the 
"■'■a.  The  distances,  diameters,  Ac,  of 
^htavealy  bodies,  are  nsoally  estimated, 
^  astranomers,  in  semidiameters  of  the 
c«4;  sad  the  distances  of  the  secondary 
Fbacti  (fom  tbetr  respective  priarary  ones, 
^midiimeten  <if  the  body  of  the  pri- 
■vypfamet. 

Ssi^KMe  the  seroidiameter  of  the  Earth 
ts  be  uiity,  tben  the  measures  of  the  Snu 
aadpltnets  will  be  as  follow:  The  semi- 
teeter  of 

The  Earth 1 

The  Son   111.25 

.     TlieMoon    0.«7 

Mercnry  :.     0.38 

Venos   1.15 

Mais 0.65 

Japiter 11.81 

Satnm  :. 9.77 

Hencfael  4.32 

SEMIPARABOLA,  in  geometry,  acorve 
*<*aed  by  the  equation  ax^"^  =  y"  > 
«  ax'zr  3f*,  and  a«^  ^  /•    In  semipara* 
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2*" ^ ;  or  the  powers  of  the  seanordinates 
are,  as  the 'powers  of  the  semiabsdsses 
one  degree  lower;  for  instance,  in  cubical 
semiparabolas  the  cubes  of  the  ordtnates 
are  as  the  squares  of  the  abscisses;  that  is, 
y^ :  v» : :  ac»  :  «*. 

SEMPERVIVUM,  in  botany,  futuBeUek^ 
a  genus  of  tiie  Dodecandria  Polygynia  chua 
and  order.  Natural  arder  of  Succulentse. 
SempervivsB,  Jossieu.  '  'Essential  character :  • 
calyx  twelve-parted;  petals  twelve;  cap- 
sule twelve,  many-seeded.  There  are  four- 
teen species. 

SENE^CIO,  in  botany,  groundsely  a  ge- 
nus of  the  l^yngenesia  Polygamia  Saper- 
flua  ctess  and  order.  Natural  order  of 
Compositae  DiscoidesB.  Corymbiferae,  Jus- 
sien.  Essential  character:  calyx  cylindri- 
cal, calyded,  with  the  scales  mortified  at 
the  tip;  down  simple;  recq^tade  naked* 
^There  are  seventy-five  species. 

SENSATION.  The  brain  is  a  soft  pulpy 
mass,  of  a  whitish  colour  on  the  inside,  oc- 
cupying all.tbe  cavity  of  the  skulL  Minute 
diffnences  are  observable  in  the  substance 
of  the  brain  in  different  parts  of  it,  but  it  is 
unnecessary  to  enter  upon  a  statement  of 
them  here.  (See  Anatomy.)  The  spinal 
marrow  is  the  continuation  of  the  lowest 
part  of  the  brain,  which  passes  through  the 
great  opening  of  the  skuU  down  the  hollow 
of  the  back  bone.  The  substance  con- 
tained in  the  hollow  of  the  back  bone  is 
the  same  with  that  in  the  cavities  of  the 
skull ;  and  it  is  sometimes  convenient  to 
comprehend  both  tl^  portions  under  the 
same  general  name  of  brain.  From  the 
brain  proceeds  the  nerves,  which  at  first 
are  fine  fibres  of  the  same  substance  with 
the  brain :  >tbese  fibres  meet  and  form  soft 
white  pulpy  cords,  which  afterwards  spread 
themselves  over  various  parts  of  the  body, 
by  splitting  into  innumerable  and  exceed»> 
in^y  minute  branches.  Anatomists  count 
forty  pairs  of  nerves,  (for  they  come  off  in 
pairs,  though  they  afterwards  separate),  and 
of  those  nine  or  ten  only  come  firom  the 
brain  at  the  bottom  of  the  skull,  and  the 
rest  firom  the  spinal  marrow.  Those  ft-om 
the  brain  are  distributed  to  various  parts 
of  the  head ;  those  from  the  spuMl  marrow 
are  distributed  over  the  trunk  and  extremi- 
ties. The  external  organs  of  sense,  the 
nerves,  and  the  brain,  are  the  organs  of 
sensation. .  All,  as  we  are  at  present  consti- 
tuted, are  necessary  to-  sensation.  If  the 
external  organ  is  destroyed  no  sensation 
can  be  produced :  where  there  are  no  nerves 
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tliere  is  n*  sensatSoii:  where  tbft.  neirous 
branches  are  most  mmieroiis,  there  is  xpost 
sensation :  if  ^e  nerve  be  destroyed,  sen- 
sation cannot  be  produced  trom^ose  parts 
to  which  th^  ner?e  belong*  wMcfa  are  ftir- 
ther  from  the  brain  than  the  faijured  paits^ 
The  brain  is  the  nitiraate  organ  of  sensa* 
tion  of  which  we  baye  any  knowledge.  All 
the  nerves  terminate  in  the  brain.  If  the 
brain  is  compressed,  sensation  is  suspended. 
If  the  brain  is  considerably  injored,  sen- 
sation ceases. — So  also,  there  ib  considera- 
ble reason  to  believe  that  the  brain  is  the 
immediate  organ  of  ideas.  If  the  brain  is 
disewed^  many  of  tlie  phenomena  of  thought 
are  altogether  changed ;  ifthe  brain  is  com- 
pressed, tbon^t  is  suspended  ;  if  the  brain 
is  injured,  ideas  cease. — So  also,  the  bram 
appears  to  be  the  ultimate  organ  of  aH  mo- 
tions which  are  not  produced  by  the  imme- 
diate action  of  external  objects  upon  the 
lenscles.  ^  The  muscles  are  the  immediate 
•i<^iitts  of  motion.  The  muscles  consist  of 
6esby  substances^  and  sometimes  of  tendon. 
The  tendons  fasten  the  muscles  to  the 
bones  y  and  tlie  fleshy  part  by  its  contrac- 
tions produces  the  motions  of  the  bones. 
Int»  the  fleshy  parts  of  the  muscles  nume- 
fous  nerves  enter  'r  they  are  diffused  over 
its  surface  and  within  its  substance.  These 
nerves,  as  before  mentioned,  terminate  in 
the  braip  eitiier  of  the  head  or  back,  They 
are  the  intermediate  organs  of  voluntary 
motion  between  the  brain  and  the  muscles. 
If  a  nerve  be  compressed  or  punctured, 
motion  is  produced  in  the  muscle  over 
which  that  nerve  is  distributed.  If  a  por- 
tion of  a  nerve  be  cut  or  otherwise  de- 
stroyed, voluntary  motion  can  no  longer 
be  produced  in  that,  muscle  over  which  it 
was  distributed.  If' the  brain  be  touched 
with  any  instrnmeAt,  or  caustic  applied  to 
it,  the  muscular  system  undergoes  the  most 
'  violent  contortidns.  If  the  spinal  marrow 
be  pierced  with  a  probe,  all  the  muscles  of 
the  trunk  and  limbs  undergo  violent  con- 
tortions, particularly  those  of  the  back. 
If  the  brain  be  compressed,  the  whole  body 
becomes  paralysed,  and  the  power  of  volnn- 
jtary  motion  is  suspended.  If  the  spinal 
marrow  be  compressed,  the  power  of  vo- 
luntary motion  is  suspended  in  tliose  mus- 
cles which  receive  their  nerves  from  the 
back.  If  the  brain  is  considerably  injured, 
all  power  of  voluntary  motion  ceases. 

The  external  organs  of  sense  are  usually 
classed  under  five  heads,  those  of  sight,  of 
hearing,  of  feeling,  of  smell,  and  of  taste. 
The  tense  of  feeding  might  probably  be  di- 


vided witii  convenience  into  two  or  three, 
because  the  dasses  of  seneationi,  which  are 
referred  to  this  sense,  differ  considerably  in 
themselves,  and  in  tl^  external  causes  pro- 
ducing them;  But  the  common  arrange- 
ment is  sufficient  fur  our  pmpose. 

By  the  law  of  association  many  ideas 
receiyed  directly  from   sensible   objects, 

^  through  the  medium  of  different  senses,  be- 
come connected,  and  at  laat  blended  toge- 
ther, so  as  to  form  one  very  complex,  though 
apparently  uncompounded,  idea;  and  this 
complex  Idea  is  often  recalled  to  the  mind 
"by  a  corresponding  sensation,  ^d,  by  aasoci* 
ation,  becomes  so  connected  with  that  sen- 
sation, that  the  complex  idea  itMlf  is  often 
mistaken  for  a  part  of  the  sensation.  For  in- 
stance, the  sensation  produced  by  the  im- 
pression made  by  a  globe,  on  the  sense  of 
sight,  is,  as  can  be  proved,  nothing  more  Uian 
that  produced  by  acircle,  ^th  certain  taria- 
tions  of  light  and  shade ;  yet,  immediately  on 
the  sensation  being  peredved,  the  ideas  of  lis 
solidity^  of  itsjiardoess,  its  magnitude,  and  of 
its  being  something  external  to  one's- self,  (all 
of  which  have  been  derived  ttom  the  sense 
of  touch,  in  connection  with  this  object  or 
others  in  ^me  respect  similar),  immedi- 
ately rise  up  in  the  mind  in.  one  blended 
form ;  by  their  complete  coalescence  they 

^  appear  to  be  one,  and  by  their  immediate 
and^onstant  connection  with  the  sensatioD, 
they  appear  to  the  mind  as  a  part  of  the 
sensation.  Indeed,  there  are  comparatively 
few  people  whoever  think  that  the  sensa- 
tion derived  firom  the  sight  is  nothing  more 
than  that  derived  firom  a  nainote  picture  de- 
lineated on  the  back  part  of  the  eye  called 
the  retina.  Things  ^ppear  to  us,  at  one 
glance  of  the  sight,  to  be  solid  or  flat,  to  be 
near  or  distant,  to  be  huri^e  or  small,  to  be 
conjoined  with  other  things,  or  separate 
from  them,  to  be  parts  of  our  own  flame, 
or  external  to  it,  5cc,  and  all  this  we  appear 
to  learn  by  the  sight  alone :  but  the  fkct  1% 
that  all  these  ideas  are  derived  from  another 
sense  at  various  times,  and  altogether  blend- 
ing- together,  and  ariaing  the  moment  the 
visible  impression  is  communicated,  they 
appear  part  of  the  visible  hnpre^on  **  The 
visible  i^pearance  of  objects,"  as  Berkeley 
observes,  '*  is  a  kind  of  language  serring  to 
inform  us  of  their  distance,  magnitude,  and 
flguA:''  no  sooner  are  these  signs  pre- 
sented to  the  mind,  than  with  the  rajJidity 
of  lightning  the  ideas  associated  with  them 
succeed,  and  appear  to  have  been  commu- 
nicated by  the  sight,  and  to  be  in  r^^  ^ 
part  of  the  sensation. 
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The  sensatum  tfant  connected  with  the 
tomplex  idea  is  a  perception.  The  acci{- 
iicy  and  YividneBS  of  te  sensation  depends 
tntirely  npon  the- sensitive  power  and  its 
twfUM :  tira  accoracy  and  vividness  of  tlie 
perception  depends  partly  npon  theacco- 
lacj  and  vividness  of  the  component  sensa- 
tioos,  and  partly  upon  the  activity  and  energy 
flf  the  retttitive  alid  associative  powers. 

For  a  aomewfaat  parttctdar  account  of 
each  seo0e,  with  statements  respectmg  the 
dare  each  has  in  forming  onr  ideas,  i  e*  onr 
astiMM  and  onr  fealings,  we  beg  oar  readers 
ts  Tcfrr  in  this  pkce  to  the  following  arti- 
de%  in  the  order  in  which  we  here  detail 
Hen;  Sight, ^oucH,  Taste,  Smbll, 
asd  Soomd:  and  presoming  upon  the  pem- 
nl  of  tboae  articles,  we  shall  here  make  a 
fcw  general  observations  respecting  sensa* 
lio». 

t.  Sensations  are  the  mdiments  and  de- 
iKttts  of  all  onr  ideas ;  that  is,  of  all  our 
tbooghts  and  feelings. — ^This  is  a  position 
whidi  perhaps  few  of  those  who  are  nnac- 
^iminted  widi  the  specnlations  of  metaphy- 
sical writers  would  suppose  to  have  been 
ever  doubted.  When  an  in^t  enters  into 
the  world,  there  is  no  appearance  of  any 
ideas  being  in  its  mind ;  and  no  one  can 
dcmbt,  that  -if  any  human  being  could  be 
deprived  of  all  his  organs  and  sensations, 
bc^Bre  any  sensations  had  been  received. 
Chit  be  would  never  have  ideas.  Yet  it  was 
oaee  generally  believed,  that  there  are  in 
every  human  being  ideas  bom  with  him, 
wfaidi  were  called  innate.  What  they  were, 
•r  in  vffaat  respects  they  differed  from  those 
which  are  indisputably  received  by  means 
«f  the  organs  c^  sensation,  was  never,  we 
apprehend,  pointed  out.  Indeed  the  doc- 
trine of  innate  ideas  rests  merely  on  an  ap- 
peal to  ignorance  $  and  as  soon  as  any  pro* 
bable  account  of  their  origin  is  given,  all 
support  of  it  falls  at  once.  Beibre  the  grand 
bw  of  association  was  tolerably  understood, 
the  nMMie  of  the  formation  of  many  com- 
plex ideas  could  not  be  satis&ctorily  ascer- 
tained ;  and  it  must  still  be  admitted,  that 
we  cannot  in  all  cases  fully  trace  the  forma- 
tion of  our  complex  ideas ;  but  we  can  in 
a  sufficient  number  to'  decide  the  point. 
Between  those  vfhose  ibrmation  we  can  ex- 
plain, and  those  whose  we  cannot,  there  is 
Bofiurther  difference  than  our  greater  or 
less  acquaintance  with  the  individual  steps 
^    of  the  process. 

t.  In  the  earliest  exercise  of  the  sensitive 
power,  sensations  aresimple,  uncompounded 
with  the  relicts  of  former  corresponduig 


sensations ;  but  the  sensattott  very  soon  h6* 
come  perceptions,  that  is,  they  instanta- 
neously read  the  relicts. of  other  corre- 
sponding sensations.  This  implies  the  ex- 
ercise of  the  retentive  and  associative  pow* 
er;  but  as  perceptions  are  almost  uni- 
formly produced  by  every  exercise  of  the 
sensitive  power,  it  may  be  proper  to  speak 
of  them  here  in  connection  with  sensations. 
That  sensations  hi  a  somewhat  advanced 
state  ofmental  culture  are  usually  percep- 
tions, any  person  may  satisfy  himself,,  hy 
considering,  that  sensations  are  usually  a«> 
companied  either  with  an  idea  of  an  exter* 
nal  object  causing  them,  or  (if  they  ara 
thereby  the  effect  of  the  state  of  the  bodily 
system)  with  an  idea  of  the  sensation  bemg 
m  the  part  of  the  body  in  which  the  cause 
of  the  sensation  exists;  both^of  which  are 
complex  ideas^  formed  from  a  great  number 
of  impressions,  and  which  could  in  no  in- 
stance be  produced  by  any  exertion  of  the 
sensitive  power. — We,  therefore,  in  many 
cases,  without  any  impropriety,  speak  <^ 
perceptions  andsensalions  indiscriminately; 
since  a  perception  always  implies  a  sensa- 
tion, and  sensations  most  frequently  are 
peiceptions ;  and  accordingly  we  shall  find 
in  some  writers  that  they  are  confounded, » 
sometunes  where  they  ought  to  be  kept 
distmct. 

3.  Considering  man  as  an  intellectual 
heing,  the  accuracy  and  extent  of  his  per* 
ceptions  are  of  the  first  moment,  lliey 
are,  in  fact,  the  materials  of  all  knowledge 
respecting  external  objects,  and  in  the  e^ly 
stages  of  mental  culture  are  the  only  ol^ 
jects  of  the  understanding.  Now  the  accu- 
racy and  extent  of  the  perception  depends 
npon  the  vividness  and  efficaciousness  of  the 
component  sensations,  and  the  number  df 
them  received  from  the  same  or  similar  ob- 
jects in  different  situations,  and  through  the 
medium  of  different  senses.— The  object 
therefore  of  the  early  education  of  the  hu- 
man being,  should  be  to  invigorate  the  or- 
gans of  sense.  Independently  of  the  effects 
of  the  general  healthiness  of  the  system,  it 
appears  decidedly  probable  that  tlie  organs 
of  sense  are  capable  of  being  improved  by 
exercise.  It  is  the  jfhind  law  of  onr  frame, 
that  moderate  exertion  increases  the  power 
of  exertion  ;  and  assuredly  there  are  facts 
which  lead  to  the  same  concbi^ion  in  this 
particular  case.  But  this  may  J[>e  safely 
left  to  the  natural  effect  of  exertion.  All 
that  is  to  be  done  if'to  afford  children  the- 
opportunity  of  e;cercising  their  senses  on  a 
variety  of  objects,  and  is  much  as  possible 


Digitized  by  LjOOQ IC 


SENSATION. 


m  a  variety  of  sitiiations.--rSoiiie  kave  snp- 
pated  that  the  senses  are  not  capable  of  im- 
provement. M^e  readily  grant,  that  the 
superiority  possessed  by  sonie  over  oth^s 
in  the  use  of  their  senses,  principaUy  con- 
sists m  the  extent  and  accuracy  and  vigour 
of  their  p^ceptions.  Two  persons,  with  ^ 
'  equally  good  eyes,  will  see  the  same  thing 
very  differently,  will  have  very  different 
perceptions,  though  the  sensations  cannot, 
as'iar  as  we  can  judge,  differ  in  any  respect. 
Let  two  such  persons  have  a  watch  placed 
berore  each  of  them  as  nearly  as  possible  in 
the  same  situation  in  every  respect,  suppose 
one  minutely  acquainted  with  the  beantilid' 
machine  and  the  other  unacquainted  with  it ; 
they  have  the  same  sensations,  but  how  dif- 
ferent their  perceptions ;  one  sees  a  number 
of  movements,  of  winch  he  cannot  discern 
the  connection,  nor  point  out  the  part  it 
bears  in  the  performance  of  the  olject,  the 
other  at  once   perceives  the  nmtual  de- 


gasing upon  an  object,  or  examining  it 
with  its  Kttle  hands  and  Upt,  is  as  usefully 
employed  in  the  cultivation  of  intellect  as 
the  fondest  par^t  can  wish. — ^There  is  how- 
ever more  to  be  done  in  this  connection, 
also  bv  allowing  the  chHd  fall  scope  for  its 
own  exertions,  than  by  any  direct  effi>rts 
which  can  be  made  by  others.  When  itB 
attention  is  fixed,  let  it  remain  so  ;  if  pos- 
sible let  the  objects  of  sense  be  brought 
under  different  aspects,  and  exposed  to 
the  diflferent  senses.  Before  words  become 
to  a  child  the  sign  of  voluntary  action  all 
that  can  be  done  is  to  expose  it  to  sensa- 
tions, and  to  allow  them  to  fix  the  atten- 
tion: but  afterwards  more  direct  efforts 
may' be  made,  and  the  attention  may  be 
fixed  by  various  other  qieans  than  the  mere 
action  of  the  sensations  themselves.  lode- 
pen^ntly  of  its  value  in  providuig  materials 
for  clear  perceptions,  it  is  of  peculiar  hn* 
portance  to  the  future  improvement  of  the 


pendence  of  the  parts  and  the  minutia  of  understanding,  and  consequently   to  the 

the  whole  structure,  its  excdlences  and  de*  moral  culture,  that  ^e  habit  of  fixed  atten- 

fects,  &c.    Our  limitsNvill  iK»t  permit  fiv-  tion  should  be  acquired ;  and  we  wish  here 

ther  ittustration,  but  it  is  in  the  power  of  to  express  our  decided  opmion  that  the 

every  one  to  trace  it  for  themselves,  by  re-  character  of  the  intellect  and  affectiMM, 

collecting  hdw  differently  the  same  thing  ap-  however  much  it  may  be  modified  by  fiitore 


pears  to  different  persons  of  equally  vigo- 
rous powers  pf  sensation,  and  how  diffe- 
rently it  appears  to  the  same  person  at  dif- 
ferent times.  But  all  these  things!  do  not 
disprove  what  we  before  stated  respecting 
the  improvement  of  the  senses  themselves  ; 
they  merely  point  out  as  another  means  to 
render  sensation  efficacious,  that  we  should 
extend  the  perceptions  and  render  them  ac- 
curate. That  is  by  givmg  extent  and  accu- 
racy to  the  perceptions  we  render  the  sen- 
sations more  efficacious,  which  we  mention- 
ed as  one  of  the  principal  things  upon 
which  the  extent  and  accuracy  of  the  per- 
ceptions depend. — To  gi\,e  vividness  and 
efficacy  to  the  sensations,  the  organs  of 
sense  should  then  be  exerted  on  various 
,  objects  and  in  various  situations ;  a  still 
more  important  mean  is,  to  direct  the  at- 
tention sufficiently  to  the  objects  of  sensa- 
tion. In  what  manner  it  produces  the 
effect  we  know  not,  but  it  is  certain  that 


cultivation,  receives  its  stamp  firom  the  em- 
pl(^ment  of  the  first  few  years  of  life ;  that 
the  education  of  the  nnrsery  is  of  afaMSt 
incalculable  moment  in  the  mental  and, 
moral  culture;  that  by  the  neglect  of  it 
years  of  labour  ia«y  be  rendered  requisite 
to  compensate  in  some  degree  for  it,  and 
by  a  proper  attention  to  it  a  foundatioo  is 
laid  for  a  dear  and  vigorous  understanding 
and  Uvely  and  pore  affections.  A^  ftras 
the  understandhig  can  be  considered  as 
separate  firom  the  affections,  the  prim^ 
object  is  to  gam  clear  and  ext^isjveper- 
ceptions,  and  fixed  active  attention;  and 
respecting  these,  the  few  observationB  wbicli 
have  been  made  may  affiml  some  osefiil 
hints  to  the  thoughtful.  Mi^  Hamilton  has 
many  judicious  remarica  on  this  subject  at 
the  beginning  of  the  second  volume  of  her 
work  on  education;  a  work  which  thoogh 
sometimes  incorrect  as  to  scientific  arrange- 
ment, and  still  more  fi«qnently  as  to  pre- 


the  efficaciousness  of  sensations  in  producing  dsion  of  language,  contains  many  highly 

distinct  ideas,  depends  principally  upon  the  valuable  mstructions  for  the  culture  of  the 

degree  of  attention  which  those  sensations  human  mmd. 

receive.    Hence  those  who  have  the  care  4.  Sensations  are  to  be  con^dered  not 

of  iniants  and  children,  should  give  them  '  only   as   the   original   materials  for   the 

every  opportnnily  to  keep  their  attention  various  operations  of  intellect,,  but  as  the 

directed  to  the  objects  of  their  senses,  and  sources  of  all  the  mental  pleasures  a^ 

every  means  sliould  be  employed  to  lead  pams.      In    tlie   earliest  periods  of  h*^ 

them  to  such  attention :  a  child  intently  probably  therci  i»  no  sensation  unaccom- 
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ptnied  either  with  pkastire  or  with  pain  ; 
ad  m  man  is  constituted,  this  is  necessary 
both  to  fix  the  attention  upon  the  objects 
•f  tense,  and  for  self  preservation.  Plea- 
iard>le  sensations  are  called  sensible  plea- 
aaret,  painful  sensations  sensible  pains.  The 
flomnrable  sensations  leave  behind  them 
pkasaraUe  ideas,  which  are  called  mental 
sr  iotellectnal  pleasures ;  and  in  the  same 
aaaner  the  painful  sensations  leave  behind 
them  paiBlbl  ideas,  which  are  caHed  mental 
!«».  Mental  pleasures  combine  with  one 
aaother,  and  form  more  complex  feelings, 
nd  these  with  others,  and  so  on,  till  owing 
ti  the  very  great  complexity  of  the  whole, 
ikeompoiient  parts  are  not  discernable. 
In  this  stage  of  their  progress  it  is  that  they 
Seoerally  fall  under  our  inspection.  They 
appear  to  us  at  first  to  have  no  connec- 
tion with  sensations  ;  but  this  is  merely  be« 
caoM  we  cannot  readily  separate  them  into 
their  component  parts.  Reasonable  evi- 
dence can  be  adduced  to  show  that  all  the 
mental  pleasures  and  pains,  have  their  ori« 
gin,  indeed  are  formed  solely,  of  the  relicts 
of  sensible  pleasures  and  pains. 

5.  Considering  sensible  pleasures  and 
pains  as  the  rudiments  of  mental  pleasures 
aad  pains,  it  is  requisite  during  tlie  early 
part  of  Ufe  to  keep  the  inlets  of  sensation 
■  a  fit  state  for  receiving  them,  and  not  to 
check  the  one  or  to  impose  the  other,  ex- 
cept where  ap  enlightened  regard  to  the  fu- 
tire  welfare  requires  it.  The  health  of  the 
body  shoitld  be  attended  to,  not  merely  as  a 
Mcana  of  present  and  future  sensible  enjoy- 
ment, but  as  increasing  the  fond  of  materials 
far  the  purest  mental  pleasures.  Cliildhood 
ahoold  be  regarded  as  the  time  for  the  ac- 
qoitttioo  of  materials,  not  only  for  the  intel- 
lect bat  for^the  affections.  Its  pleasures 
riiOQld  be  restrained  only  by  those  limits 
which  the  laws  of  sensation  and  association 
impose ;  which  require  that  they  should  be 
moderate,  and  connected  only  with  snch 
obyecti  as  will  not  lead  to  future  pains :  its 
■naviidable  pains  should,  as  6ur  as  possible, 
be  removed ;  and  no  avoidable  ones  imposed, 
except  what  the  laws  of  association  require, 
that  i%  those  which  are  necessary  for  the  ^ 
removing  or  preventing  of  greater  evil, 
cither  by  remedying  bodily  disorders,  and 
destrojriog  false  associations,  or  by  connect- 
ing sensible  pains  with  such  objects  as 
would  lead  to  future  pains,  more  important 
either  as  to  vividness  or  duration. 

6.  The  grand  law  of  sensible  pleasures 
and  pams  is,  that  by  frequent  repetition 
they  lose  their  vividness.    This  is  a  law  to 


which  may  be  traced  various  important 
ihcts  connected  with  the  moral  culture. 
XVbatever  be  the  peculiar  mode  by  which  * 
impressions  from  the  objects  of  sense  are 
transmitted  through  the  nerves  to  the  brain, 
it  seems  decidedly  probable  that  the  dif- 
ference between  pleasurable  and  painful 
sensations  consists  (as  far  as  respects  the 
sensations  themselves),  in  degree  only :  that 
pain  has  the  same  cause  as  pleasure,'  ex- 
cept that  it  acts  more  intensely.  «'  All 
pleasure,"  a^  Hartley  remarks, "  appears/ to 
pass  into  pain  by  increasing  its  cause,  im- 
pression, duration,  sensibility,  of  the  organ 
upon  which  it  is  impressed,  Sec. :  thus  an 
'  agreeable  warmth  may  be  made  to  'pa^s 
into  a  troublesome  or  burning  heat,  by 
increase  or  Continuance;  and  the  same 
thing  holds  with  respect  to  friction,  light, 
and  sOiind."  Hence,  since  repetition  dimi- 
nishes the  vividness  of  the  sensation,  (pro- 
vided there  be  no  iDcrea<>e  in  the  exciting 
cause,  or  in  tlie  sensibility  of  the  organ, 
&c.)  great  pain  will  by  repetition  gradually 
subside  into  pain  less  intense;  pains  may 
be  converted  by  repetition  into  pleasores, 
and  pleasures  may  be  converted  into  Indif- 
ferent sensations.  This  progress  may  be 
obs^ved  in  the  effects  of  spirituous  liquors, 
or  any  other  stimuli  which  strongly  affect 
tlie  organs  of  taste.  There  are  probably 
no  cases  in  whidi  the  taste  of  spirituous 
liquors  would  originally  be  otherwise  than 
disagreeable ;  by  degrees  the  Repeated  use  of 
them  brings  the  sensations  which  they  oc- 
casion withm  the  limit  of  pleasure ;  even  then 
a  considerable  increase  of  the  quantity  taken 
wohid  heighten  the  sensations  to  the  limits 
of  pain :  but  suppose  the  pleasurable  portion 
continued  vrithout  increase,  the  repeated 
use  of  it  dhninishes  the  vividness  of  the 
pleasure,  till  at  last  the  sensation  produced 
is  completely  indifferent — We  here  adduce 
tiie  fact  nierely^as  iHustrative  of  the  genera] 
principle. 

7.  We  have  stated  in  the  separate  arti- 
cles above  referred  to,  th^t  the  original 
sensible  pleasures  derived,  from  the  taste 
and  smell  are  very  numerous,  and  far  ex- 
ceed the  pains;  that  the  original  sensible 
pleasures  derived  from  the  sight  and  the 
hearing  are  also^  nuinerons,  while  the  origi- 
nal sensible  pains  are  few  ;  and  that  the 
original  sensible  pleasures  derived  from  the 
sense  of  feeling  are  less  intense  than  the 
pains  derived  from  that  setise  which  are 
more  numerous  and  vivid  than  all  the  other 
sensible  pains  united.  From  this  account 
we  should  be  led  to  infer  that  the  pains  of 
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liinsation  are  very  far  exceeded  v  by  the 
pleasures  of  sensation. — ^Tbis  vrill  be  ^  still 
more  evident  when  we  recollect  that  the 
pleasnrable  sensations  are  those  of  constant 
occurrence,  the  painful  sensations  ^uch 
more  rare.  In  the  early  part  of  life,  most 
sensations  that  are  not  painful  are  plea- 
surable; and  the  pleasurable  are  continually 
recurring.  The  eye  and  tlie  ear  seem  to 
convey  scarcely  any  thing  but  pleasurable 
SMisatioi^  to  the  infiuit  mind ;  the  taste  and 
smell  are  continually  pouring  in  tHeir  plea- 
surable^ sensations  seldom  mixed  with  paun  ; 
the  feeling,  when  the  body  is  healthy, 
i*  when  life  is  felt  in  every  limb/'  is  also 
constantly  adding  to  the  stock  of  plea- 
surable sensations,  those  derived  from  the 
glow  of  health  and  the  active  motions  of 
chOdhood  ;  to  balance  all  this  there  are,  in 
jiome  few  cases,  frequent  pains  of  bo(|y,  but 
more  frequently  the  pains  arising  from  ill 
health  are  of  aeldom  i^urrence,  and  the 
artificial  sensible  pains  are  still  less  fre-l 
quently  received.    Such  is  the  matter  of 

*  fact,  and  if  we  consider  the  cause  of  the 
sensible  pleasures  and  pain^  as  differing 
only  in  degree,  we  shall  re&dily  admit,  that 
on  the  whole  the  pleasurable  sensations 

,  very  far  exceed  the  painful  ^nsations ;  for 
the  sensible  pains  b/eing  produced  by  an 
excessive  action  of  the  organs  of  sensation, 
common  impressions  will  not  produce  them, 
and  should  they  become  very  frequent  by 
the  grand  law  of  sensation  already  stated, 
they  will  gradually  diminish  in  vividness^ 
and  at  last  come  within  the  limits  of  plea- 
sure. 
SENSITIVE  plant.  See  Mimosa. 
SENTICOS^,  in  botany,  the  name  of 
the  thirty-fifth  order  in  linnaeus's  Frag- 
ments of  a  Natural  Method,  consisting  of 
the  rose,  bramble^  and  other  phints  that  re- 
semble tiiem  in  external  stmctm-e. 

SEPIA,  in  natural  history,  cuitleflshy  a 
genus  of  the  Vermes  MollusCa  class  and  or- 
der. Body  fleshy,  receiving  the  breast  in  a 
sheath,  with  a  tubular  aperture  at  its  base ; 
eight  arms,* beset  with  numerous  warts  or 
suckers,  and  in  most  species  two  peduncu- 
lated tentacula ;  head  short ;  eyes  large ; 
mouth  resembling  a  parrot^s  beak.  Eight 
Ypecies  are  mentioned.  They  inhabit  va- 
rious seas,  and  in  hot  climates  grow  to 
a  very  considerable  size;  they  are  armed 
with  a  most  terrible  apparatus  of  holders, 
fiimished  with  suckers,  by  which  they  fas- 
ten npon  and  convey  their  prey  to  the 
month. 
S.  octopus  is  foQDd  m  the  Mediterranean 
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and  Indian  Seas,  and  in  the  latter  it  is  ^sotrttf* 
times  so  large  that  the  arms  are  said  to  b<t 
nine  fathoms  long.  In  tliese  seas  the  Indi- 
ans never  venture  oat  without  hatchets  i& 
their  boats,  to  cut  off  the  arms,  shouM  it 
attempt  to  fasten  upon  them  and  draw  them 
under  water.  * 

S.  officmalis  inhabits  the  ocean,  and  ii 
the  prey  of  the  whale  tribe  and  plaise;  its 
arms  are  also  frequently  eaten  off  by  the 
conger  eel,  and  are  reproduced.  See  Re- 
production. Tlie  bony  scale  on  the  back 
is  that  which  is 'sold  in  the  shops,  and  which, 
when  reduced  to  fine  powder,  is  reckoped 
excellent  for  the  teeth,  as  well  for  keeping 
them  white  as  for  preserving  them.  It  is 
also  used  as  pounce.  These  anunals  have 
the  power  of  squirting  out  a  black  fluid 
resembling  ink,  which  is  s£d  to  be  an  uh 
gredient  used  in  the  composition  of  Indian 
ink.  They  deposit  their  eggs  npon  sea- 
weed, which  resemble  a  bunch  -of  gra|>tt. 
When  first  deposited  they  are  white,  bat 
when  impregnated  by  the  male  they  be- 
come black ;  they  are  round,  with  a  little 
point  at  the  end,  and  in  each  of  them  is  in- 
closed a  living  cuttle-fish,  surrounded  widi 
a  gekituious  fluid.  The  flesll  is  used  as  food 
by  the  Italians. 

SEPIARL£,  in  botany,  the  name  of  the 
forty-fourth  order  in  Onnsus's  Fragments 
of  a  Natural  Method,  consiisting  of  myny 
beautiful  troody  plants,  both  of  the  shrub 
and  tree  kind,  most  of  whicli  do  not-dro^ 
their  leaves  till  nearly  the  time  in  which  th^ 
new  leaves  begin  to  appear.  Among  tht 
plants  of  this  order  are*  the  fraxinus,  or  ash ; 
jasminum, Jessamine  tree;  ligustrum,pHvet; 
syringa,  lilac. 

SEPTAS,  in  botany,  a  genus  of  the 
Heptandria  Heptagynia  class  and  ordef* 
Natural  order  of  Succulentse.  Sempervivs, 
Jussieu.  There  is  but  one  species,  ctz.  S.' 
capensis,  round-leaved  septas,  a  native  of 
tlie  Cape  of  Good  Hope. 

SEPTEMBER,  the  ninth  month  of  the 
year,  consisting  of  only  thirty  days:  it  took 
its  name  as  b^ing  the  seventh  month,"  reck- 
oning from  March,  with  vrbich  the  Romans 
began  their  year. 

SEPTUAGINT,  the  name  given  to  K 
Greek  version  of  the  books  of  the  Old 
Testament,  from  its  being  supposed  to  be 
performed  by  seventy-two  Jews,  who  are 
usually  caHed  the  seventy  interpreter^  be- 
cause aeventy  is  9t  roimd  number.  The  his- 
tory of  this  version  is  expressly  written  by 
Aristeas,  an  officer  of  the  guards  to  Pto- 
lemy Philadelphos,  tiie  substance  of  whose 
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accmait  is  as   follow^:    Ptolemy  lia?iiig 
erected  a  tait  library  at  Alexandriay  which 
be  took  care  to  fiU  witii  the  most  curioos 
and  tahmble  books  from  all  parts  of  the 
world,  was  iofbrmed  that  the  Jews  had  oae 
cootahuog  the  laws  of  Moses^  and  the  bis- 
tofy  of  that  people,  and  bemg  desirous  of 
enricfaiiig  his  library  with  a  Greek  transla- 
tioa  of  it,  applied  to  the  high  priest  of  the 
Jews ;  and  to  engage  him  to  comply  with 
hif  request,  set  at  liberty  all  the  Jews, 
whom  his  fiither  Ptolemy  Soter  had  rednced 
to  slavery.    After  such  a  step,  he  easily  bb- 
tuned  what  be  desired  ;  Eleazar^  the  Jew- 
ish high-priest,  sent  back  hb  embassadors 
with  an  exact  copy  of  the  Mosaical  law, 
written  in  letters  of  gold,  and  sU  elders  of 
each  tribe,  in  all  seventy-two,  who  were 
received  with  marks  of  respect  by  the  king, 
and  then  conducted  into  the  Isle  of  Pharos, 
where  they  were  lodged  in  a  honse  pre- 
pared for  their  reception,  and  supplied  with 
ereiy  thing  necessary  in  abundance.    They 
set  about  the  transbition  without  loss  of 
tine,  and  finished  it  m  seventy-two  days ; 
and  the  wbole  being  read  m  the  presence  of 
the  king,  he  admir^  the  protfbimd  wisdom 
of  tiie  laws  of  Moses,  and  sent  back  the 
deputies,  laden  with  presents  for  themselves, 
the  Ingb-priest,  and  the  temple.    This  ver- 
sioB  was  in  use  to  the  time  of  our  Saviour, 
and  is  that  out  of  which  aU  the  citations  in 
the  Kew  Testament,  from  the  Old,  are  ta- 
koL    It  was  also  the  ordinafy  and  canonical 
tmmlation  made  use  of  by  the  Christian 
cfaorch  in  the  earliest  ages ;  and  it  still  sub- 
BSti  in  the  churches  both  of  the  east  and 
west*    It  is,  however,  observable,  that  the 
chronology  of  the  septuagint  is  difierent 
from  the  Hebrew  text. 

SEQUENCE,  in  gaming,  a  set  of  cards 
immediately  following  each  other^  in  the 
saoie  suit  as  a  king,  queen,  knave,  Ac.  and 
thus  we  say,  a  sequence  of  three,  four,  or 
6fe cards;  but  at  piquet  these  are  called 
tierees,  quarts,  quints,  &c 

SEQUESTRATION,  is  the  separating 
or  setting  aside  of  a  thing  in  controversy 
from  the  possession  of  both  those  who  con- 
tend for  it ;  and  it  is  of  two  kinds,  volun- 
tary or  necessary :  voluntary  is  that  which 
is  done  by  consent  of  each  party;  neces* 
saiy  is  what  the  judge  does  of  his  authority, 
whether  the  parties  will  or  not  It  is  used 
abo  for  the  act  of  the  ordinary  disposing  of 
the  goods  and  chattels  of  one  deceased, 
whose  estate  no  man  will  meddle  with.  A 
sequestration  is  also  a  kind  of  execution  for 
-debt,  espedaUy  in  the  case  of  a  beneficed 
VOL.  VL 
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clerk,  of  the  profits  of  the  .baneficey  to  be 
paid  over  to  him  that  had  the  judgment  till 
the  debt  is  satisfied. 

SEQUIN,  a  gold  coin  struck  at  Venice, 
and  in  several  parts  of  the  Grand  Seignior's 
dominions. 

SERAPIAS,  in  botany,  kelUborime^  a 
genus  of  the  Oynaudrm  Diandria  class  and 
order.  Natural  order  of  Orcbidesfe.  Es- 
sential character:  nectary  ovate,  gibbous^ 
with  an  ovate  Up.  There  are  fuurteeivspo* 
des. 

SERGE,  in  commerce,  a  woollen  stufi* 
inanufoctored  in  a  loom,  of  which  there  are 
various  kinds,  denominated  dther  from 
their  difierent  qualities,  or  from  the  places 
where  they  are  vrrought;  the  most  consi- 
derable of  which  is  the  English  serge,  which 
is  highly  valued  abroad,  and  of  which  a  ma- 
nufocture  had  been  for  some  years  carried 
on  in  France. 

In  the  manufacture  of  serges,  the  longest 
wool  is  chosen  for  the  warp,  and  the  shortest 
for  the  woof.  But  before  either  kind  is 
used,  it  is  first  scoured,  by  putting  it  in  a 
copper  of  liquor,  somewhat  more  than  luke« 
warm,  composed  of  three  parts  of  fair  water 
and  one  of  urine.  After  it  has  staid  in  it 
long  enough  for  the  liquor  to  take  off  the 
grease,  &c.  it  is  stirred  briskly  about  with  a 
wooden  peel,  taken  out,  drained,  washed  in 
a  running  water,  and  dried  in  the  shade ; 
beaten  with  sticks  on  a  wooden  rack,  to 
drive  out  the  coarser  dust  and  filth ;  and 
then  picked  clean  with  the  hands.  It  is 
then  greased  with  oil  of  oKvcs,  and  the 
longest  Wool  combed  with  large  combs, 
heated  injL  little  furnace  for  that  purpose : 
to  clear  it  from  the  oil,  it  is  put  into  a  ves- 
sel  of  hot  soap-water,  wtence  being  taken 
out,  wrung,  and  dried,  it  is  spun  on  the 
wheel.  As  to  the  shorter  wool,  intended 
for  the  woof,  it  is  only  carded  on  the  knee 
with  small  fine  cards,  and  then  spun  on  the 
wheel,  writhout  bemg  scoured  of  its  oil: 
and  here  it  is  to  be  observed,  that  the  ■ 
thread  for  the  warp  is  always  to  be  spun 
finer,  and  much  better  twisted,  than  that  of 
the  woof.  ^  ' 

The  wool  both  for  the  warp  and  woof  be- 
ing spun,  and  the  thread  reeled  into  skeins ; 
that  of  the  woof  is  put  on  spook,  fit  for  the 
cavity  of  the  shuttle ;  and  that  for  the  warp 
is  wound  on  a  kiad  of  wooden  bobbins,  to 
fit  it  for  warpinc ;  and  when  warped,  it  is 
stiffened  with  a  size,  usually  made  of  the 
shreds  of  parchment ;  and,  when  dried,  put 
into  the  loom,  and  mounted  so  as  to  be 
raised  by  four-  treddles,  placed  under  the 
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loom,  ^ich  the  workman  makes  to  act 
transversely,  equally,  aod  alternately,  one 
after  another,  with  his  feet;  aod  as  the 
threads  are  raised,  throws  the  shuttle.    See. 

WlEAVINO. 

The  serge,  on  being,  taken  from  the  loom, 
is  carried  to  tlie  fuller,  who  fhlls  or  scours 
it,  ill  the  trough  of  his  mill,  with.  fiiUers- 
' earth:  and  after  the  first  fulling^  the  knots, 
ends,  straws,  &c.  sticking  oot  on  either  side 
^  «f  the  surface,  are  taken  off  with  a  kind  of 
pliers,  or  iron  pinceii,  after  which  it  is  re- 
tunied  into  the  fbUing-treugh,  where  it  is 
worked  with  warm  water,  in  which  soap 
has  been  dissolved ;  when  quite  cleared,  it 
is  taken  out,  the  knots  are  again  polled  off; 
it  is  then  put  on  the  tenter  to  dry,  taking 
care,  as  fast  as  it  dries,  to  stretch  it  oat 
both  in  length  and  breadth,  till  it  be 
.brought  to  its  just  dimensions ;  then  being 
taken  off  the  tenter,  it  is  dyed,  shorn,  and 
pressed. 

SERJEANT  atlawy  is  the  highest  de- 
'  gree  taken  in  that  profession,  as  that  of  a 
doctor  is  in  the  civil  law.  To  these  Ser- 
jeants, as  men  of  great  learning  and  ex- 
perience, one  court  is  set  apart  for  t^em 
to  plead  in  by  themselves,  which  is  the 
Court  of  Conunon  Pleas,  where  the  com- 
mon law  of  England  is  most  strictly  observ- 
ed ;  yet,  though  they  have  this  court  to 
themselves,  they  are  not  restrained  from 
pleading  in  any  other  courts.  The  judges 
cannot  be  elevated  to  that  dignity  till  they 
have  taken  the  degree  of  Serjeant  at  Law. 
They  are  called  brothers  by  the  judges, 
who  hear  them  next  to  the  King's  counsel ; 
but  a  King's  Serjeant  has  precedence  of  all 
but  the  Attorney  and  Solicitor  General. 
These  are  made  by  the  King's  mandate,  or 
writ. 

Sekjeant  at  armiy  is  one  whose  office  is 
to  attend  on  the  person  of  the  King,  to 
arrest  persons  of  condition  offending. 

SERJJEANTY,  in  law,  signifies  a  service 
that  cannot  be  due  frdm  a  tenant  to  any 
Lord,  but  to  the  King  only.  Although  the 
old  tenures  are  abolished,  yet  the  merely 
honorary  services  of  grand  and  petit  ser- 
jeanty  remain. 

SERIES,  in  general,  denotes  a  continued 
succession  of  things  in  the  same  order,  and 
having  the  same  relation  or  connection  with 
each  other :  in  this  sense  we  say,  a  series  of 
emperors,  kings,  bishops,  <&c. 

In  natural  history,  a  series  is  used  for  an 
or<fer  or  subdivision  of  some  class  of  natural 
bodies;  comprehending  all  such  as  are  dis- 
tinguished from  the  other  bodies  of  that 
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class,  by  cerUin  cbaracter»,  which  they  ^a^ 
sess  in  common,  and  which  the  rest  of  the 
bodies  of  that  cUss  have  not 

Series,  in  mathematics,  is  a  number  of 
terms,  whether  of  numbers  or  quantities, 
increasing  or  decreasing  in  a  given  pro- 
portion ;  the  doctrine  of  which  lias  already 
been  given  under  the  article  Progressioit. 

Series,  tn^ni^^,  is  a  series  consistmgof 
an  infinite  number  of  terms,  that  is,  to  the 
end  of  vdiich  it  is  impossible  ever  to  come; 
so  that  let  the  series  be  carried  on  to  any 
assignhble  length,  or  number  of  terms,  it 
can  be  carried  yet  further,  without  end  or 
timitation. 

A  number  actually  infinite,  (that  is,  all 
whose  units  can  be  actually  assigned,  and 
yet  is  without  limits)  .is  a  plain  contradict 
tion  to  all  our  ideas  about  numbers ;  for 
whatever  number  we  can  conceive,  or  have 
any  proper  idea  of,  is  always  determmate 
and  finite ;  so  that  a  greater  after  it  may  be 
assigned,  and  a  greater  after  this ;  and  so 
on,  without  a  jM>ssibiUty  of  ever  coming  tA 
an  end  of  the  addition  or  increase  of  num- 
bers, assignable ;  which  inexhaustibility,  or 
endless  progression  in  the  nature  of  num- 
bers, is  all  we  can  distinctly  understand  by 
the  infinity  of  number;  and  therefore  to  say 
that  the  number  of  any  things  is  infinite,  is 
'  not  saying  that  we  compreliend  their  num- 
ber, but  indeed  the  contrary;  the  only 
thmg  positive  in  this  proposition  bemg  this, 
that  tlie  number  of  these  things  is  greater 
than  any  number  which  we  can  actually 
conceive  and  assign.    But  then,  whether  m 
things  that  do  really  exist,  it  can  be  truly 
said  that  their  number  is  greater  than  any 
assignable  number;  or,  which  is  the  sane 
thing,  that  in  the  numeration  of  theur  units 
one  after  another,  it  is  impossible  ever  to 
come  to  an  end;  this  is  a  question  about ^ 
which  there  are  different  opinions,  with 
which  we  have  no  business  in  tbispUce; 
for  all  that  we  are  concerned  here  to  know, 
is  this  certain  truth,  that  after  one  deter- 
minate number,  we  can  conceive  a  greater, 
and  after  this  a  greater,  and  90  on  without 
end.    And/  therefore,  whether  the  number 
of  any  things  that  do,  or  can  really  exist  all 
at  once,  can  be  such  that  it  exceeds  any 
determinable  number,  or  not,  this  is  true, 
that  of  things  which  exist,  or  are  produced 
successively  one  after  another,  the  number 
may  be  greater  than  any  assignable  one ; 
because  though  the  number  of  tilings  thus 
produced,  that  does  actually  exist  at  any 
timcj-is  finite,  yet  it  may  be  increased  with- 
out end.    And  this  is  the  difttnct  and  tne 
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feolion  of  jhe  infinity  of  a  series,  that  i^ 
vf  the  infinity  of  the  nnmber  of  its  terms, 
M  it  is  expressed  in  the  definition. 

Hence  it  is  plain  that  we  cannot  apply 
to  an  infinite  series  the  common  notion  of  a 
nm,  viz,  a  collection  of  several  particular 
noibefB  that  are  joined  and  added  togecher 
one  after  another,  for  this  supposes  tliat 
these  particulars  are  all  known  and  deter- 
nined ;  whereas  the  terms  of  an  infinite 
series  cannot  be  all  separately  assigned, 
there  being  no  end  in  the  numeration  of  its 
parts,  and  therefore  it  can  have  no  sum  in 
sense.    Bnt  a^in,  if  we  consider  that  the 
idea  of  an  infinite  series  consists  of  two 
part5,  riz.  the  idea  of  something  positive 
and  determined,  in  so  far  as  we  conceive 
the  series  to  be  actually  carried  on;  ^d 
the  idea  of  an  inexhaustible  remainder  still 
bdiind,  or  an  endless  addition  of  terms  that 
can  be  made  to  it  one  after  another,  which 
is  as  different  from  the  idea  of  a  finite  series 
as  two  things  can  be :  hence  we  may  con- 
ceive it  as  a  whole  of  its  own  kind,  which, 
therefore,  may  be  said  to  have  a  total  value 
whether  that  be  determinable  or  not.  Now 
b  some  infinite  series  this  value  is  finite  or 
fimited ;  that  id,  a  nnmber  is  assignable  be- 
yond which  the  sum  of  no  assignable  num- 
ber of  terms  of  the  series  can  ever  reach, 
Bor  indeed  ever  be  equal  to  it,  yet  it  may 
approach  to  it  in  such  a  manner  as  to  want 
lest  than  any  assignable  difiference;   and 
this  we  may  call  the  value  or  kum  of  the 
series;  not  as  being  a  number  fonnd  by  the 
conunon  method  of  addition,  but  as  being 
socfa  a  fimitation  of  the  value  of  the  series, 
taken  in  aU  its  infinite  capacity,  that  if  it 
were  possible  to  add  them  all  one  after 
another,  die  sum  would  be  equal  to  this 
mmbex. 

Again,  un  other  series  the  value  hasrno 
fimitation;  and  we  may  express  this,  by 
tayiog,  tiie  sum  of  the  series  is  infinitely 
great;  which,  indeed,  signifies  no  more  than 
that  it  has  no  determinate  and  assignable 
faloe ;  and,  that  the  series  may  be  carried 
i«ch  a  length  as  its  sum,  so  &r,  shall  be 
greater  than  any  given  nnmber.  In  short, 
k  the  first  case,  we  afiirm  tliere  is  a  sum, 
yet  not  a  snm  taken  in  the  common  sense; 
in  the  other  case,  we  pUunly  deny  a  deter- 
minate mm  in  any  sense. 

Theorem  1.  In  an  infinite  series  of  num- 
bers, increasing  by  an  equal  difference  or 
ratio  (that  Uy  an  arithmetical  or  geometrical 
increasing  progression)  firom  a  given  num- 
ber, a  term  may  be  found  greater  than  any 
SH^nable  nnmber. 


Hence,  if  the  series  increase  by  difierenCei 
that  continually  increase,  or  by  rarios  that 
continually  increase,  comparing?  each  term 
to  the  preceding,  it  is  manifest  that  tlie 
same  tiling  must  be  true,  as  if  the  differences 
or  ratios  continued  equal 

Theorem  %,  In  a  series  decreasing  in  in- 
finitum in  a  given  ratio,  we  can  find  » term 
less  than  any  assignable  fraction. 
»,  Hence,  if  the  terms  decrease,  so  as  the 
ratios  of  each  term  to  the  preceding  do 
also  continually  decrease,  then  the  same 
thing  is  also  true,  as  when  they  continue 
equal. 

Theorem  3.  The  sum  of  an  infinite  series 
of  numbers  all  equal,  or  increasing  continu- 
ally, by  whatever  differences  or  ratios,  is  in* 
finitely  great ;  that  is,  such  a  series  has  no 
determinate  sum,  but  grows  so  as  to  exceed 
any  assignable  nnmber. 

Demons,  First,  if  the  terms  are  all  eqnal, 
as  A :  A  :  A,  &c.  then  tlie  &um  of  any  finite 
nnmber  of  them  is  the  product  of  A  by 
that  number, -as  An;  but  the  greater  n  is, 
the  greater  is  An;  and  we  can  take  n 
greater  than  any 'assignable  number,  there- 
fore A  n  will  be  still  greater  than  any  asAgn- 
able  number. 

Secondly,  suppose  the  series  increases 
continually,  (whether  it  do  so  infinitely  or 
limit^dly)  then  its  snm  must  be  infinitely 
great,  because  it  would  be  so  if  the  terms 
continued  all  eqnal,  and  therefore  wilt  be 
more  so,  since  they  increase.  But  if  we 
suppose  the  series  increases  infinitely,  eitlicr 
by  equal  ratios  or  differences,  or  by  increas- 
ing differences  or  ratios  of  each  term  to  the 
preceding;  then  the  reason  of  the  sums  be- 
ing infinite  will  appear  fi-oni  the  first  theo- 
rem ;  for  in  such  a  series,  a  term  can  he 
found  greater  than  any  assignable  number, 
and  much  more  therefo^-e  the  sum  of  that 
and  all  the  preceding. 
.  Theorem  4.  The  sum  of  an  infinite  series 
of  nimibers  decreasing^  in  the  same  ratio  is 
a  finite  number ;  equal  to  the  quote  arising 
fi^m  the  division  of  the  product  of  the  ratio 
and  first  term,  by  the  ratio  less  by  nnity ; 
that  b,  the  sum  of  an  assignable  number  of 
terms  of  the  series  can  ever  be  equal  to 
that  quote ;  and  yet  no  number  less  than  it 
is  equal  to  tlie  value  of  the  series,  or  to 
what  we  can  actually  determine  in  it;  so 
that  wexan  <arry  the  series  so  fiir,  that  the 
sum  shall  want  of  this  qnote  less  than  any 
atoignable  difference. 

Demons.  To  whatever  assigned  number  . 
of  terms  the  scries  is  carried,  it  is  so  far  fi- 
nite i  and  if  the  greatest  tenn  is  f,  the  least 
F  J8 
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A,  and  tbe  ratio  r,  t&en  the  sum  b  S  =s 

— — -.    See  Progression. 

Nowy  io  a  decreasiog  series  from  I,  the 
more  terms  we  actually  raise,  the  last  of 
them,  A,  becomes  the  lesser,  ind  the  lesser 
A  is  r  { —  A  is  the  greater,  and  so  also  is 

'"'""^    but  ri  — A  being  stiU  less  than 


r  — 1 


rl,  therefore 


rZ  — A 


is  still  less  than 


rl 


r  — 1 r— 1' 

that  is,  the  sum  of  any  assignable  number 
of  terms  of  the  series  is  still  less  than  the 

quote  mentioned,  which  is    y  and  this 

is  the  first  part  of  the  theorem. 
Again,  the  series  may  be  actually  con- 

tinned  so  for,  that shall  want  of 

rl 
— -—  less  tiian  any  assignable  difference ; 

for,  as  the  series  goes  on,  A  becomes  less 

and  less  in  a  certain  ratio,  and  so  the  series 

may  be  actually  continued  till  A  becomes 

less  than  any  assignable  number,  (by  Tbeo- 

«.     «N  ^^        r/  — A         A 

rem  2)  now 

A 

r —  1 


.^ T,  and 

U  less  than  A ;  therefore  let  any  nnm* 


bet  assigned  be  called  N,  we  can  carry  the 
series  so  for  till  the  last  term  A  b^  less  than 


stration  where  if  is  used  in  thai  sense ;  be 

cause  if  it  is  said  that  it  exceeds  that 

adequate  value,  yet  it  is  demonstrated  that 

this  excess  must  be  less  than  any  assignable  ' 

difference,  whidi  is  in  efiect  no  difierence^ 

and  so  the  consequent  error  will  be  in  effect 

no  errof :  for  if  any  error  can  happen  from 

rl 
—~:  being  ^eater  than  it  ought  to  be,  to 

represent  the  complete  valne  of  the  infinite 
series,  that  error  depends  upon  the  excess  of 

- -  over  that  complete  value;  but  this 

excess  being  imassignable,  that  consequent 
error  must  be  so  too ;  because  still  the  le8» 
the  excest  is,  the  less  will  the  error  be  that 
depends  upon  it.    And  for  this  reason  wt 

rl 
may  justly  enou|^  look  upon  -^^  ■  as  ex- 
pressing the  adequate  value  of  the  infinite 
series.  But  we  are  further  satisfied  of  the 
reasonableness  of  this,  by  finding,  in  foct, 
that  a  finite  quantity  does  actually  convert 
into  an  infinite  series,  which  happens  in  the 
case  of  infinite  decimals.  For  example, 
i=:  ,  6  66  6t  &c.  which  is  plainly  a  geo- 
metrical series  from  -rr  in  the  eontmnal 

mtio  of  10.01;  for itfa|,+4  +  i^ 


1^ ;  and  because 
the  ^ifi*erence 


rl  — A 
r— 1 


wants  of 


rl 


which  is  less  than  A, 
N,  therefiire  the 


r  — 1» 
which  u  also  le^  than 
second  part  of  the  theorem  is  also  true,  and* 

-  is  the  true  value  of  the  series. 


r  — 1 
SchoUum.    The  sense  in  which 


rl 


r— 1 

called  the  sum  of  the  series,  has  been  sufil- 

ciently  explained;  to  which,  however,  we 

Shall  add  this,  that  whatever  consequences 

'                rl 
follow  from  the  supposition  of    being 

the  true  and  adeqvate  value  of  the  series 
uken  m  all  its  infinite  capacity,  as  if  the 
whole  were  actually  determined  and  added 
together,  can  never  be  the  occasion  of  any 
assignable  error  m  any  operation  or  demon- 


K^^^ 


whence =s  -  =r  • 


»   10000' 

And  reversely,  if  we  take  this  series,  and 
find  its  sum  by  the  preceding  theorem,  it 

comes  to  the  same  f ;  for  l  =  ~,r=10, 

uo 
therefore  r I  =  —  ==  6;  andr  — 1=9; 

iL  — ^  _« 
r  — 1"*9'~3* 
We  have  added  here  a  table  of  all  the 
varieties  of  determined  problems  of  infinite, 
decreasing,  geometrical  progressions,  which 
all  depend  upon  these  three  things,  m.  the 
greatest  term  I,  the  ratio  r,  and  the  sum  S; 
by  any  two  of  which  the  remaining  one 
may  be.  found :  to  whidi  we  have  «dded 
some  other  problems,  wherein  S  —  L  is 
considered  as  a  thing  distinct  by  itself, 
that  is,  without  considering  Sand  L  sepa- 
rately. 
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Given. 

Sought. 

Or  supposing  the  ratio  j  or  the  second  term  to  be  M, 
whereby  the  ratio  is  -,  then  is 

,                SoluUons. 

rl 

•» 

rl 

'-„L,of'-tIyi 

r$ 

^ 

I      sxr—l 

,_«-^6,f,_'-MX» 

r 

a      "*              I 

It 

^ 

'=-4    . 

Ir 

'-h 

.  1=  ■ 

r— -1 

$r 

S^l, 

r 

,      i    ,         M* 

r.»—i 

s,i 

,-'ot,     i-'X*-* 

ft"        '           M 

,_«- 6,f,      ,_<-MX.-< 

6     °"      '                M 

TVprcMd.  In  the  arithmetic  progression 
1,  2,  5, 4y  &G.  tiie  smn  is  to  tlie  product  of 
Ibe  bst  term,  by  the  number  of  terms, 
timt  is,  to  the  sqnare  of  the  last  term ;  in  a 
ratio  always  greater  than  1 :  2,  but  ap- 
preaching  infinitely  near  it.  But  if  the 
aritfam'etical  series  begins  with  0,  tlius,  0, 1, 
2, 3,  4,  Sec,  then  the  sum  is  to  the  product 
of  Uie  last  term,  by  the  number  of  terms, 
exactly  in  every  step  as  1  to  2. 

Theorem  6»  Take  the  natural  progression 
beginning  with  0,  thus,  0, 1,  2, 3,  &c.  and 
take  the  squares  of  any  the  like  powers  of 
the  former  series,  as  the  squares,  0,  l,  4,  9, 
&C.  or  cubes,  0, 1,  8,  27 ;  and  then  again 
take  the  sum  of  Uie  series  of  powers  to  any 
monber  of  terms,  and  also  multiply  the  last 
of  the  terms  summed  by  the  number  of 
terms,  (reckoning  always  0  for.  the  first 
term)  the  ratio  of  tliat  sum,  to  that  product 

i$  more  than  — — -  (a  being  the  index  of  the 

powers),  that  is,  in  the  series  of  squares  it 
is  more  than  \;  in  the  cubes  more  than  ^ ; 
and  so  on :  but  the  series  going  on  in  infini- 
tum, we  may  take  m  more  and  more  terms 
witbont  end  into  the  sum ;  and  the  more  we 
take,  the  ratio  of  the  sum  to  the  product 
mentioned  gtows  less  and  less;  yet  so  as  it 

nerer  can  actually  be  equal  to  but 

fl  /v  x 
approadMS  mfinitely  near  to  it,  or  within 
less  than  any  assignable  difference. 

^  The  nature,  origm,  Sec.  of  series."  In- 
finite tents  cannaonly  arise,  either  from  a 


continued  dirision,or  the  extraction  of  roots, 
as  first  performed  by  Sir  L  Newton,  who 
also  explained  other  general  ways  for  tlie 
expanding  of  quantities  into  infinite  series, 
as  by  the  binomial  theorem.  Thus,  to  di- 
vide 1  by  3,  or  to  expand  the  fraction  \  into 
an  infinite  series;  by  division  in  decimals  in 
the  ordinary  way,  the  series  is  0.3353,  &c.  or 

+ 7:uL.  +  7:^.>  &c.  where  the 


in  T^i 


10  •   100   "^1000   '    10000' 

law  of  continuation  is  manifest  Or,  if  thesame 

fraction  }  be  set  in  tiiis  form  i  ,  and  di- 
vision bb  performed  in  the  algebraic  man- 
ner, the  quotient  will  be 

3""2  +  l""i      i"'"8       r6"*'32' 
Or,  if  it  be  expressed  in  this  form  ~  ^ 

-. — -,  by  a  like  division  there  will  arise 
4—  1 

the  series, 

1      t  ,   t   .  t    ,  1,1,1. 

3  =  4+16+S5'^"-  =  4+4'+4^'*^- 

And,  thus,  by  dividing  1  by  5 —  2,  or  6— 3, 

or  7  —  4^  &c.  the  series  answering  to  the 

fraction  J,  may  be  found  in  an  endless  variety 

of  infinite  series ;  and  the  finite  quantity  \  is 

called  the  value  or  radix  of  the  series,  or 

also  its  sum,  being  the  number  or  sum  to 

which  the  series  would  amount,  or  the  limit 

to  which  it  would  tend  or  approximate,  by 

summing  up  iu  terms,  or  by  collecting  them 

together  one  after  another.    In  like  mao- 
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ner,  by  dividing  1  by  the  algebraic  sum 
o^^^  or  by  a — c,  the  quotient  will  be  in 
these  two  cas^,  as  below,  viz. 

a+c     a      a^*  a}     a*' 

where  the  terms  of  each  series  are  the  same, 
and  they  differ  only  in  this,  that  t)ie  signs 
are  alternately  positive  and  negative  in  the 
former,  but  all  positive  in  the  latter. 

And  hence,  by  expounding  a  and  c  by 
any  numbers  whatever,  we  obtain  an  end- 
less  variety  of  infinite  series,  whose  sums  or 
Talnes  are  known.  So,  by  taking  a  or  c 
equal  to  1,  or  2,  or  3,  or  4,  &c.  we  obtain 
these  series,  and  their  values ;        ' 

1  +  1       2  ^ 

;  1      __1  __1        1,1        1    - 

?+T"-3— i     2'T"i»""i^'**^- 

-2  +  2*— 2",&C, 


■1  +  1  —  1,  &c. 


,&c. 


l  +  2~3~ 

1  1  __1'       1,1        1    -  ^ 

3+7=4  ~"S  '"3*'^3'""3^''^^ 

And  hence  it  appears,  that  the  same 
quantity  or  radix  may  be  Expressed  by  a 
great  variety  of  infinite  series,  or  that  many 
different  series  may  have  the  same  radix,  or 
sum. 

Another  way  in  which  an  infinite  series 
arises;  is  by  the  extraction  of  roots.  Thus, 
by  extracting  the  square  root  of  the  number 
3  in  the  cofimon  way,  we  Obtain  its  value 
in  a  series  as  follows,  viz,  ^/3  =  1*73205, 

=  1  "r  75  + 100  '1000  '  lOOOOO' 
&c. ;  in  which  way  of  resolution  the  law  of 
the  progression  of  the  series  is  not  visible, 
as  it  is  when  found  by  division.  And 
the  square  rQOt  of  the  algebraic  quantity 
a*+<?  gives 

\/o^+t''=a+ -— — r-^  +__-  &c. 
^        f  '   2  tt      8  a'    '  Ito  a'* 

And  a  3d  way  is  by  Newton's  binomial 
theorem,  which  is  an  universal  method,  that 
serves  for  alk  sorts  of  quantities,  whether 
fractional  or  radical  ones:  and  by,  this 
means  the  same  root  of  the  last  given  quan- 
tity becomes  v^a-"  +  4r*  := 

c^         1.  c*    ,      1.3  c*     ,      1,3.5  c" 


Hence  it  appears  that  tiie  idgns  of  the 
terms  may  be  either  all  plus,  or  altematHy 
plus  and  minus,  though  tliey  may  be  varied 
in  many  otlier  ways.  It  alsQ  appears  that 
the  terms  may  be  either  continually  smaller 
and  smaller,  or  larger  and  larger,  or  else  all 
equal.  In  the  first  case,  therefore,  the  se- 
ries is  said  to  be  a  decreasing^  one ;  in  the  2d 
case,  an  increasiftg  one ;  and  in  the  3d  case, 
an  equ4d  one.  Also -the  first  series  is  called 
a  converging  one,  because  that  by  collectiug 
its  terms  successively,  takmg  in  always  one 
term  more,  the  successive  sums  approxi- 
mate or  converge  to  the  value  or  sum  of  the 
whole  infinite  series.  So,  in  the  series 
_J___1_1    ,   1    ,    jl    ,    1    . 

3  — l~i— 3'T-9"*"27"*"8l* 

the  first  term  -  is  too  little,  or  below  r-, 

which  is  the  value  or  sum  of  the  whole  infi- 
nite series  proposed ;  the  sum  of  the  first 

114 
twotermsg  +-  ia  5  =  -4444,  &c  is  also 

too  little,  but  nearer  to  -  or  *5  than  the  for- 

mer;  jind  the  sum  of  three  terms  ~  +-  + 

3     y 

1      13 

gT  is  —  =  -481481,  Sec.  is  nearer  than  the 

last,  but  still  too  little ;  and  the  sum  of  four 
terms 

which  is  again  nearer  than  the  former,  bat 
still  too  little;  which  is  always  the  case 
when  the  terms  are  all  positive.  But  when 
the  converging  aeries  has  its  terms  alter- 
nately positive  and  negative,  then  the  suc- 
cessive suras  are  alternately  too  great  and 
too  little,  though  still  approaching  nearer . 
.and  nearer  to  the  final  sum  or  valoe.  Thus, 
in  the  series 
1         l^n^t,     1      1    I    1        1    . 


+ 


+ 


*za      2.4  a'  '    2.4.6  a*    •    2.4.6.8  a" 
1  &c.  where  the  law  of  continoation  is  vi- 
sible. 


3+1 


,i- 


the  1st  term  -  dt  *333,  &c.  is  too  great ; 
two  terms  -  —  -  =  -222,  &c.  are  too  little; 


-i+i:=    -259259,   &C 


three  terms  -r 

are  tdo  great; 

fonrterm.l-l+i_i=   •J4691S, 

&c,  are  too  great,  and*  so  on,  alternately, 
too  great  and,  too  small,  but  every  succeed- 
ing sum  still  nearer  than  the  former,  or 
converging. 
Id  the  second  case,  or  when  the  terms 
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frow  Uffgef  and  largen  tiie  series  is  caUeda 
^tsergU^  one,  because  tliat  by  collecting 
the  terms  centUmaUy^  the  successive  sums 
diveif e,  or  go  always  further  and  further 
from  the  tnie  value  or  radix  of  the  series ; 
being  all  too  great  when  the  terms  are  all 
positive,  but  alternately  too  great  and  loo 
little  when  they  are  alternately  positive  and 
negative.    Thus,  in  the  sories 

,-^^=1=1 -2  +  4-8,  &C. 

the  first  term  -f- 1  is  too  great ; 
two  terms  t  —  2  = —  1  are  too  little  ; 
three  tennsl  —  2+4  =+3aretoogreat; 
four  terms  1  — S-f^— 8  =  — 5  are  too 
little;  and  so  on,  continually,  after  the  Sd 
term,  diverging  more  and  more  from  the 

tme  value  or  radix  ~ ,  but  alternately  too 

great  and  too  little,  or  positive  and  negative. 
Bat  the  alternate  sums  would  be  always 
more  and  more  too  great  if  the  terms  Avere 
all  positive,  and  always  too  little  if  nega- 
gative. 

But  in  the  third  case,  or  when  the  terms 
are  all  equal,  the  series  of  equals,  witli  al- 
ternate signs,  is  called  a  neutnd  one,  be- 
cause tbe  successive  sums,  found  by  a  con- 
tinual collection  of  the  terms,  are  always  at 
the  same  distance  from  tlie  true  value  or 
radix,  but  alternately  positive  and  negative, 
or  too  grent  and  too  little.    Thus,  in  the 


-1,  &c. 


the  first  term  1  is  too  great ; 
two  terms  1  —  1  =  0  are  too  little; 
tluree  terms  1  —  1 -J- 1  =  1  too  great ; 
fburtemasl  — 14-1  —  1  =  0  too  little;  . 
and  so  00,  continually,  the  successive  sums 
being  alternately  1  and  0,  which  are  equally 

ififlSsrent  from  the  true  value,  or  radix,  j, 

the  one  as  much  above  it  as  tlie  other  be* 
lo'wiL 

A  series  may  be  terminated  and  render- 
ed finite^  and  accurately  equal  to  the  sum 
or  value,  by  assuming  the  supplement,  after 
any  particular  term,  and  combining  it  with 

the  foregoing  terms.    So,  in  tlie  series    -r- 

3 

■77,  Ac.  which  n  equal  to  - ,  and 

16  3 

lb«nd  by  dividing  1  by-S-f^y  ^^  ^ 
first  term,  -,  of  the  quotient,  the  remain- 
der k  —  -,  which,  divided  by  2  + 1,  or  5, 


gives  —  -  for  the  supplement,  which,  com- 


bined with  the  first  term. 


i» 


1      1 
gives  5  — 


1+1- 


i=  -,  the  true  sum  of  the  series.  Again,  af- 
9 

ter  the  first  two  terms  --*--,  the  remain- 
2      4 

der  is  -f- -,  which,  divided  by  the  same  di- 
visor, 3,  gives  —  for  the  supplement,  and 
thb  combined  with  those  two  terms  -  —  - 

makesl~l+JL=:l+JL=-±orlthJ 
2      4^1:^       4^12       ISJ      3 

same  sum  or  value  as  before.    And,  in  ge- 
neral, by  dividing' 1  by  a'{-Cy  there  is  ob- 
tained 
1 


a*+^(a+c)>  ^**^*'  stopping  the  division 

at  any  term,  as  -j^,  the  remamder  after 

this  term  is  -^^rif  which,  being  divided  by 

the  same  divisor,  a-{-  c,  gives 
for  the  supplement  as  above. 


V-^-^a  +  c) 


**The  Law  of  Continuation."— A  series 
being  proposed,  one  of  the  chief  questions 
concerning  it  is  to  find  the  hiw  of  its  conti- 
nuation. Dideed,  no  universal  rule  c^  be 
given  for  this ;  but  it  often  happens,  Ihat 
the  terms  of  the  series,  taken  two  and  two, 
or  three  and  three,  or  in  greater  numbers, 
have  an  obvious  and  simple  relation,  by 
which  th^  series  may  be  determined  and 
produced  indefinitely.  Thus,  if  1  be  di- 
vided by  1  —  X,  the  quotient  will  be  a  geo- 
metrical progression,  viz.  1  +  J?  +  a^+  *', 
&c.  where  Die  succeeding  terms  are  pro- 
duced by  the  continual  multiplication  by  x. 
In  like  manner,  in  other  cases  of  division, 
other  progressions  are  produced. 

But  in  itoost  cases,  the  relation  of  the 
terms  of  a  series  is  not  constant,  as  it  is  in 
those  that  arise  by  division.  Yet  their  re- 
lation often  varies  according  to  a  certain 
law,  which  is  sometimes  obvious  on  inspec- 
tion, 9nd  sometimes  it  is  found  by  dividing 
the  successive  terms  one  by  another,  &c. 
^  Thus,  in  the  series 
^    I  2      I    9    ,  ,  id    ,  ,  1^^  ^      ^ 
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dividing  the  2d  term  by  the  1st,  the  3d  by 
the  2d,  the  4th  by  ihe  3d,  and  so  on,  tho 
quotients  will  be 
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|a:,|ar,  5x,  ^ar,&c.;  Ex.3.  Let  —J — Lj — L4.,&c.m 

and  therefore  the  terms  may  be  continiied  inf.  =  5, 

Indefinitely  by  the  successive  midtiplication     ^^^^^  J^  ,    't ,     i      ,     .      .    •  r  _ 

by  these  fractjons.    Also  in  the  following  ti.s'^ 3.4  ^~ -iTJ  "+■'         "*       "" 

series  c J     • 

h   /  .r     .K     ?'*^*7''''      •    ,  by  subtraction, -i-+-i-«+-i^ 

by  dividing  the  adjacent  terms  successively  ^                     1.2.3*^2.3.4'S.4.5 

by  each  other,  tlie  series  of  quotients  is  _j    a,^  :^  •  r       1 

1       9       85      49      ^  +,&c.u,.nf.  =  j, 

1.1      3.S      5.5      7.7      .  1.8.3T^S.3,4  r3.4.5T»««-°' 

O*' 475'' 677'' ?T'' *'*'•'  i„f.  =  l. 

and  therefore  the  terms  of  the  series  may  ^ 

be  continued  by  the  multiplication  of  these  jj^^  ^^  Le^  J.  j 1 

fractions.  '    *         «t''"m-|- 

Series,  «ummaft(m  o^»    We  have  before  ^ 

seen  the  method  of  determining  the  sums  m  -|-  n  —  i .  r 

of  quantities  in  arithmetical  and  geometri-  ^„      ^        • _^ 

cal  progression,   but  when  the  terms  in-  m-j-r'tn^^r 

crease,  or  decrease,  according  to  other  laws,  ^      S  — .-i 


crease,  or  aecrease,  acc:oraing  lo  ouier  laws,  *  c  _^  _^ 

different  artifices  must  be  used,  to  obtain  ^-^nr  i»'         , 

general  expressions  for  their  sum.  ,       ,  ~ ;: * 

The  methods  chiefly  adopted,  and  which  ^  sobtraction,  ^  _-    ^  +^_,_=^ 

inay  be  considered  as  belonging  to  algebra,  • f-r      m-f-r.at-f- 

are,  1.  The  method  of  subtraction.   2.  The  -j-  &c.  (to  n  terms)  +  _L_:=J.  • 
summation  of  recurring  series,  by  the  scale  w+»r      w ' 

of  relation.    3.  The  differential  method,  hence, =^==~+ ?s==^4===  +  &c. 

4.  The  method  of  mcrenients.    We  shall  M.w-J-r      rn-^r .m^i-^r 

content  ourselves  with  an  example  or  two,  /to  %  terms)  =  i—       ^ 
in  the  firs  I  of  these  methods.  m     m  -f- » r* 

"  The  investigation  of  series,  whose  sums  i^d  ^  i  1  ,     . 

are  known  by  subtraction."  m^m-^'r^  m-j-r.m-f  2r  " 

Ex.l.Utl+l  +  \+{+,&c.in  (to»term5)=J J-__.. 

'    2    *   3    •    4   •'  ^      mr      mr-^-nr^ 

*  ~f    '  X      I      I  If  n  be  increased  without  limit, - 


— — Tamshes,  and  the  sum  of  the  series  is  — . 

by  subtraction,  -i-  4.  -L  4.  -2 L,  &c.  1  ^^ 

^  '  1.2^2.3^3.4  ^'  '^*'-         If  m  =  r=  i;  we  have  -i-  +  -L  4. 

'  l22^ 

"""*•=*'  «' i+g+7,  +ro.«;«=i-  3^  +,  &c.  (t. . tcnm)  =  1  -  j^, 

inf.  =  S.  o-     . 

1      1      ^      ^  Smiilar  to  the  method  of  subtraction  is 

then-  + j-f -+-+,&cininf.  =5—  -,  the  foUovring,  given  by  De  Moivre. 

-J —         "  Assume  a  series,  whose  terms  converge 

by  subtraction,  7-^  +  ^T  H h  — +  ***  ^>  involving  the  powers  of  an  indetermi- 

1  .c»      2.4      3.D      4.6  Date  quantity,  x ;  caU  the  sum  of  the  series 

&c.  in  inf.  =  2;  ^>  *"<*  mulUpIy  both  sides  of  the  equatioa 

*  by  a  binomial,  trinomial,  &c.  which  in- 

•"■  r^  +  ^  +-T-K  +  -^  +,  &c.  10  ""^^f*  ^  P^^«"  ^^  ^>  «^^  invariable  co- 

^•^       «.4^  3.5^4.6^'     '"""  effideats;  then,  ifx  be  so  assumed  that  the 

inf.  =  ^.  binomial,  trinomial,  &c  may  vanish,  and 

^  «>me  of  the  first  terms  be  tnuwposed,  tfaf 

Digitized  by  VjOO^IC 


SER 

mm  of  the  remaining  series  19  equal  to  the 
(eno8  so  transposed." 

Noitiplyini;  boili  sides  by  x  —  1,  we  have 

2      ;>       4      o     '        J 

X  — 1.5;  andifx=:l, 

then,  —  1  +  —  4-  —  +  —^  +,  &c. 

=  0 ;  or,  — L-  4-  r^  +  —  +,  &c.  in 

inf.  =  1. 

SCRIOLA,  in  botany,  a  genus  of  the 
Syngenesia  Polyguinia  /Equalis  class  and 
order.  Natural  order  of  Composite  Semi- 
floscnloss.  Cicboraceae,  Jnssien.'  Essen- 
tial character:  calyx,  simple;  pappus sab- 
plomose;  receptacle  chafiF^.  There  are 
foor  ^edes. 

SERIPHIUM,  in  botany,  a  genus  of  tlie 
8yngenesta  Polygamia  Segregata  class  and 
order.  Natural  order  of  Composite  Nuca* 
^Kntacese.  Corynibiferse^  Jossien.  Essen- 
tial character:  calyx,  imbricate;  corolla, 
one  petalled,  regular,  seed  one;  oblong, 
bdow  the  corolla.  There  are  four  species, 
all  natives  of  the  Cape  of  Good  Hope. 

SERPENTINE,  in  mineralogy,  a  species 
of  the  Talc  genus:  divided  by  Werner  into 
the  common  and  precious:  the  common 
is  chiefly  green,  though  passing  into  various 
ptber  colours,  which  are  seldom  uniform. 
There  are  generally  several  colours  to- 
gether, and  these  are  arranged  in  striped, 
dotted,  and  clouded  delineations.  It  occurs 
BuiBsive :  internally  it  is  fiiintly  glimmering, 
wbidi  passes  into  dull  when  there  are  no 
foreign  particles  to  give  a  slight  degree  of 
lostre.  It  is  soft,  not  very  britde,  and 
frangible.  Feels  a  little  greasy,  not  very 
heavy.  It  is  infusible  before  the  blowpipe 
without  addition^    It  consists  of 

Magnesia. S3 

Silica - 45 

Alumina 18 

Iron 3 

)Fater 2L 
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It  is  one  of  the  primitive  rocks :  is  found 
in  many  parts  pf  Germany,  Italy,  Siberia, 
in  this  cofmtry,  Scotiand,  and  the  ShetUmd 
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islands.  It  takes  a  good  polish,  and  is  turn- 
ed into  vessels  and  ornaments  of  a  great 
vaiiety  of  shapes.  In  upper  Saxony,  several 
hundred  people  are  employed  in  quarry* 
ing,  cutting,  turning,  and  polishing  the  ser- 
pentine which  occurs  in  that  neighbour* 
hood,  and  the  articles  into  which  it  is  maiiu« 
iactured  are  carried  all  over  Germany.  ITic 
precious  is  found  in  Silesia. 

SERPICULA,  in  botany,  a  genus  of  the 
Monoecia  Tetrandria  class  and  order.  Na<» 
tural  order  of  Inuudate.  Onagrse,  Jus* 
sieu.  Essential  cliaracter :  male,  calyx,  four- 
toothed;  corolla,  four  petalled;  female, 
calyx,  four-parted ;  pericarpium,  nut  tomen- 
tose.  There  are  two  species,  viz,  S.  ven* 
ticillata  and  S.  repens. 

SEHPULA,  in  natural  history,  a  genus 
of  the  Vermes  Testacea  class  and  order :  ani 
mal  a  terebella:  shell  univalve,  generally 
adhermg  to  other  substances :  often  sepa- 
rated internally  by  divisions  at  uncertain 
distances.  About  fifty  species  have  been 
enumerated. 

SERPENTES,  in  natural  history,  an^ 
order  of  the  Amphibia, ,  containing  seveii 
genera:  viz* 


AchrochorduB 
Amphtsbsena 
Anguis 
Boa 


Coecilia 
Coluber 
Crotalus* 


Serpents  are  distinguished  as  footless  am* 
phibia:  their  eggs  are  connected  in  a 
chain :  penis  frequently  double :  they  breathe 
througli  the  mouth.  The  amphibia  were 
divided  by  Linnasus  into  four  orders;  viz, 
Reptilia,  Serpentes,  Meantes,  and  Nantes. 
Of  the  meantes  or  gliders,  which  were  cha- 
racterized as  breathing  by  means  of  gilis 
and  lungs  together:  feet  brancliiated  and 
furnislied  with  claws :  there  was  but  a 
single  genus,  rtsr.  the  siren :  this  has  since 
been  classed  with  the  reptiles.  See  Rep- 
tilia and  Siren. 

Tlie  nantes,  or  swimming  amphibia,  cha- 
racterized by  their  having  fins;  and  by 
breathing  by  means  of  lateral  gills,  were 
afterwards  distributed  into  the  orders  of 
fishes  denomuiatcd  branchiostigi,  and  chon- 
dropterygii,  which  Irave  since  been  ranked 
by  Dr.  Shaw  and  others  under  the  general 
term   cartilaginous  fishes.      See    Chron- 

PROPTERIGIOUS. 

We  have  thought  it  right  to  give  tliis  ac- 
count of  the  changes  in  the  Linnaean  system, 
which  we  have  generally  adopted,  having 
omitted  any  mention  of  the  fiicts  uuder  the 
former  articles.  ^  Serpents;"  says  the  trans* 
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faOor  of  Gmelin,  "  are  cast  naked  apon  the 
«arth,  without  limbs,  exposed  to  every  in- 
jury, but  frequently  armed  with  a  poison, 
the  roost  deadly  and  horrible :  this  is  con- 
tained in  tubuUr  fangs  resembling  teeth, 
placed  without  the  upper  jaw,  protruded  or 
retracted  at  pleasure,  and  surrohnded  with 
a  glandular  vesicle  by  which  this  fatal  fluid 
is  secreted :  but  lest  this  tribe  should  too 
much  encroach  upon  the  lunits  of  other 
^animals,  the  benevolent  Antlior  of  nature 
has  armed  about  a  fiflh  part  only  in  this 
dreadful  manner,  and  has  ordained  that  all 
should  cast  tlieir  skins,  in  order  to  inspire 
a  necessary  suspicion  of  the  whole.  The 
jaws  are  dilatable,  and  not  articulate,  and 
the  cesophagus  so  lax  that  they  can  swallow, 
without  any  mastication,  an  animal  twice 
or  thrice  as  large  as  the  neck :  the  colour  is 
variable,  and  changes  according  to  tlie  sea- 
son, age,  or  mode  of  living,  and  frequently 
vanishes,  or  turns  to  another  in  the  dead 
body:  tongue  filiform,  bifid;  skin  reticu- 
late." The  distmction  between  the  poison- 
ous and  innoxious  serpents,  is  only  to  be 
known  by  an  accurate  examination  of  their 
teeth ;  those  which  are  poisonous  being  al- 
^^ys  tubular,  and  calculated  for  the  injec- 
tion of  the  poisonons  fluid,  from  a  peculiar 
reservoir  communicating  with  the  fang  on 
each  side  the  head.  These  teeth  or  fhngs 
are  situated  in  the  upper  jaw :  they  are 
frequently  accompafned  by  smaller  fangs, 
seemingly  intended)  to  supply  the  place  of 
tbe  others,  if  lost  by  age  or  accident  The 
fangs  are  situated  in  a  peculiar  bone,  so 
articulated  witli  the  rest  of  the  jaw  as  to 
elevate  or  depress  them  at  the  pleasure  of 
the  animal :  in  a  quiescent  state  they  are 
recumbent,  with  their  points  directed  in- 
wards or  backwards ;  but  when  the  animal 
is  inclined  to  use  them  as  weapons  of  of- 
fence, theur  position  is  altered  bjf  the  pecu- 
liar mechanism  of  the  bone  in  which  they 
are  rooted,  and  they  become  almost  per- 
pendicular. 

Serpents  in  cold  and  temperate  climates 
conceal  themselves  during  winter,  in  cavi- 
ties beneath  the  surface  of  the  ground,  or 
in  any  other  convenient  places  of  retire- 
ment, where  they  become  nearly  or  wholly 
in  a  state  of  torpidity.  Some  serpents  are 
viviparous,  as  die  rattle-snake ;  the  viper, 
^c. :  while  the  innoxious  species  are  ovi- 
parous, depositing,  as  we  Inve  observed, 
thefr  eg^  in  a  kmd  of  chain  in  any  warm 
and  ctose  situation,  where  they  are  after- 
wards hatched.  The  broad  undivided  la- 
luins  on  the  beJlies  of  serpents,  are  termed 
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scuta,  and  the  smaller  or  divided  ones  be- 
neath the  tail  are  called  snbcaudal  scales, 
and  from  these  different  kinds  of  laminae, 
the  tinnaean  genera  are  characterized. 

SERRATULA,  in  botany,  sauHvartf  a 
genus  of  the  Syngenesia  Polygamia  ^nalis 
class  and  order.  Natural  order  of  Com- 
positae  Capita tae.  Cinarocephalae,  Jussieu. 
Essential  character:  calyx,  subcylindrical, 
imbricate,  awnless.  There  are  twenty 
species. 

SERROPALPUS,  in  natural  history,  a 
genus  of  insects  of  the  order  Coleoptera: 
antennae  setaceous;  four  feelers  unequal; 
the  anterior  ones  longer,  deeply  serrate, 
composed  of  four  joints^  the  last  joint  very 
large,  truncate,  compressed,  patellifomi ; 
the  posterior  one  subclavate ;  thorax  mar- 
gined, concealing  the  head,  with  a  pro- 
minent angle  on  each  side ;  head  deflected;, 
feet  formed  for  diggmg.  There  are  two 
species,  viz,  S.  striatns,  which  is  of  a  brown 
colour,  with  striated  shells,  fotmd  in  autumn 
in  old  buildings:  S.  laevigatus,  which  is 
black  and  smooth. 

SERTULARIA,  in  natnral  history,  a 
genus  of  the  Vermes  Zoophyta  class  and 
order:  animal  growing  in  the  form  of  a 
plant;  stem  branched,  prodabing  polypes, 
from  cup-shaped  denticles  or  minute  cells. 
Nearly  fourscore  species  have  been  enu- 
merated. These  are  divided  into  two  classes : 
A.  stem  homy,  tubular,  fixed  by  the  base, 
beset  with  cup-shaped  denticles,  and  fur- 
nished with  vesicles  or  ovaries  contaimng 
polypes,  eggs,  or  the  living  young.  B.  stem 
crustaceous,  .inclining  to  stone,  and  com- 
posed of  rows  of  cells :  there  are  no  vesi- 
cles, but  m  the  place  of  them  are  small 
globules. 

SERUM.    See  Blood. 

SESAMUM,  in  botany,  sesamum  or 
&ilygrttiny  a  ^enns  of  the  Didynamia  Angi* 
ospermia  cbiss.  and  order.  Natural  order  of 
Luridae.  Bignonise,  Jussieu.  Essential 
character  :  calyx  fivcrparted ;  corolla  bell- 
shaped,  five-cleft,  the  lower  lobe  larger; 
rudiment  of  a  fifth  fihiment ;  stigma  ten- 
ceolate;  capsule  four-celled.  There  are 
three  species,  m.  the  orientale,  the  indicnm, 
and  the  luteum.  S.  orientale  has  ovate,  ob- 
long, entire  leaves.  It  is  an  annual,  and 
grows  naturally  on  the  coast  of  MaUbar  and 
in  the  island  of  Ceylon  (  rismg  with  an  her- 
baceous four-cornered  stalk,  two  feet  higby 
sending  out  a  few  shprt  side  branches.  After 
the  flowers  are  past,  the  germen  turns  to  an 
oval  acute  pointed  capsule,  with  four  cells, 
filled  with  oval  compressed  seeds,  n^kicu 
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npcD'io  sntanm*  8.  indicmn)  wttii  tnnd 
lower  leaves,  gro^  natorally  in  India ;  this 
i^abo  an  annual  plant ;  the  stalk  rises  taller 
tiBB  that  of  the  former  ;  the  low^r  leaves 
are  cot  into  three  parts,  which  is  the  pnly 
difepence  between  them.  The  first  sort  is 
frofoeotly  cultivated  in  all  the  eastern 
coDBtries,  and  also  in  Africa,  as  a  poise  ; 
sad  of  late  y^ars  tiie  seeds  have  been  intro- 
doeed  into  Carolina  by  the  African  negroes^ 
where  they -succeed  extremely  well.  The 
i^bitantB  of  that  country  make  an  oil  from 
the  seed,  which  will  keep  good  for  many 
yean,  without  having  any  rancid  smell  or 
tarte,  bat  in  two  years  become  quite  mild* ; 
M  that  when  the  warm  taste  of  the  seed, 
vincfa  is  in  the  oil  when  first  drawn,  is  worn 
tiS,  diey  use  it  as  a  salad-oil,  and  for  all  the 
pofposes  of  sweet  oil.  The  seeds  of  this 
pbnt  are  also  used  by  the  negroes  for  food ; ' 
wfaicfa  seeds  they  parch  over  the  fire,  and 
dien  mix  them  with  water,  and  stew  other 
ingredients  yfitb  them,  which  makes  a  hearty 
AnmL 

SESELI,  in  botany,  meadow  saxyrage,  a 
genos  of  the  Pentandria  Digynia  class  and 
arder.  Natural  order  of  Umbellats  or 
Umbellifers.  Essential  character :  umbels 
^bolar;  involucre  of  one  or  two  leaflets; 
finit  ovate,  striated.  There  are  fifteen 
species. 

SESSIONS  rf  the  peace.  See  Quarter 
Semons, 

SESUVIUM,  in  botany,  a  genus  of  the 
Icoondria  Trigynia  class  and  order.  Na* 
total  order  of  Soccolentae.  Ficoidae,  Jos- 
cien.  Essential  character :  calyx  five-parted, 
cokmred  ;  petals  none  ;  capsule  ovate, 
Ikee-celled,  cut  round,  many-seeded.  There 
ii  only  one  species,  viz.  S.  portulacastrum, 
a  natif  e  of  the  West  Indies. 

SET  off,  in  law,  is  when  the  defendant 
admowledges  the  justice  of  the  plahntiflPs 
deaand  on  tbe  oncf  band,  but  on  the  other 
sets  up  a  demand  of  his  own,  to  counter- 
bafance  that  of  the  plaintifif,  either  in  th^ 
wbde  or  in  part;  as  if  the  plaintiff  sue  for 
lOL  doe  on  a  note  of  hand,  the  defendant 
may  set  off  92.  due  to  himself  for  merchan- 
4ae  sold  to  the  plaintiff,  or  for  any  other 
demand,  the  amount  of  which  is  ascertained 
in  damages. 
The  action  in  which  a  set  off  is  allowable 
I        upon  the  statutes  t  and  5  George  II.  c.  22 
I        and  24,  are  debt,  covenant,  and  assumpsit, 
I        lor  the  non-ptiyment  of  money  -,  and  the  de- 
mand intended  to  be  set  off  must  be  such 
as  m^t  have  been  made  the  subject  of  one 
I        ar  other  of  these  actions.    A  set  off,  there- 
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fore,  is  never  allowed  in  actions  upon,  the 
case,  trespass,  replevin.  Sec. ;  nor  of  a  pe- 
nalty in  debt  on  bond  conditioned  for  the 
performance  of  covenants,  &c. ;  nor  of  ge- 
neral damages  in  covenant  or  assumpsit: 
but  where  a  bond  is  conditioned  for  the  pay- 
ment of  an  annuity,  a  set  off  may  be  allow- 
ed. A  debt  barred  by  the  statute  of  limi- 
tations cannot  be  set  off;^  and  if  it  be 
pleaded  m  bar  to  the  action,  the  pbiintiff 
may  reply  the  statute  of  limitations ;  or  if 
given  ill  evidence,  on  a  notice  of  set  off, 
which  is  one  mode  of  setting  op  this  sort  of 
counter-demand,  it  may  be  objected  to  at 
the  trial. 

SET,  or  Sbts,  a  term  used  by  the 
farmers  and  gardeners  to  express  the  young 
phints  of  the  white  thorn  and  other  shrubs, 
with  which  they  use  to  raise  their  quick  or 
quickset  hedges. 

SETON,  in  surgery,  a  few  horse  hairs, 
small  threads,  or  large  packthread  drawn 
through  the  skin,  chiefly  the  neck,  by  means 
of  a  large  needle  or  probe,  with  a  view  to 
restore  or  preserve  health. 

8ETTE,  a  yessel  very  common  in  the 
Mediterranean,  with  one  deck,  and  a  very 
long  and  sliarp  prow :  they  carry  some  two 
masts,  some  three,  without  top-masts.  Their 
yards  and  sails  are  all  like  the  mizen ;  the 
least  of  them  are  of  sixty  tons  buideo. 
They  serve  to  transport  cannon  and  provi- 
sion for  ships  of  war,  and  the  like, 

SETTING,  in  astronomy,  the  withdraw- 
ing of  a  star  or  planet,  or  its  sinking  below 
tlie  horizon.  Astronomers  and  poets  make 
three  different  kinds  of  setting  of  the  stars, 
viz,  the  cosmical,  acronychal,  and  helical. 

Setting,  in  tlie  sea  language.  To  set 
the  land  or  the  sun,  by  the  compass,  is  to 
observe  how  the  land  bears  on  any  point  of 
the  compass,  or  on  what  point  of  the  com- 
pass the  sun  is.  Also,  when  two  ships  sail 
in  sight  of  one  another,  to  mark  on  what 
point  the  chased  bears,  is  termed  setting 
the  chase  b^  the  compass. 

SEWER,  in  the  household,  an  officer 
who  comes  in  before  the  meat  of  a  king  or 
nobleman,  to  place  and  range  it  on  the 
table. 

Sewbr  is  also  a  passage  or  gutter  made 
to  carry  water  into  the  sea  or  a  river, 
whereby  to  preserve  the  land.  Sec,  from  in- 
undations and  other  annoyances.  The  bu- 
smess  Of  the  commissioners  of  sewers,  or 
their  office  in  particular,  is  to  repair  sea- 
banks  and  wiidls,  survey  rivers,  public 
streams,,  ditcher,  &c.  and  to  niake  or- 
ders for  that  purpose.    These  commission- 
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••n  |ia^  likewise  aathority  to  make  in* 
qniry  of  all  ntiisaiices  or  offences  committed 
by  tlie  sto|>pi]ig  of  rivers,  erectiog  mills,  not 
repairing  banks,  bridges,  &c.  and  to  tax 
persons  chargeable  for  tlie  amending  of  de- 
faults that  tend  to  the  obstruction  or  hin- 
drance of  the  free  passage  of  the  water 
throngh  its  ancient  courses.  They  may  not 
only  make  a  rate  and  assessment  for  repairs, 
but  also  may  decree  lands  to  be  sold,  in 
order  to  levy  charges  assessed  upon  non- 
payment thereof,  &c.  But  tlie  decrees  of 
the  commissioners  are  to  be  certified  in 
Chancery,  and  have  the  King's  assent  to  be 
binding,  and  their  proceedings  are  subject 
to  the  jurisdiction  of  the  King's  Bench.  In 
the  making  of  a  rate  or  tax,  the  conmiis- 
sioners  are  to  assess  every  owner  or  posses- 
sor of  hinds  in  danger  of  receiving  any  da- 
mage by  the  waters,  equally  a<^cordiug  to 
the  quality  of  their  lands,  rents,  and  num- 
bers of  acres,  and  their  respective  portions 
and  profits,  whether  it  be  of  pasture,  fish- 
ing, &c.  And  where  no  persons  or  lands 
can  be  known  that  are  liable  to  make  re- 
paurs  of  banks  and  sewers,  then  the  com- 
missioners are  to  rate  the  whole  level.  The 
>3  James  I.  ordains  that  all  ditches,  banks, 
bridges,  and  water-houses,  within  two  miles 
of  Loudon,  acyoinmg  to^  and  falling  into  the 
Thames,  shsdl  be  subject  to  th^  commis- 
sioners of  sewers.  Also  the  Lord  Mayor, 
6lc.  may  appoint  persons  in  that  case  to  have 
the  power  of  commissioners  of  sewers.  Per- 
sons breaking  down  sea-banks,  whereby 
lands  are  damaged,  are  adjudged  to  >h% 
guilty  of  felony ;  and  removing  piles.  Sec, 
forfeit  SOZ,  by  6  and  10  George  II.  c*  32. 

SEX,  something  in  the  body  which  dis- 
tinguishes male  from  female. 

SEXAGENARY,  something  relating  to 
the  number  sixty.  Thus,  sexag^ary,  or 
sexagesimal  arithmetic,  is  amethod  of  com* 
putation  proceeding  by  sixties ;  such  is  that 
used  in  the  division  of  a  degree  into  sixty 
minutes,  of  tlie  minute  into  sixty  seconds, 
of  the  second  into  sixty  thirds,  &c.  Also 
sexagenary  tables  are  tables  of  proportional 
parts,  showing  tlie  product  of  two  sexage- 
naries that  arc  to  be  multiplied,  or  tlie  quo- 
tient of  the  two  that  are  to  be  divided. 

SEXAGESIMALS,  or  Sexagesimal 
fractions,  fractions  whose  denominators  pro* 
ceed  in  a  scxagecuple  ratio ;  that  is,  a 
prime,  or  the  first  minute  =  ^ ;  a  second 

=  i^J  a  third  =r  ^ntfes  • 

Anciently  there  were  no  other  than 
sexagesimals  used  in  astronomy,  and  they 
^re  still  retained  in  many  cases,  though  deci« 
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«ial  arithmetic  has  now  grown  into  ma 
in  astronomical  4;alcnlations.  In  these 
fractions,  which  some  call  astronomical  frac- 
tions, the  denominator  being  always  sixty, 
or  a  multiple  thereof,  is  usually  omitted, 
and  the  numerator  only  written  down, 
thus,  4",  59',  32",  50"/,  16 "",  is  to  be  read 
four  degrees,  fifty-nine  minutes,  thirty-two 
seconds,  fifty  thirds,  sixteen  fourths,  &c 

SEXANGLE,  in  geometry,  a  figure  hav- 
ing six  sides,  and  consequently  six  angles. 

SEXTANS,a  sixth  partof  certam  thmgf. 
The  Romans  having  divided  their  as  into 
twelve  ounces,  or  ttnica,  the  sixth  partof 
that,  or  two  ounces,  was  the  sextans.  Sex- 
tans was  also  a  measure  which  contamed 
two  ounces  of  liquor,  or  two  cyathi. 

SEXTANT,  UB  mathematics,  denotes  the 
sixth  part  of  a  circle,  or  an  arch  compre- 
hending sixty  degrees.  Tlie  word  sextant 
is  more  particularly  used  for  an  astronomi* 
cal  instrument  made  like  a  quadrant,  ex- 
cepting that  its  limb  only  comprehends 
sixty  degrees.  The  use  and  application  of 
the  sextant  is  the  same  with  that  of  the 
quadrant.    See  Quadrant. 

SEXTILE,  the  position  or  aspect  of  two 
planets  when  at  sixty  degrees  distance,  or 
at  the  distance  of  two  signs  from  one  an- 
other.   It  is  marked  thus  (  *  ). 

SEXTON,  a  chorch  officer,  whose  busi- 
ness is  to  take  care  of  the  vessels,  vestments, 
&c.  belonging  to  the  church,  and  to  attend 
the  minister,  churchwardens,  kc.  atchorcfa* 
He  is  usually  chosen  by  the  parson  only. 
The  office  of  sexton,  m  the  Pope'k  chapel, 
is  appropriated  to  the  order  of  the  beraiits 
of  St.  Augustine.  He  is  generally  a  biriiop, 
though  sometimes  the  Pope  only  ogives  a 
bishopric  in  particular  to  him  on  whom  be 
, confers  the  post:  he  takes  the  title  of 
prefect  of  the  Pope's  sacristy,  and  has  the 
keeping  of  the  vessels  of  gold  and  silver, 
the  relicj,  drc.  When  the  pope  says  mass, 
the  sexton  always  tastes  the  bread  and  wme 
first.  If  it  be  m  private  he  says  mass,  bis 
Holmess  of  two  wafers  gives  him  one  to 
eat ;  and  if  in  public,  th^  cardmal  who 
assists  the  Pope  in  quality  of  deacon,  of 
three  wafers  gives  him  one  to  eat  Wh^ 
the  Pope  is  very  sick,  he  admrnlsters  to  him 
the  sacrament  of  extreme  nncttoo,  &c 
and  enters  the  concUve  in  quality  of  first 
conclavist 

SEXUAL  sysf«ii,  in  botany,  that  system 
of  ckssification  which  was  invented  by  ths 
immortal  Limiseus,  professor  of  physic  and 
botany,  at  Upsal,  in  Sweden.  It  is  founded 
DO  the  parts  of  fhictificntion,  w.  the  sta- 
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wmwtd  pktik ;  these  baving  bieen  obsetf- 
ctf  with  more  mccurftcy  since  the  discoTeij 
tf  the  uses  for  wliich  nature  has  assigned 
tai,  a  new  set  of  principles  hare  been  de- 
rived from  them,  by  means  of  which  the  dis- 
tribition  of  phmts  has  been  brought  to  a 
giester  prednon,  and  rendered  more  con* 
fcnnble  to  true  philosophy,  in  this  system, 
thn  in  any  one  of  those  which  preceded  it^ 
TW  latbor  does  not  pretend  to  call  it  a  na- 
tvil  system,  he  gives  it  as  artificial  only,^ 
md  Bwdestly  owns  his  inability  to  delect 
ittsrder  pursued  by  natnre  in  her  vegetable 
IfodactiodS;  bot  of  this  he  seems  confi- 
dnt,  that  no  natural  order  can  ever  be 
fined  without  taking  in  tiie  materials  out 
sf  which  he  has  raised  his  own ;  and  urges 
(he  necessity  of  admitting  artificial  systems 
fcr  convenience,  till  one  truly  natural  shall 
sppeir.  linmens  has  given  us  his  '<  Frag* 
■enti  Methodi  NaturaUs/'in  which  he  has 
Mde  a  distribution  of  plants  under  various 
I  siden^  puttmg  together  in  each  such  as  ap* 
pesr  to  have  a  natural  affinity  to  each 
sther;  this,  after  a  long  and  firoitless  search 
aftertbe  natural  method,  he  gives  as  the  re* 
liltof  his  own  speculation,  for  the  assistance 
sf  «Mh  ai  may  engage  in  tiie  same  pursuit ' 
hereafter.  Not  tinding  it  practicable  to 
ibnn  a  system  after  the  natural  method, 
Lmms  was  more  fully  convmced  of  the 
thiohrte  necessity  of  adopting  an  artificial 
sue,  of  wfaidi  a  detailed  account  is  given 
\      iBder  the  article  BoTAirr. 

SHAD,  in  ichdiyology,  a  -  species  of 
!  (%ea,with  the  upper  jaw  bifid  at  the  ex- 
ttmSty,  and  spotted  with  black  ;  it  greatly 
Rseaibles  the  common  herring,  and  is,  on 
tbtsoconnt,  sonaetimes  called  the  mother  of 
kttri^; ;  an  the  fins  are  whitish,  except  that 
« the  hack  j  tiie  tail  is  very  much  forked. 

SHADOW,  ia  optics,  a  privation  or  di- 
■iaation  of  Kgjht,  by  the  interposition  of  an 
•paqoe  body  ^  or  it  is  a  plane  where  the 
1^  is  either  altogether  obstructed,  or 
fieatly  weakened,  by  the  interposition  of 
wae  opaque  body  between  it  and  the  lumi- 
■vy.  A  shadow  of  itself  is  invisible ;  and 
Iherefore,  when  we  say  we  see  a  shadow,  we 
partly  mean  that  we  see  bodies  ptaced  in 
the  shadow,  and  illnroinated  by  light  re- 
flected from  coUateral  bodies ;  and,  partly, 
Ihit  we  see  the  confines  of  the  ligbt«  ,  If 
the  opaque  body  that  projecti  the  shadow 
^  perpendicular  to  the  horiion,  and  the 
I  pbce  it  is  projected  on  be  horizontal,  the 
I  ihidow  is  called  a  right  shadow;  and  such 
I      ^t  the  shadows  of  moo,  trees,  boUdipgs, 
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momttains,  &c.  Bot  if  the  opaque  bo^ 
be  placed  parallel  to  the  horizon,  the  sha- 
dow is  called  a  versed  shadow ;  as  the  arms 
of  a  man  stretched  out,  &c. 

''Tlie  laws  of  the  prqiectton  of  Shadows 
from  opaque  bodies."  l.  Every  opaque 
body  projects  a  shadow  in  the  same  direc- 
tion with  its  rays ;  that  is,  towards  the  part 
opposite  to  the  ]i^U  Hence,  as  either  tlie 
luminary  or  the  body  changes  place,  the 
shadow  likewise  changes.  2.  Every  opaque 
body  projects  as  many  shadows  as  there 
are  luminaries  to  eoHghten  it  3.  As  the 
light  of  the  luminary  is  more  intense,  the 
shadow  is  the  deeper :  hence  the  intensity 
of  the  shadow  is  measured  by  the  degrees 
of  light  that  space  is  deprived  of.  4.  If  a 
luminous  sphere  be  equal  to  an  opaque  one 
it  illuminates,  the  shadow,  which  this  latter 
projects,  wtU  be  a  cylinder,  and  conse- 
quently will  be  propagated  still  equal  to 
itself,  to  whatever  distance  the  luminary  is 
capable  of  acting ;  so  that  if  it  be  cut  in 
any  place,  the  phme  of  the  section  will  be 
,  a  drde,  equal  to  a  great  circle  of  the  opaque 
sphere.  5.  If  the  luminous  sphere  be  greater 
than  the  opaque  one,  the  shadow  will  be 
conical.  If,  therefore,  the  sludow  be  cut 
by  a  plane,  parallel  to  the  base,  the  plane  of 
section  will  be  a  circle ;  and  that  so  much  the 
less  as  it  is  a  greater  distance  from  the  base.r 
6.  If  the  luminous  sphere  be  less  than  an 
opaque  one,  the  shadow  will  be  a  truncated 
cone  ;  and,  consequently,  grows  still  wider 
and  wider ;  and  therefore,  if  cut  by  a  plane 
parallel  to  the  section,  that  plane  will  be  m 
circle,  so  much  the  greater  as  it  is  forther 
from  the  base. 

The  sun  being  vastly  larger  than  the 
whole  globe  of  the  earth  must  give  all  ita 
shadows  pointed,  by  reason  that  it  illumines 
more  than  half  of  them.  In  consequence 
of  this  demonstration  we  mig^t  conclude, 
that  all  the  sun's  shadows  must  be  less  than 
the  bodies  that  project  them,  and  dimi- 
nisfaed  more  and  more  as  they  recede 
further  and  forther.  Now  this  would  be 
true  were  there  any  relation  between 
the  body  illuminated  and  the  body  ilia- 
nuning ;  but  as  all  objects  on  the  earth  aro 
so  smaQ  in  comparison  of  that  star,  the  di- 
minution of  their  shadows  is  imperceptibte 
to  the  eye,  which  sees  them  always  equal ; 
i  e.  either  broader  or  narrower  than  the 
body  that  forms  them :  on  this  account  all 
the  shadows  caused  by  the  sun  are  made  io 
parallels.  From  the  whole  it  appears,  that 
to  find  the  shadow  of  any  body  whatever 
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Imposed  to  the  sub,  a  Koe  must  be  drawn 
from  the  top  of  the  luminary  perpendicular 
to  the  place  where  tlie  foot  of  the  luminary 
is  to  be  taken :  and  through  this  place  an 
occult  line  is  to  be  drawn  through  one  of 
the  angles  of  the  plan  of  the  object,  and  an- 
other Jrom  the  sun  to  the  same  angle ;  and 
the  intersection  of  the  two  lines  will  show 
how  fkr  the  shadow  is  to  go :  all  the  other 
lines  must  be  drawn  parallel  hereto.  The 
shadows  of  the  sun  are  equal  hi  objects  of 
the  same  height,  though  i^t  a  distance  from 
each  other.  Experience  teaches,  that  stiles, 
or  devations  of  the  same  height,  removed 
to  a  distance  from  each  other,  do  yet  pro- 
ject equal  shadows  at  the  same  time :  for 
they  are  lengthening  and  shortening,  in  pro- 
portion as  the  sun  comes  nearer,  or  recedes 
further  off ;  one  or  other  of  which  he  is 
continually  doing. 

Shadow,  in  geography.  The  inhabitants 
of  the  terraqueous  globe  of  the  earth  receive 
-different  denominittions,  according  to  the 
different  vrays  wherein  their  shadows  are 
t»rojected;  as  ascii,  amphiscii,  heteroscii, 
and  periscii. 

Shadow,  m  painting,  an  imitation  of  a 
real  shadow,  effected  by  gradually  height- 
ening and  darkening  the  colours  of  such 
'figures  as  by  tbeu:  dispositions  cannot  rje- 
ceive  any  direct  rays  from  the  luminary  that 
is  supposed  to  enlighten  the  piece.  The 
management  of  the  shadows  and  lights  makes 
what  the  painters  call  daro-obscuro. 

SHAFT  of  a  calumny  in  building,  is  the 
body  thereof  between thebase and  capital : 
80  caUed  from  its  straightness.  The  term 
shaft  is  also  used  for  the  spure  of  a  church 
steeple,  and  for  the  tunnel  of  a  phimney. 
See  Arghitectdre. 

Shaft,  in  mining,  is  the  pit  or  hollow 
entrfmce  into  the  mine. 

SHAGREEN,  or  Chagreen,  in  com- 
nieice,  a  kind  of  grained  leather,  prepared, 
as  is  supposed,  of  the  skin  of  a  species  of 
squalns,  or  hound-fish,  called  the  shagree, 
or  shagniu,  and  much  used  in  covering  cases, 
books,  &c  It  is  imported  from  ConstaoU- 
nople,Tauris,Tripoli,  Algiers,  and  from  some 
IHurts  of  Pohind,  where  it  is  prepared  in  the 
following  manner :  the  dun  being  stretched 
0ntj  is  first  covered  over  with  mustard 
•eed,  which  is  bruised  upon  it:  and  beings 
thus  exposed  to  the  weather  for  some  days, 
it  is  then  tanned.  Hie  best  is  of  a  brownish 
coUmr,  as  the  white  sort  u.the  worst:  it  is 
extremely  hard ;  y^t,  when  steeped  in  wa- 
$/^f  it  becomes  soft  and  pliable;  and  being 
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fashioned  into  case-covers,  it  readily  takes 
any  colour,  as  red,  green,  yeUow,  black| 
according  to  the  fancy  of  the  workman.. 

SHAMBLES,  among  nuners,  a  sort  of 
niches,  or  landinsr  places,  left  at  such  dis- 
'tances  in  the  adits  of  mines,  that  the  sbovel- 
men  may  convenientiy  throw  up  the  ore 
from  shamble  to  shamble,  till  it  clones  to 
the  top  of  tiie  mine. 

SHAMMY,  or  Chamois  Leather,  a  kind 
of  leather,  xlressed  either  in  oil  or  tanned^ 
and  much  esteemed  for  its  softness,  pliaiicy, 
and  being  cs^iable  of  bearing  soap  without 
hurt  The  true  shammy  is  prepared  of  the 
skin  of  the  ch^miois-goat    See  Ca'pra. 

The  true  chamois  leather  is  counter^ted 
with  conunon  goat,  kid,  and  even  sheep- 
skin;  the  practice  of  which  makes  a  parti- 
cular profession,  caHled  by  the  French  cba* 
moisnre.  The  last  is  the  least  esteemed, 
yet  so  popular,  and  such  vast  quantities 
prepared,  especially  about  Orleans,  Ma^ 
seilles,  and  Thoulouse,  that  it  may  not  be 
amiss  to  give  the  method  of  pceparation. 

'*  The  manner  of  chamoising,  or  of  pi^ 
paring  sheep,  goat,  or  kid-skins  in  oil,  hi  imi- 
tation of  Chamois."  The  skins  being  washed, 
drained,  and  smeared  over  with  quick-limt 
on  the  fleshy  side,  are  folded  in  two,  length- 
wise, the  wool  outwards,  and  laid  on  heaps, 
and  so  left  to  ferment  eight  days ;  or,  if  they 
had  been  left  to  dry  after  flaying,  for  fifteen 
days.  Then  they  are  washed  out,  drained, 
and  half-dried,  laid  on  a  wooden  leg  or 
liorse,  the  wool  stripped  off  with  a  round 
staff  for  the  purpose,  and  laid  in  a  weak  pit, 
the  lime  whereof  had  been'used  before,  and 
had  lost  the  greatest  part  of  its  force.  After 
twenty-four  hours  they  are  taken  out,  and 
left  to  dram  twenty-four  more ;  then  put  in 
another  strong  pit.  This*  done,  they  are 
taken  out,  drained,  and  put  in  again  by 
turns;  which  begins  to  dispose  them  to 
take  oil:  and,  this ^ practice  they  continae 
for  six  weeks  in  summer,  or  three  months  in 
winter ;  at  the  end  whereof  they  are  wash- 
eil  out,  laid  on  the  wooden  leg,  and  the  sur- 
face of  the  skin  on  the  wool  side  peeled  off, 
to  render  them  the  softer;  then,  made  uto 
parceb,  steeped  a  night  in  the  river  i  in 
winter,  jnore;  stretched  six  or  seven  over 
one  another,  on  the  wooden  leg ;  and  the 
knife  passed  strongly  on  the  flesh  side,  to 
take  off  any  thing  superfluous,  and  render 
the  skin  smooth.  Then  they  are  stretched 
as  before,  in  the  river,  and  the  same  opera- 
tion repeated  on  the  wool  side ;  then  thrown 
intp  a  tab  of  water  with  bum  ui  it,  wliich  is 
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bmred  among  the  skins  till  the  {greatest 
pirt  stick  to  them ;  and  then  separated  iifto 
dvtiiict  tabs,  till  they  swell  and  rise  of 
tbeiinelves  above  the  water.  By  this 
BKiBs  the  remains  of  the  lime  are  cleared 
out:  they  are  then  wrong  oat,  hum;  np  to 
diy  en  ropes,  and  sent  to  the  mill,  with  the 
qnntity  of  oil  necessary  to  scour  them :  the 
best  oil  is  that  of  stock-fish.  Here  they  are 
fr»t  thrown  in  bundles  into  the  river  for 
tvelve  boors,  then  hud  ui  the  mill  trongfa, 
»i  foiled  without  oil  till  they  be  well  soft- 
eaed;  then  oiled  with  the  hand,  one  by 
ane,  and  thns  formed  into  parcels  of  four 
ikj»  each,  which  are  milled  and  dried  on 
chords  a  second  time,  then  a  third ;  then 
•Bed  again  and  dried. 

Thb  process  is  repeated  as  often  as  neces- 
atyrsqoves;  when  done,  if  there  be  any 
■oistDre  remaining,  they  are  dried  in  a 
ftove,  and  made  up  into  parcels  wrapped 
ip  in  wool ;  aflter  some  time  they  are  open- 
ed to  the  air,  bnt  wrapped  np  again  as  be- 
ffutt,  tiU  sndi  time  as  the  oil  seems  to  hare 
lost  all  its  force,  which  it  ofdinarily  does  in 
twwrty-foor  boors. 

The  skins  are  then  returned  irom  the 
■iB  to  the  ciiamoiaer  to  be  sconred ;  which 
ii  done  by  putting  them  into  a  lixivium  of 
vood-eihes,  working  and  beating  them  in  it 
^ritfa  poles,  and  leaving  them  to  steep  till 
Ike  lye  have  had  its  eff^t;  then  wrung  out, 
steeped  m  another  Kxivram,  wrung  again, 
«Bd  this  repeated  till  all  tiie  grease  and  oil 
be  pnged  out.  They  are  then  half  dried, 
and  paned  orer  a  sinup-edged  iron  instru- 
>MBt,  phced  perpendicular  in  a  block,  which 
^pens,  softens,  and  makes  them  pliable: 
My,  they  are  thoronghly  dried,  and  pass- 
ed over  tiie  same  instrument  agam,  which 
^■iBbes  the  preparation,  and  leaves  them  in 
ftroi  of  shammy. 

Kid  and  goat  skins  are  chamoised  in  the 
sane  manner  as  those  of  sheep,  excepting 
te  the  hair  is  taken  off  without  the  use  of 
tty  Ihne  -,  and  that  when  brought  from  the 
>b11  fliey  undergo  a  particular  preparation 
called  ramalKng,  the  most  delicate  and  diffi- 
cmt.Qf  all  the  otiiers.  It  consists  in  this, 
tint  as  soon  as  brought  from  the  mill  they 
*K  steeped  hi  a  fit  lixivium:  taken  out, 
•tietched  on  a  round  wooden  leg,  and  the 
kair  scraped  off  with  the  knife ;  this  makes 
^ten  sofiooth,  and,  in  working,  cast  a  fine 
wp.  the  difficulty  is  in  scraping  them 
-evealy. 

SHARK,  m  ichthyology,  the  English 
■ttne  of  two  species  of  sfinalas,  distipgiiisb- 
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ed  by  their  different  colours,  bine  an  J  wli!te» 
See  Squalus. 

SHARP  (Abraham),  in  biography,  an 
eminent  n^thematiciao,  mechanist,  and  as- 
tronomer, was  descended  from  an  ancient 
family  at  Little  Horton,  near  Bradford,  hi 
the  west  riding  of  Yorkshire,  where  he  was 
bom  about  the  year  1651.  At  a  proper 
age  he  was  put  apprentice  to  a  merchant  at 
Manchester;  but  his  genins  led  him  so 
strongly  to  the  study  of  mathematics,  both 
theoretical  and  practical,  that  he  soon  be- 
came uneasy  in  that  situation  of  life.  By 
the  mutual  consent,  therefore,  of  his  master 
and  himself,  though  not  altogether  with  that 
of  his  father,  he  quitted  tlie  business  of  a 
merchant  Upon  this  he  removed  to  Liver- 
pool, wh^re  he  gave  himself  np  wholly  to 
the  study  of  mathematics,  astronomy,  &c. 
and  where  for  a  subsistence  he  opened  a 
school,  and  taught  writing  and  accounts, 
&c.  ' 

He  had  not  been  long  at  Liverpool,  when 
he  accidentally  fell  in  company  with  a  mer- 
chant, or  tradesman,  visiting  that  tovm  from 
London,  in  whose  house  it  seems  the  astro- 
nomer Flamsteed  then  lodged.  With  the 
view,  therefore,  of  becoming  acquainted 
with  this  eminent  man,  Mr.  Sharp  engaged 
himself  with  the  merchant  as  a  book-keeper. 
In  consequence  lie  soon  contracted  an  inti- 
mate acquaintance  and  friendship  with  Mr. 
Flamsteed,  by  whose  interest  and  recom* 
mendation  he  obtamed  a  more  profitable 
employment  in  the  dock-yard  at  Oiatham  j 
where  he  contmoed  till  his  friend  and  pa- 
tron, knowing  his  great  merit  in  astronomy 
and  mechanics,  called  him  to  his  assistance 
in  contriving,  adapting,  and  fitting  up  the 
astronomical  apparatas  in  the  royal  obser- 
vatory at  Greenvrich,  which  had  been  lately 
built,  namely,  abou^  the  year  1676 ;  Mr. 
Flamsteed  being  then  thirty  years  of  age, 
and  Mr. 'Sharp  twenty-five. 

In  this  situation  he  continued  to'  assist 
Mr.  Flamsteed  in  making  observations  (with 
the  mural  arch,  of  eiglity  inches  radius,  and 
140  degrees  on  the  limb,  contrived  and  gra- 
duated by  Mr.  Sharp)  on  the  meridional  ae- 
nith  distances  of  the  fixed  stars.  Sun,  Moon, 
and  planets,  with  the  time  of  their  transit 
over  the  meridian ;  alsojthe  diameter  of  the 
Sun  and  Moon,  and  their  eclipses,with  those 
of  Jupiter's  satellites,  tiie  variation  of  the 
compass,  Sec.  He  assisted  him  also  in  mak- 
ing a  catalogue  of  nearly  3000  fixed  stars,  as 
to  tiieir  longitudes  and  magnitudes,-  their 
right  ascensions  and  polar  distances,  with 
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tiie  TariatHNifl  of  the  same  white  they  change 
their  longitade  by  one  degree. 

But  from  the  fiitigue  of  continaally  ob- 
serving the  stars  at  night,  in  a  cold  thin  air, 
joined  to  a  weakly  constitution,  he  was  re- 
duced to  a  bad  state  of  health ;  for  the  re- 
covery  of  which  he  desired  leave  to  retire 
to  bis  house  at  Horton ;  wliere,  as  soon  as 
he  found  himself  on  the  recovery,  he  began 
to  fit  up  an  observatory  of  his  own,  having 
first  made  an  elegaiit  and  curious  engine  for 
tnmmg  all  kinds  of  work  in  wood  or  brass, 
with  a  maundril  for  turning  irregular  figures, 
as  ovals,  crosses,  wreathed  pillars,  &c.  Be- 
side these,  he  made  himself  most  of  the 
tools  used  by  joiners,  dock^makers^  opti- 
cians, mathematical  instrument-makers,  &c. 
The  limbs,  or  arcs,  of  his  hurge  equatorial 
instrument  sextant,  quadrant,  &c.  he  gra-* 
duated  with  the  nicest  accuracy,  by  diago- 
nal divisions  mto  degrees  and  minutes. 
The  telescopes  he  made  use  of  were  all  of 
his  own  making,  and  the  lenses  ground, 
figured,  and  adjusted  with  his  own  hands. 

It  was  at  this  time  that  he  assii^ted  Mr. 
Flamsteed  in  calculating  roost  of  the  tables 
in  the  second  volume  of  his  **  HistoriaCoetes- 
tis,"  as  appears  by  their  letters,  to  be  seen  in 
the  hands  of  Mr.  Sharp's  friends  at  Horton. 
likewise  the  curious  drawings  of  the  charts 
of  all  the  constellations  visible  in  onr  he- 
misphere, with  the  stiU  more  excellent 
drawings  of  the  planispheres  both  of  the 
northern  and  southern  constellations.  And 
though  these  drawings  of  the  constellations 
were  sent  to  be  engraved  at  Amsterdam 
by  a  masterly  hand,  yet  the  originals  far 
exceeded  the  engravings  in  poiut  of  beauty 
and  elegance;  these  were  published  by 
Mr.'  Flamsteed,  and  both  copies  may  be 
seen  at  Horton. 

The  mathematician  meets  vnth  something 
extraordinary  in  Sharp's  elaborate'^  Treatise 
of  Geometry  Improved,'' (in  4to.  1717,  sign- 
ed A.  S.  Philomath),  1st  by  a  large  and  accu- 
rate table  of  segments  of  circles,  its  c(m- 
struction,  and  various  uses  in  the  solution 
of  several  difficult  problems,  with  compen- 
dious tables  for  finding  a  true  proportional 
part,  and  their  use  in,  these  or  any  other 
tables  exemplified  in  making  logarithms, 
or  their  natural  numbers,  to  60  places  of 
figures,  there  being  a  table  of  them  for  all 
primes  to  Itob,  true  to  61  figures.  2d.  His 
concise  ^  Treatise  of  Polyedra,"  or  solid  bo- 
dies of  many  bases,  both  the  regular  ones  and 
others:  to  which  are  added  twelve  new 
ones,  with  various  methods  of  forming  them. 


and  their  exact  dimensions  in  surds  or  spe< 
cies,  and  in  numbers:  illustrated  widi  a 
variety  of  copper-plates,  neatly  engraved 
by  his  own  hands.  Also  the  models  of 
these  polyedra  he  cut  out  in  box-wood  with 
amazing  neatness  and  accuracy.  Indeed 
few  or  none  of  the  mathematical  instm- 
ment-makers  cotdd  exceed  him  in  exactly 
graduating  or  neatly  engraving  any  mathe- 
matical or  astronomical  instrument,  as  ipay 
be  seen  in  the  equatorial  instrument  above 
mentioned,  or  in  his  sextant,  quadrants, 
and  dials  of  various  sorts ;  also  in  a  curious 
armillary  sphere,  which,  beside  the  com- 
mon properties,  has  moveable  circles,  ka. 
for  exhibiting  and  resolving  all  spherical 
truingles ;  also  his  double  sector,  with  many 
other  instruments,  all  contrived,  graduated, 
and  finished,  by  himself.  In  short,  he  pos- 
sessed at  once  a  remarkably  clear  head  fei 
contriving,  vJad  an  extraordinary  hand  for 
executing  any  thing,  not  only  in  mechanicfi, 
but  likewise  in  ^rawing,  writing,  and  making 
the  most  exact  and  beautifiil  schemes  or 
figures,  in  all  his  caloulatioiis  and  geometri- 
cal consti^ctions* 

The  quadrature  of  the  co^le  was  under- 
taken by  him  for  his  own  private  arouse* 
ment  m  the  year  1699,  deduced  from  two 
difierent  series,  by  which  the  truth  of  it 
was  proved  to  72  places  of  figures ;  as  may 
be  seen  in  the  introductioD  to  SberiiiB's 
table  of  Ic^rithms ;  that  is,  if  the  diameter 
of  the  circle  be,  l,  the  circiunferenoe  wiU 
be  found  equal  to  3.141d92653d89793fS8 
46«643383279502884197l6939937510a8t0 
974944592307816405,  Sec.  In  the  same 
,  book  of  Shervrin's  may  also  be  seen  his  u- 
genions  improvements  on  the  makhig  of 
logarithms,  and  the  constructing  of  the  na- 
tural sines,  tangents,  and  secants. 

He  also  calcuhited  the  natural  and  loga- 
rithmic smes,  tangents,  and  secants,  to 
every  second  in  the  first  minute  of  the 
quadrant:  the  laborious  mvestigation  of 
which  may  probably  be  seen  in  the  archive! 
of  the  R<^  Society,  as  they  were  pre- 
sented to  Mr.  Patrick  Murdock  for  that 
purpose ;  exhibitmg  his  very  neat  and  ac- 
curate manner  of  writing  and  arranging  his 
figures,  not  to  be  equalled  perhaps  by  Aie 
best  penman  now  livmg. 

The  kite  ingenious  Mr.  Smeaton  says, 
(Philosophical  Transactions,  anno  1786, 
p.  5,  &c.) :  »<  In  the  year  i689,  MK  Flam- 
steed  completed  his  mural  arc  a^  Green- 
wich; and,  in  the  Prolegomena  to  his  His* 
toria  Coelestis,  be  makes  an  ample  acknow* 
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ledlgflNatof  die  partioaUr  aMfetfenee,  care, 
aid  mdastry  of  Mr.  Abfainm  Sbaip; 
vbom,  ia  tb^  montli  of  Aagsst  168$,  be 
hwii^lit  ioto  the  obsenratory  aa  bit  amami- 
eana;  aad  being,  as  B(r.  FhMMteed  toUi 
ai,  ooc  oiilj  a  Teiy  tkilfol  natfaematiciaBy 
bat  exceedingly  eipert  in  mecbanical  ope- 
mieo^  he  wai  principally  employed  in  the 
eaaftmctiaiiof  themoraiarc;  wfaiohin  the 
caa^MMB  of  foQfteen  montha  he  finished,  ab 
gteatiy  to  theaatisfiictioB  of  Mr.  Fhunsleed, 
that  lie  ipeaka  of  him  in  the  highest  tenm 
of  praise. 

^This  cdebrated  btetnunent,  of  which 
he  yso  gires  the  lignre  at  the  end  of  the 
Preiegonena,  was  of  the  radioa  of  6  leet, 
-  7)inchca;aBd,i&  like  manner  as  the  sextant 
was  fiimiibed  both  with  screws  and  diage- 
aaldfvisioni,  aH  which  were  made  by  the  ac- 
canle  head  of  Mr.  Shaip.  Bat  yet,  whoever 
compares  the  thOhrent  parts  of  the  table 
fer  oanrenien  of  Ihe  reTohiCions,  and  parts 
of  the  screw  betongiiig  to  the  mnml  arc, 
hMo  degrees,  miantes,  and  seconds,  with 
each  odiery  at  the  same  distance  from  the 
aenith  on  difierent  sides;  and  with  their 
halves,  qnarters,  he.  will  find  as  notable  a 
fcagiumcut  of  tin  scMW-work  from  the 
hand  divisions,  as  bad  appeared  beferein  the 
wnric  of  Mr.  Tompion :  nmd  hence  we  nmy 
conefaide,  that  the  method  of  Dr.  Hook, 
being  eaecnted  by  t«i!0  such  mnsterly  hands 
as  Tompion  and  Sharp,  and  found  defec- 
tive, is  in  leahty  net  to  be  depended  upon 
hinieematten. 

**  FVoaa  tbe  acconnt  of  Mr.  Ilansteed  it 
sppcais  also,  that  Mr.  Sharp  obtamed  the 
fenMi  potat  of  the  instmment*  or  Kne  of 
coffimatioa  by  observation,  of  the  tenith 
stais,  with  the  fiu*e  of  the  institmient  on 
the  east  and  on  the  west  side  of  the  wall ; 
and  that  having  made  the  hidex  stronger 
(la  pievent  flexure)  than  that  of  the  sex- 
tat,  and  thereby  heavier,  he  contrived,  by 
means  of  pnUeys  and  balancing  weights,  to 
refiere  the  hand  that  was  to  move  it  from  a 
great  part  of  its  gravity.  Mr.  Sharp  conti- 
aaed  hi  strict  correspondence  with  Mr. 
Fhmisteed  as  long  as  be  lived,  as  appeared 
by  letters  of  Mr.  Flamsteed's,  fotannd  after 
Mr.  SfaarpH  death,  many  of  which  |  have 

'^  I  have  been  flie  more  partiddarhi  what 
idates  tofifr.  Sharp,  in  the  bosinemof  cott«> . 
stiactkg  this  nmral  arc,  net  only  because 
we  amy  suppose  it  tbe  first  good  and  vaKd 
JaBlrmnent  of  the  kmd,  but  bteanseilook 
apon  Mr.  Sharp  to  have  been  the  first  per- 
Mo  that  cut  accurate  and  deKrate  divisioiis 
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apon  astroaamlcal  inslmmente,  of  whSch*' 
hsdependenUy  of  Mr.  Fhmisteed's  testinmay^ 
there  still  remahi  considerable  proofs ;  for, 
after  leavmg  Mr.  FlasMteed,  and  quitthig 
the  department  above  mentioned,  he  retired 
into  Yorkshire,  to  the  viUage  of  Little  Hor- 
Ion,  near  Bradford,  where  he  ended  bis  days 
about'the  year  174S  (should  be  m  174S),  and 
where  I  haive  seen  »>t  only  a  lame  and  Teiy 
fine  collection  of  mechanical  tools,  the  prin- 
cipal ones  being  made  with  bis  own  hands, 
but  also  a  great  variety  of  scales  an^  instm- 
awttts  made  with  them,  both  hi  wood  and 
brass,  the  dtvMons  of  virhich  were  so  easqui- 
aite,  aa  would  not  discredit  the  first  artist  of 
the  present  times ;  and  I  believe  there  is 
toow  remahimga  qaadrnt,  of  ibur  or  five 
ftet  radios,  framed  of  wood,  but  the  Hmb 
covered  with  a  brass  phite,  the  sabdivisioBs 
aehig  done  bf  dfaigeimli,  the  tines  of  whioh 
are  as  findy  cut  as'  those  npea  the  quad- 
rants at  Greenwich.  The  delicacy  of  Mr. 
Sbmrp^s  hand  wiH  indeed  peftaanentiy  ap- 
pear from  the  copper-plate,  ia  a  quarto 
book,  pt^lished  in  the  year  1719,  tetitnied 
*  Geometry  Improved,  by  A.  Sharp,  Phi- 
bnath,'  (or  rather  1717,  by  A.S.Philo' 
math)  whcaeof  not  only  the  geometrical 
hnea  apon  the  plates,  but  tbe  whole  of  the 
engrering  of  letten  and  figures  were  done 
by  hmiself,  as  I  was  toM  by  apersoa  in  the 
mathematical  Nne,  who  very  frequently  at-* 
tended  Mr.  Sharp  m  the  hitter  part  of  his 
lifii.  I  therefore  look  apon  Mr.  Sharp 
as  file  first  petsou  that  brought  the  aiKiir 
of  hand  division  to  any  degree  ef  perfec- 
tion." 

Mr.  Sharp  kept  up  a  correspondence  by 
letters  wftii  most  of  the  endueut  mathema- 
ttdans  and  astronouMts  of  hii  time,  as 
Mr.  Fhnnsteed,  Sir.  Isaae  Newton,  DK 
Haney,  Dr.  Wallis,  Mr.  Hodgsms  Mr. 
Sherwin,  &c.  Oe  answers  to  which  letters 
are  all  vrritten  upon  the  ba^ro#  empty 
spaces  of  tbe  letters  he  received.  In  a 
short  hami  of  his  own  contrbanc^.  T^om 
a  great  variety  of  letters  (of  which  a  htfge 
d^^fbll  remains  with  his  firiends);  fiom 
these  and  many  other  well  known  facts  it  i^ 
evident  that  Mr.  Sharp  spared  neither  paili| 
nor  time  to  promote  real  scieff&a.  Indeed, 
behig  one  of  the  most  accurate  and  indefi^ 
tigablc  computers  that  eVer  existed,  he 
vras  for  many  years  the  coihtiion  resource 
for  Mr.  Flamsteed,  Sir  Jonas  Moore,  Dr. 
HaDey,  and  otfaen,  in  aH  sorts  of  trouble* 
some  and  delicate  caldilations.    . 

Mr.  Sharp  continued  all  his  life  a  bache^ 
lor,  and  spent  bis  time  as  reclnae  »  a  he t- 
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nit  He  was  of  a  middle  statnre,  but  very 
tinoy  being  ^f  a  weakly  conttitotion ;  be 
was  remarkably  feeble  the  last  three  or  four 
years  before  he  died,  which  was  on  tiie 
eighteentii  of  July,  1742,  in  the  ninetyofint 
year  of  his  age. 

In  his  retirement  at  Little  Horten,  he 
employed  four  or  6Ye  rooms  or  apartments 
in  his  boose  for  different  purposes,  into 
which  none  of  his  family  could  possibly 
enter  at  any  time  without  his  permission. 
He  was  seldom  visited  by  any  persons, 
except  two  gentlemen  of  Bradford,  the  one 
a  mathematician,'  and  the  other  au  ingeni- 
ous apothecaiy :  these  were  admitted  when 
be  <^ose  to  be  seen  by  them,  by  the  sig- 
nal of  robbing  a  stone  against  a  certain  part 
of  the  outside  wall  of  the  house.  He  duly 
attended  the  dissenting  chapel  at  Bradford, 
of  which-he  was  a  member,  every  Simday, 
at  these  times  he  took  care  to  be  provided 
with  plenty  of  halfpence,  which  he  very 
charitably  stifiered  to  be  taken  singly  out 
of  his  hand,  held  behind  him  during  his 
walk  to  the  t:bapel,  by  a  number  of  poor 
^people  who  followed  him,  without  his  ever 
looking  back,  or  asking  a  single  question. 
.  Mr.  Sharp  was  very  irregular  as  to  his 
meals,  and  remarkably  sparing  in  his  diet, 
vi^ch  he  frequently  took  in  the  following 
manner:  A  little  square  hde,  something 
like  a  window,  made  a  communication  be- 
tween the  room  where  he  was  usually  em- 
ployed in  calculations,  and  another  chamber 
or  room  in  the  house  where  a  servant  could 
enter;  and  before  this  hole  he  had  con> 
trived  a  sliding  board :  the  servant  always 
placed  his  victuals  in  this  hole,  without 
speaking  or  making  the  least  noise,  and 
when  he  bad  a  little  leisure  he  visited  bis 
cupboard  to  see  what  it  afforded  to  satisfy 
bis  hunger  or  thirst  But  it  often  happened 
that  the  breakfast,  dinner,  and  supper  have 
remained  untouched  by  him  when  the  ser- 
vant has  gone  to  remove  what  was  left,  so 
deeply  engaged  had  he  been  in  calculations. 
Caviti(»s  might  easily  be  perceived  in  an  old 
English  oak  table  where  he  sat  to  write, 
by  the  6requent  robbing  and  wearing  of  his 
elbows.  Guita  cavat  Utpidem,  &c.  By 
Mr.  Sharp's  epitaph  it  appeals  that  he  was  • 
related  to  Archbishop  Sharp;  and  Mr. 
Sharp,  the  eminent  surgeon,  who^  some 
years  since  retired  from  business,  is  the  ne- 
phew of  our  author.  Another  nephew  was 
the  father  of  Mr.  Ramsden,  the  present 
celebrated  instrameut  maker,  who  says  that 
his  grand  nnde  Abraham,  our  author,  was 
fOme  timei  in  his  younger  days,  an  excise* 
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man,  which  occupation  he  quitted  on  aH&' 
mg  to  a  patrimonial  estate  of  about  tm9 
hundred  pounds  a  year. 

SHASTER,  or  Shastram,  a  sacred 
book,  containing  the  religion  of  the  Baniam } 
>  it  consbts  of  three  tracts ;  the  first  of  which 
contains  their  moral  hiw ;  the  second,  ihe 
ceremonial;  and  the  third,  deliven  the 
pecvllar  observances  for  each  tribe  of  In- 
dians. 

8HAW1A,  in  botany,  so  named  hi  me- 
mory of  Thomas  Shaw,  D.D.  a  genus  of  the 
Syngenesia  Polygamia  Segregata  class  and 
order.  Essentbl  character:  calyx  imbri- 
cate, with  ^ve  or  six  scales,  three  interior 
longer ;  corolla  five^^left^  seed  one,  obtong. 
There  is  only  one  species,  viz,  S.  panicokts, 
a  native  of  New  Zealand. 

SHEADING,  a  term  used  in  the  Isle  of 
Man  for  a  ridmg,  ty  thing,  or/divinon  of  that 
isle;  the  whole  being  divided,  mto  six  of 
these  sheadings ;  in  each  of  which  there  fo 
a  coroner  or  constable,  who  u  appoated 
by  the  defivery  of  a  rod  at  the  tinewald 
court,  or  annual  convention. 
'  SHEATHING,  in  ship-buUduig,  a  sort 
of  casnig  or  covering  nailed  all  over  the 
outside  of  a  ship's  bottom,  to  protect  the 
planks  from  the  pernicious  effects  of  the 
worms.  It  bas  been  customaiy  many  yean 
past  to  Uiea^  the  ships  of  the  Royal  Navy, 
and  thpse  of  the  East  India  service  with 
copper. 

SHEAVE,  or  Sheeve,  in  maritune  af- 
fairs, the  wheel  on  which  the  rope  works 
in  a  block ;  it  is  gaierally  formed  of  ligonm- 
vitae,  sometimes  of  brass,  and  frequently 
compounded  of  both  :  the  interior  part,  or 
that  which  sastauis  the  friction  against  the 
pin,  being  of  brass,  let  into  the  exterior, 
which  is  of  lignum- vit« ;  it  i^  then  denomi- 
nated a  sheave  with  a  brass  bush. 

Sheave  Aok,  is  a  channel  cut  in  a  mast, 
yard,  or  timber,  in  which  to  fix  a  sheave,' 
and  answering  instead  of  a  block. 
.  SHEEP,  in  zoology,  a  well-known  genus 
of  quadrapeds,  the  horns  of  which  arc  hol- 
low, bent  backward,  twisted,  and  rugose; 
the  fore-teeth  areei^t,  and  the  hinder  ones 
are  narrower  than  the  others ;  there  are  no 
canine,  or  dog-teeth.    See  Ovis. 

Sheep.  Any  person  who  shall  feloniously 
drive  away,  or  felonipusly  steal  any  sheep 
or  lamb,  or  wilfully  kill  any  sheep  or  Umb, 
with  a  felonions  intent  to  steal  the  carcase, 
or  any  part  thereof,  or  assist  or  aid  m  com- 
mitting any  of  the  said  offences,  shall  be 
guilty  of  felony,  without  benefit  of  clergy. 
14  George  II.  c  6.    Any  penoa  who  shall 
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ipprebeDdand  prasecate  to  con victiOD  ally 
iidi  ofieoder,  shall  have  a  reward  of  10/. ; 
6r  which  piupose  be  shall  haye  a  certifi- 
ate  ugaed  by  the  judge,  before  the  end 
•f  the  assiiet,  certifying  soch  conviction, 
lod  where  the  offence  was  committed,  and 
tkat  the  offender  was  apprehended  and  pre- 
wcoted  by  the  person  ^^in^j^^g  the  reward ; 
and  if  more  than  one  claim  it,   he  shall 
tfaereinappoiot  what  share  shall  be  paid  to 
ocfa  daimant.   And  on  tendering  sach  cer* 
tificate  to  the  sheriff,  he  shall  pay  the  same 
vitbiBaraonth,  without  deduction,  or  for- 
feit doable,  with  treble  costs;   to  be  al- 
lowed m  his  accounts,  or  be  repaid  him  out 
of  the  Treasniy.  And  any  person  who  shall 
in  the  night  time  maliciously  and  wilfully 
Mdra,  wound,  or  otherwise  hurt  any  sheep, 
whtfeby  the  same  is  not  killed,  shall  forfeit 
ts  the  party  grieved  treble  damages,  by  ac- 
tion  of  trespass,  or  on  the  case. 

By  38  George  III.  c  58,  every  person 
^  shall  export  any  live  sheep  or  lambs, 
dttU  forfeit  S/-  for  every  sheep  or  lamb, 
and  ihaU  also  safier  solitary  imprisonment 
for  three  montiis,  without  bail,  and  until  ^e 
Mitore  is  paid,  but  not  to  exceed  twelve 
noDths  for  such  non-payment ;  and  for 
^^  Mibsequeot  offence  5L  a  piece,  and 
iai|»riionmeat  for  six  months,  and  until  the 
^eitare  be  paid ;  but  not  to  exceed  two 
ynn  for  the  non-payment  thereof.  And 
aU  ihtps  and  vessels  employed  in  the  expor- 
tation of  sheep  slittll  be  foifeited. 

Sriip  thmUcp  in  naval  afturs,  a  kind  of 
Vjiot  nwde  on  a  rope  to  shorten  it,  and  is 
Fartienlariy  used  on  runners  or  ties,  to  pre- 
nat  the  tackle  from  coming  block  and 
block.  By  this  contrivance,  the  body  to 
^vfaicfa  the  tackle  is  applied  may  be  hoisted 
nich  higher,  or  removed  further,  in  a 
ihorter  time. 

SHEERING,  or  Shbarino,  in  the  wool- 
lea  manufacture,  is  the  cutting  off,  with 
laige  sheers,  the  too  long  nap,  in  order  to 
Bake  the  cloth  more  smooth  and  even. 

Skbe&iiig,  in  the  sea  language :  when^a 
•lap  is  not  steered  steadily,  they  say  she 
iheen,  or  goes  sheering ;  or,  when  at  an- 
chor, she  goes  in  and  out,  by  means  of 
the  corrent  of  the  tide,  they  also  says  she 
ibeen. 

SHEERS,  io  naval  a£&irs,  an  engme  used 
to  hoist  m,  or  get  out  the  lower  mait^  of  a 
<lnp.  They  are  either  placed  on  the  side 
of  a  quay  or  wharf,  or  are  fixed  on  board  of 
aa  old  ship  cot  down ;  or,  lastly,  they  are 
c*iH>osed  of  two  masts,  or  large  spars  lasb- 
^  togetiier,  and  erected  in  the  vessel  in 
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which  the  mast  is  to  be  placed  or  displaC' 
ed ;  the  lower  ends  of  the  props  resting 
on  the  opposite  sides  of  the  deck,  and  the 
upper  parts  being  fasteoed  toother  across,* 
from  which  a  tackle  depends. 

SHEET,  in  naval  affiurs,  a  rope  fastened 
to  one  or  both  of  the  lower  comers  of  a  sail, 
to  extend  and  retain  it  in  a  particular  situ- 
ation. When  a  sliip  sails  with  a  side  wind, 
the  lower  comers  of  the  main  and  fore-sails 
are  &stened  by  a  tack  and  sheet ;  tlie  for- 
mer being  to  windward,  and  the  latter  to 
leeward:  the  tack  is,  however,  only  difiiised 
with  a  stem  wind,  whei'eas  the  sail  is  never 
spread  without  the  assistance  of  one.  or  both 
of  the  sheets.  The  stay  sails  and  studding- 
sails  have  only  one  tack  and  ope  sheet 
each^  the  stay-sails  tack  are  fastened  for- 
ward, and  the  sheets  ^drawn  aft,  but  the 
studding-sail  tacks  draw  the  outer  comer 
of  the  sail  to  tlie  extremity  of  tlie  boom, 
while  the  sheet  is  employed  to  extend  the 
inner  comer. 

SHEFFIELDIA,  in  botany,  so  named  in 
honour  of  Mr.  Sheffield,  an  eminent  bota- 
nist of  the  University  of  Oxford,  a  genus  » 
of  the  Pentandria  Monosynia  class  and  or- 
der. Natural  order  of  Caryophyllei.  Ly- 
slmachis,  Jussieu.*  Essential  character: 
calyx  five-cleft;  corolhi  bell-shaped;  fila- 
ments ten,  the  alternate  ones  barren  •,  cap- 
sule one-celled,  five-valved,  many-seeded. 
There  is  only  one  species,  m.  S.  repens, 
a  native  of  New  Zealand  and  Easter  Island. 
SHE^KEL,  in  Jewish  antiquity,  an  ancient 
coin,  worth  about  U,  3^  sterling. 

SHELF,  among  miners,  the  same  with 
what Ihey  otherwise  callfast  ground,  or  fast 
country;  being  that  part  of  the  internal 
stractnre  of  the  earth  which  they  find  lying 
even,  and  in  an  orderly  manner,  and,  evi- , 
dently  having  retained  its  primitive  fiirm  v 
and  situation,  unmoved  by  the  waters  of  the 
general  deluge,  while  the  circumjacent,  and 
upper  strata,  have  plahily  beed  removed 
and  tossed  about. 

SHELL,  a  substance  of  a  stony  hardness, 
composed  of  carbonate  of  lime  variously 
combined  with  animal  gluten,  and  serving 
for  the  coverings  and  habitations  of  different 
annuals,  mostly  of  the  order  of  MoUusca; 
allowing  of  the  occasional  protrusion  of 
part  of  their  naked  body.  The  various 
forms,  the  beautiful  colours,  knd  the  high 
polish  which  shells  possess,  liave  long  ren- 
dered them  objects  of  research  to  the 
curious  naturalist:  many  of  them,  possess- 
ing these  properties  in  a  high  degree;  and 
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being  (torn  ttieir  rarity  purchased  at  very 
high  prices. 

The  vast  variety  of  forms  which  shells 
possess,  not  oidy  renders  arrangement  mqre 
necessary,  but  at  the  same  time  occasions 
the  formation  of  that  arrangement  the  more 
dEfficolt.  DMsimihurity  in  siee  and  colour, 
as  well  as  in  %my  which  occur  in  shells 
of  the  same  species,  at  different  ages,  adds 
much  to  this  difficalty.  External  characters, 
however,  saffidently  marking  specific  dif- 
ferences, may  almast  always  be  discovered 
in  shelb,  at  every  period  of  their  existence 


leftwhidi  is  farmed  on  (he  coIomeUa,  akid 
which  Limuens  distiaguislied  as  the  colu- 
mellar  ridge.  The  spire  is  fbrmed  on  th^  so* 
perior  part  of  the  shell,  the  turns  Of  which 
are  formed  round  the  colametla,  or  little 
central  column,  reaching  from  the  opening 
of  the  shell  to  the  summit  of  the  spire. 
These  convolutions  are  numbered  by  reckon- 
ing that  as  one,  which  readies  from  the  ei- 
temal  to  the  hmer  lip,  and  in  the  same  manner 
to  the  summit ;  tiie  Une  by  which  they  ate 
united  being  termed  a  sutm?e.  The  spire 
itself  is  eitfier  pomted,  obtme,  truncated, 


m  sneiis,  at  every  penoa  oi  meu'  exuimce ,    iwcu  »  ciuicr  puuiiw,  wumi^  ««-,.—-, 
and  varioosattempts  have  hence  been  made,    flatteneid,  concave,  convex,  strttght,  ob^ 


to  dispose  them  in  such  a  methodical  ar* 
rangement,  as  should  place  each  of  them  in 
ito  proper  pfaM» ;  and  should  thereby  occa- 
sion them  to  be  more  readily  recollected. 

lister,  LangioB,  and  otiier  eariy  writers 
on  testaceology,  have  proposed  difibrent 
methodical  arrangements  of  shells,  friiich» 
Irom  their  imperfections,/  have  been  in- 
tirely  hud  aside,  and  do  not  therefore  re« 
quire  to  be  here  noticed.  Indeed  it  appears 
to  be  unnecesaary  to  go  further  back  than 
to  the  arrangement  of  the  celebrated  lin* 
nseus,  vriuch  seems,  in  its  turn,  to  be  yield, 
ing  to  later  systems,  rendered  more  periect 
by  the  constant  accession  of  new  and  iUus- 
trative  specimens,  and  the  consequent  in* 
crease  of  knowledge.  But  previous  to  con- 
iidertng  the  proper  method  of  arrangement, 
and  to  examimng  into  even  the  generic  dil^ 
ferences,  it  will  be  proper  to  ascertain  the 
characters  wtuch  belong  to  shells  hi  gene- 
ral, and  to  iletermme  the  precise  terms  by 
vriiich  they  can  be  best  expressed. 

The  division  into  univalves,  bivalves,  and 
multiralves  is  so  clearly  pointed  out  by  na- 
turci  that  it  must  be  adopted  m  every  well 
methodized  arrangement,  and  may  there- 
fore be  safely  admitted  in  these  preliminary 
observations.  Univalve  shells  are  discol- 
dal  when  the  spiral  is  formed  on  a  horizon- 
tal line,  so  that  a  section,  made  in  that 
line,  would  divide  the  shell  mto  two  nearly 
equal  parts ;  fusiform  vrhen  it  bulges  in  the 
nuddle,  and  has  the  two  extremities  of 
nearly  equal  length ;  turbinated,  when  the 
belly- of  the  shell  is  very  large  and  tumid 
compared  with  the  spire,  which  is  given 
off  from  its  centre ;  and  turriculated  when 
the  turns  of  the  spire,  gradoaUy  increasing, 
form  an  elongated  cone. 

The  parts  of  univalve  sheOs  are,  the  back, 
which  is  the  extehial  bulging  part  of  the 
tnm  opposite  to  tlie  opening;  the  belly, 
the  tumid  part  of  the  last  tnm,  forming  the 
right  or  outer  lip  *  that  being  termed  the 


Kque,  or  pyramidal.  Its  turnings  are  coro- 
nated,  (beset  vritii  spines  or  tubercles), 
beaded,  carinated,  or  caftaliculated.  The 
sutore  is  crennhted,  double,  projectmg,  er 
effaced.  The  shell  b  said  to  be  peitorated, 
.vrhen  a  small  umbilical  cavity  exists  hi  the 
columella  at  tiie  base  of  the  shell,  hi  the 
axis  round  which  the  spire  is  revolved ;  and 
imperforate  when  there  is  here  no  caritj 
nor  umbilicus.  Besidea  being  either  umbi- 
licated  or  not,  the  columella  may  be  flat- 
tened, truncated,  caudated,  canalfcalated, 
spiral,  and  plaited,  as  hi  the  Volotefi.  The 
nmbilicus  also  niay  be  slit,  canalicnhted, 
consolidated,  crenuhited,  or  dentated:  it 
may  also  have  a  superadded  culhis.  Tbs 
opening  varies  much  in  different  shelb; 
and  where  it  narrows  it  acquires  the  name 
of  throaty  it  terminates  hi  a  canal.  The  lip 
is  eared,  digitated,  ahited,  grooved,  slit,  or 
vrrinkled ;  the  form  of  the  openhig  depend- 
hig  much  on  that  of  the  Hp ;  it  hence  beconi- 
ing  angular,  round,  semicircular,  longitndi- 
nal,  transverse,  ttnear,  gaphog,  compressed, 
or  reversed.  The  openings  of  shelb  are  some- 
times closed  by  a  sheDy  or  cartOaghio© 
plano-convex  body,termed  opercuInm,iriiicn 
is  disposed  between  the  two  lips,  and  fitted 
to  the  form  of  the  openmg.  The  flat  sorftce 
of  this  body  is  marked  by  a  spiral  Une. 

A  bivalve  shell  has  the  two  valves,  which 
constitute  it,  connected  at  the  basis,  or  in- 
ferior margin ;  opposite  to  which  is  the  su- 
perior margm ;  the  shell  being  supposed  jp 
be  phiced  on  the  hinge,  its  margin  is  di- 
vided into  the  anterior  and  the  posterior 
marghi.  The  length  of  the  shell  is  mea* 
aured  firom  the  hiferior  to  the  superior  mv- 
gm,  and  the  breadth  from  the  anterior  to 
the  posterior  margin.  The  belly  Is  the 
most  tumid  part,  and  the  beaks,  tlie  promi- 
nences over  the  hmge,  are  of  a  conoidw 
and  spiral  form.  At  the  basis  of  thcshcH 
is  the  hinge,  by  which  the  valves  are  moved 
on  each  other;  and  in  &e  anterior  chmk.a 
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%uiient  ii  placed,  by  wbich  tbe  val?^  are 

doselj  OQonected.    This  chmk  is  formed 

bja  slight  separation  of  the  valves  at  this, 
tlie  anterior,  part,  which  having  a  distinct 
m&ce  from  the  general  disc,  and  being 
indeed  separated  from  it  by  an  angle,  or  by 
i  raised  or  snuk  Une,  it  may  be  distin- 
inhed  as  tbe  corslet :  ^is  surface  is  par- 
lieahrly  distinguished  in  the  shells  of  the 
Venus  hind.  On  these  parts,  in  some  soe- 
da,  are  spines,  in  others  various  markings, 
isd  in  others^  these  parts  are  plain.  At 
the  lower  part  of  the  anterior  margin  of  the 
latrei^  vidiio  the  limits  of  the  corslet,  and 
above  the  ligament,  is  apart  generally  distin- 
gniilable  from  the  rest  of  the  surface  by  a 
diflbence  in  the  colour,  striae,  &c.  This 
ptrt  varies  in  its  form,  beUig  canalicnlated, 
Kpficated,  Sec,    Its  edges  are  termed  hps. 

On  the  other  side  of  the  hinge,  on  the 
posterior  part,  and  near  to  the  hinge,  is  ge- 
KraUy  a  lunated  depression  ;  the  crescent, 
fike  tbe  part  just  described,  it  varies  hi  its 
fcrm  and  markings  in  different  shells.  Both 
ftese  parts  derive  half  their  form  from  each 
of  the  valves ;  and  are  consequently  sepa- 
rated in  the  middle.  To  determine  the  side 
to  which  a  ¥alve  belongs,  the  shell  need 
onlj  be  placed  on  the  hinge  with  the  ante» 
nor  side  forwar<|,  when  it  directly  ahows 
itielf. 

In  some  irregnlar  sliells,  as  of  oysters  and 
^(pondyles,  the  shells  are  divided  intp  upper 
and  onder,  the  upper  shell  being  flatter 
Iban  the  under.  In  the  Terebratnlae,  the 
upper  shell,  tlie  beak  of  which  is  pierced, 
■  more  tumid  than  the  under :  but  in  most 
dieBt,  |»  in  the  Pectens,  and  the  oysters, 
^  npper  valve  is  almost  always  the  least 
uunid. 

The  hinge  is,  in  genera!,  {amished  with 
tttth ;  hut  sometimes  it  is  without  When 
pbced  on  the  side,  thc^  are  said  to  be  lateral ; 
vd  when  on  the  inferior  extremity,  terminal. 
The  central  teeth,  essential  to  the  genus, 
are  termed  the  cardinal  teeth;  and  the 
others,  accessory  or  secondary.  The  teeth 
are  in  some  shells  articulated,  in  a  cavity, 
hi  the  opposite  valve ;  in  others,  they  are 
Mt  In  multivalves  also  tlie  shell  is  the 
ceabination  of  all  the  valves,  whether  con- 
^'^^M  by  articulation,  or  by  ligaments. 

From  the  ohservatious  and  experiments 
of  Reaunuir,  which  have  been  since  consi- 
derably extended  by  Bruguiere  and  others, 
the  formation  and  growth  of  shelb  have 
obtained  considerable  illustration.  Leu- 
v^ahoeck/Swammerdam,  Lister,and  otliers, 
h«d  ohi&ved^  that*  ^t  ^  tot  escape  of 


the  pnlnial  from  the  egg,  it  was  uivestedby 
a  complete  spiral  turn,  at  least,  of  die  shell ; 
and,  it  appears,  from  the  observations  of 
Adanson,  that  viviparous  shell  fish  are  like- 
wise brought  forth  in  a  similar  state.  The 
growth  of  shells  was  discovered  by  Reau- 
mur to  take  pkice  in  that  which  is  most  dis- 
tant from  the  first  formed  part.  Here  a 
part  of  the  animal  'exists  which  is  not  yet 
covered  with  shell ;  but  which  is  beset  with 
a  vast  number  of  vessels,  which  separate 
and  deposit,  on  the  existing  edge  of  the 
shell,  tiiose  glutinous  and  calcareous  mat- 
ters, by  which  its  dae  increased  extent  of 
surface  is  obtained.  In  proof  of  this  bemg 
the  process  by  which  the  augmentation  of 
the  shell  is.  effected,  he  broke  the  shells  of 
varions  living  testaceous  animals  m  different 
parts,  and  was  thus  enabled  to  perceive, 
that  the  newly  added  matter  was  not  depo- 
sited line  after  iine  firom  the  shell,  at  the 
edges  of  the  fractured  part^  but  was  sepv 
rated,  in  a  pellicle,- from  the  body  of  the 
animal,  and  thus  applied  at  -once  to  the 
whole  of  the  vacuity.  Those,  who  denied 
this  mode  of  increase,  denied  also  the  remo- 
val of  the  posterior  termination  of  the 
worm,  from  the  extreme  (enmnation  of  the 
first  formed  spire.  But  it  is  certam'that 
the  animal,  in  many  shells,  have  theur  pos^ 
terior  temunation  attached  to  the  pomt  of 
the  sheU  only  m  their  earliest  stages ;  and 
that,  when  older,  it  is  found  adherent  to  the 
second  or  third  turn :  and  it  has  also  been 
ascertamed  that  the  tail  of  the  Nerite  is  at- 
tached beneath  the  lefl  or  columellar  lip. 
In  proof  of  these  animals  possessing  this 
power  of  remoring  themselves  from  these 
turns  of  the  shell,  or  indeed  from  those  parts 
in  which  their  residence  is  no  longer  neces- 
sary, the  eircnmstance  may  be  adduced  of 
the  animal  belonging  to  the  Porcellanea, 
sometimes  abandonmg  its  old*  shell,  and 
forming  a  new  one. 

The  various  tmts  of  different  colours  with 
which  shells  are  so  beautiftdly  adomec(, 
result,  according  to  the  remarks  of  the  same 
ingenious  naturalist,  from  an  ceconomy  and 
organization  somewhat  similar  to  that  which 
has  been  just  mentioned.  On  the  neck  of 
the  animal,  that  part  from  which  the  matter 
of  the  shell  is  supposed  to  be  secreted,  the 
colours  of  the  shell  may  be  detected.  Thus 
if  the  ground  of  the  shell  be  yellow,  and  it 
be  marked  with  dark  brown  or  black  bands, 
then  tlie  neck  of  the  animal  will  be  seen  of 
a  white  inclining  to  a  yellow  hue,  with 
dark  spots,  answering  in  their  number  and 
direction  to  the  bapds  observable  in  the 
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shell  itself:  the  colonring  matter  appearing 
to  be  here  disposed,  ready  for  its  deposi- 
tion, with  the  other  substances  of  the  shell. 
In  diis  manner,  and  on  these  principles,  has 
Reaimiur  been  able  to  explain  almost  ev^ 
circumstance,  respecting  the  varieties  of 
form  and  of  colour  which  are  observable  in 
these  bodies. 

But  a  circumstance  is  observable  m  the 
Olives  and  the  Porcellanese,  to  which  Reau- 
mur has  not  attempted  to  apply  his  doctrine. 
In  these  shells  the  colours  are  disposed  in 
two  layers,  the  outer  of  which  is  the  pro- 
duction of  an  organization  dififerent  from 
that  of  any  of  the  oth^r  inhabitants  of  shells, 
and  from  which  proceeds  an  operation,  also 
different  from  what  occurs  in  any  other  in- 
stance. At  the  period  at  which  Reaumur 
wrote,  several  of  the  olives  and  of  the 
cowries,  in  consequence  of  cert^  differ- 
ences of  colour,  and  of  some  difference  also 
in  their  forms,  were  considered  as  of  dif- 
ferent species  from  others,  of  which  they 
were  in  fact  individuals  of  the  same  spe- 
cies ;  but  had  not  yet  acquired  their  perfect 
state.  For  want  of  reckoning  upon  this 
circumstance,  the  celebrated  Linnaeus  has 
unnecessarily  multiplied  the  number  of  spe- 
cies of  these  shells. 

The  highly  ornamented  surface  of  these 
Shells  is  formed  at  two  different  periods, 
and  by  two  different  processes.  The  first 
appears  to  be  tliat  deposition  whidi  takes 
place  from  the  surftce  of  the  body  of  the 
animal ;  and  in  which  but  little  takes  place 
different  from  what  occurs  in  shells  in  gene- 
ral. But  as  the  age  of  the  animal  ad- 
vances, this  surface  is  covered  by  another ; 
the  primitive  colours  disappear,  others  are 
disposed  over  them,  and  the  substance 
itself  of  the  shell  becomes  considerably 
thickened.  This  process  is  performed 
by  a  simple,  but  most  curious  organiza- 
tion. Two  soft,  membraneous  flaps,  or 
winged  processes,  pass  out  of  the  open* 
ing  of  the  shell,  turn  back  on  the  external 
convex  surface,  and  cover  it  so  completely 
as  not  to  leave  the  least  portion  to  be  seen 
at  the  line  where  they  meet  each  other,  on 
the  back  of  the  shell.  From  the  superior 
surface  of  these  membraneous  bodies,  that 
surface,  which  clings  to  the  convex  part  of 
the  shell,  exudes  that  secretion  by  which 
tlie  shell  is  increaaed  hi  bi^lk ;  and  a  new 
arrangement  of  the  beautiful  colours  of  its 
drapery  is  effected. 

Braguiere  ascertained  this  formation  of  a 
•ecopd  surface  by  actual  observation  at 
Madagascar  j  and  the  fiict  derives  addi- 


tional proof  from  the  pale  line  which  ] 
frequently  along  the  baclc  of  these  shells, 
marking  the  part  where  the  ^dges  of  the 
membraneous  wings  met.  Still  more  post' 
live  proof  is  rendered  by  rubbing  down  the 
second  coat,  when  the  markings  of  the  first 
coat  will  make  their  appearance. 

Although  the  colours  are  thus  disposed 
by  the  animal,  the  action  of  hgfat  appears 
to  have  a  considerable  effect  in  angmentiog 
their  brilliancy ;  climate  also  occasions  con- 
siderable differences  m  this  respect ;  hence 
the  shells  obtained  from  the  torrid  zones 
are  n^uch  more  rich  in  their  colouring  than 
those  vriiich  are  found  in  the  more  tempe- 
rate zones.  But  notwithstandiog  the  cifw 
cumstance  just  noticed,  there  b  great  rea- 
son for  attributmg  the  high  degree  of  co- 
louring in  shells  more  to  the  effects  of  light 
than  to  the  heat  of  the  climate. 

It  is  not  the  colouring  only  of  the  second 
coat  of  the  porceUaneous  shells  which  is 
given  by  this  second  operation,  the  several 
asperities  observable  in  various  shells,  as  m 
tlie  Cypnea  tuberculosa,  andm  the  C^rsea 
pediculus,  ^re  superadded  at  the  same  pe- 
riod. 

The  form  of  tiie  shell  will  necessari^ 
depend  on  that  with  which  the  worm  is 
first  invested ;  but  it  is  a  curious  subject  of 
investigation,  on  what  peculiar  modification 
of  the  animd  depends  the  spiral  form  of 
univalve  shells.  This  has  been  attempted 
to  be  explained,  by  Reaumur,  by  a  veiy 
simple  peculiarity  of  organization :  it  be- 
ing sufilcient,  he  supposes,  to  consider  the 
fibres  on  one  suifrice  of  the  body  to  be 
shorter  than  those  on  the  opposite  sucfiice. 
From  this  inherent  peculiarity  of  fbnnatioii, 
the  prolongation  of  the  animal  must  neces- 
sarily be  in  a  spiral  form^  and,  from  the 
'various  obliquities  of  disposition  of  these 
shorter  and  longer  fibres,  will  proceed  that 
variety  of  direction  in  which  the  spiral 
turns  will  be  disposed. 

The  umbilicus,  the  cavity  in  the  centre 
of  the  spire,  which  is  seen  in  the  lower 
part  of  tlie  shell,  depends  on  the  direction 
in  which  the  animal  has  extended  the  shell 
Thus,  if  the  turns  of  the  spire  have  been 
carried  roun()  an  axis  of  a  conical  form, 
each  turn  having  departed  more  and  more 
from  the  centre  of  the  shell,  an  umbilicQS 
will  be  formed,  more  or  less  open,  as  the 
turns  depart  more  or  less  horn  the  centre. 
But  if  the  turns  are  made  round  an  azis  so 
straight  and  ^ne  as  to  occasion  the  tafiH 
to  touch  each  other,  then  no  umbilical  cavity 
wiUbe  formed  at  the  bottom  of  the  BheH 
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To  enable  us  to  account  for  the  longitn- 
^iiMl,  nised,  and  thickened  ribs  which 
crou  in  a  longitodinal  direction,  the  tarns 
cf  the  spire,  and  which  are  termed  varices 
by  Liniueiis,  it  is  necessary  to  refer  to 
tbe  fonnmtion  of  tiie  opening  of  land  shells, 
when  they  have  obtaiiaed  their  full  growth. 
At  this  period  tbe  lip  of  the  shell,  from  the 
freqaent  egress  and  return  of  the  animal 
thioogh  the  opening,  has  an  additional  por- 
tion of  the  testaceous  matter  repeatedly 
depouted  upon  it,  by  which  it  acquires  a 
bordered  ed^e,  which  differs  in  size  and 
tUckness  in  the  shells  of  different  animals. 
Bat  iu  sea  shells,  the  growth  of  the  shell  is 
not  completed  on  the  formation  of  this 
bordered  lip ;  the  continuation  of  the  spire 
ftiU  proceding  after  its  formation*  To  ex- 
pbin  the  formation  of  these  ribbed  longitu- 
dinal projections,  it  is  therefore  only  neces- 
sary to  snppose  the  animal,  after  having 
Ibrmed  the  bordered  edge  to  the  month  of 
tbe  shell,  to  have  proceeded  uninterrnptr 
•dly  for  a  certain  period  in  the  formation 
of  the  common  smooth  surface  of  the  sheU, 
vUch,  as  it  would  then  extend  beyond  the 
lately  formed  Iip,Vottld  now  render  it  a  rib 
projecting  ifrom.the  general  surface;  and 
by  a  repetition  of  this  process,  a  suecession 
of  ttiese  ribs,  with  intermediate  spaces  of 
the  common  surface,  such  as  frequently 
exists  in  turbinated  shells,  would  conse- 
quently be  formed. 

From  a  process  exceedingly  sunilar  we 
aaysoppose  the  formation  of  the  warted 
protuberances  and  tubercles  to  have  pro- 
ceeded; corresponding  fleshy  projections, 
fykting  on  that  part  of  the  surface  of  the 
lyfftti  to  which  thb  part  of  the  shell  has 
been  applied,  having  been  the  moulds,  as 
it  were,  on  which  these  have  been  fonned. 
Whilst  these  fleshy  protuberances  have  con- 
tinned,  these  processes  have  remained  hol- 
low; but  where  the  fleshy  protuberances 
have  been  diminished,  these  processes  have 
become  partly  filled  up ;  and  vdiere  they 
have  been  removed,  these  have  become  en- 
tirely solid,  from  the  deposition  of  additional 
shelly  matter  from  the  surfiice  of  the  anuual, 
the  existence  of  the  cavities  being  necessary 
■0  longer  than  the  continuance  of  the  fleshy 
processes  themselves. 

The  production  of  the  spinous  processes 
so  frequent  on  many  shells  approaches  stiH 
nearer  to  that  of  the  ribbed  protuberances, 
since  they  have  been  formed  by  little,  long, 
tongue-like  processe8,'with  which  the  neck 
of  the  aniiaal  is  beset,  and  which  have 
I  in  the  same  manner  to  produce  these 


spines  as  the  neck  of  the  animal  has  served 
to  form  the  bordered  edge  of  the  shell,  by 
an  addition  of  the  testaceous  matter  att 
each  time  the  neck  of  the  animal,^t  certain 
periods,  passed  out  or  returned  into  the . 
shell  Tlie  confirmation  of  tliis  benig  the 
mode  of  their  formation  is  yielded  by  the 
circumstance, of  these  spines  being  ranged 
in  lines,  at  equal  distances,  on  the  ribbed 
protuberances,  or  varices  of  Linnaeus,  the 
formation  of  which  has  not  only  been  simi- 
lar, but  simultaneous. 

Tbe  production  of  the  channel,  or  gutter, 
the  Cauda  of  Linmeus)  depends  on  circum- 
stances extremely  similar  to  those  on  which 
has  depended  the  formation  of  the  /various 
parts  already  noticed.  All  those  animals 
whose  shells  have  this  termination  are  en- 
dued with  an  organ  of  a  cylindrical  form, 
capable  of  being  contracted  and  extended, 
so  as  to  allow  the  animal  to  explore  its  path, 
or  to  attach  itself  to  neighbouring  bodies. 
By  the  firequent  employment  of  this  organ; 
and  by  iU  necessaiily  accompanying,  fre- 
quent, alternate  contractions  and  exten- 
sions, its  surfiice,  which  possesses  the  pro- 
perty of  exuding  a  testaceous  substance, 
must  at  each  passage  and  return  contribute 
to  the  formation  of  thb  canal,  wliich  would 
serve  the  purpose  of  a  sheath  to  it.     v 

By  an  ingenious  application  of  these  prin- 
ciples of  Reaumur,  Bruguiere  and  Brog- 
niart  (^  Bulletin  de  la  Societe  Philomathe- 
que,"  No.  25)  have  very  satisfactorily  ex-^ 
plained  tbe  production  of  the  several  fissures, 
striae,  grooves,  and  other  modifications  of 
the  forms  and  sinriaces  of  different,  shells. 
The  author  last  mentioned  has  shown,  that, 
in  some  instances,  the  organ  by  which  some 
changes  'have  been  produced  in  the  later 
formed  part  of  the  shell  was  not  acquired 
by  the  animal  until  it  had  obtained  its  full 
size.  By  an  appUcation  of  these  principles 
to  bivalves,  and  even  to  multivalves,  iheu^ 
peculiarities  of  form  have  nho  been  very 
.ingeniously  accounted  for.  It  has  beeu 
found,  that,  in  bivalves,  the  j)art  of  the 
animal  which  is  termed  the  nuintle  is  the 
organ  on  which  t\e  peculiarity  of  the  form 
of  each  chiefly  depends;  it  answering  in 
Ibis  respect  to  the  collar,  or  neck  of  the 
animal,  belonging  to  univadve  shells. 

It  does  not  seem  necessary  here  to  dwell 
on  the  labours  of  those  who,  previous  to  the 
time  of  Linnaeus,  had  endeavoured  to  dis- 
pose of  shells  under  the  most  comprehen- 
sive and  distinctive  arnmgement.  What- 
ever had  been  done  before  with  this  view 
gave  vray  to  the  more  lucid  and  correct 


Digitized  by 


Google 


SHELL. 


diapoAitioB  y^idb  LinDsns  adopted ;  but 
this  is  certainly  by  no  means  the  ne  plu$  ul- 
tra :  other  divisions  appear  in  some  instance! 
deserving  of  adoption,  and  new  genera  re- 
quire to  be  admitted.^  It  is  therefore  in« 
tended  to  give  here  Liiinaeus^s  ammgement 
of  the  genera,  omitting  the  speeies ;  after- 
wards to  give  that  vrhich  has  been  adopted 
by  Da  Bos'c^  agreeable  to  the  discoveries 
and  observations  of  Lam^ck,  Bnjgniere, 
and  others;  and  tp  offer  a  few  explanatory 
remarks,  for  the  purpose  of  sbovnng  the 
propriety  or  impropriety  of  the  devia^ns 
from  the  arrangement  of  Linnteus. 

MULTiyALVB    SHELLS. 

Genus  1.  Chiton.  The  animal  covered 
by  several  shells  lymg  on  each  other  alopg 
the  back. 

e.  Lcpas.  The  ahell,  which  is  formed  of 
several  unequal  and  erect  valves,  is  idlxed 
by  its  base. 

3.  Pholas.  Shell  bivalve  and  divancatjed, 
with  smaller,  accessory,  differently  fbrmed 
pieces  at  the  hinge. 

BIVALVES,  OR  CONCHJB. 

,4.  IflyvL  Gaper.  Shell  generally  gaping 
at  one  end;  the  hinge  with,  for  the  most 
part,  a  thick,  solid  spreading  tooth,  not  in* 
sorted  in  the  /opposite  valve. 

5.  Solen.  ]^azor-8heU.  SheU  oblong, 
gaping  at  both  ends ;  hinge  with  a  subulat^ 
teflexed  tooth,  often  double,  not  inserted 
in  the  opposite  valve:  tlie  lateral  margm 
rather  obsolete. 

^.  Telifjinab  The  foreside  of  the  shell  slop- 
ing  downiNtfds ;  the  hinge,  in  general,  with 
three  teeth ;  the  side  teeth,  in  one  of  tkp 
valves^  being  either  flat  or  wanting. 

7.  Gardtom.  Shell  vrith  equal  and  neariy 
equ^ateral  valves,  longitadimiUy  ribbed,  or 
suicated,  the  margin  dentated ;  the  hinge 
havuig,  in  the  middle,  two  altematiqg  teeth, 
one  commonly  incurved,  and  two  lateral, 
veniote  teeth,  inserted  into  each  other. 
-  8.  Mactra.*  SheU  with  equal,  but  ineqni- 
later^i  yalves ;  the  hinge  a  complicated, 
central  tooth,  vHth  an  adjoining  pit,  and  re- 
mote lateral  teeth,  inserte^l  in  the  opposite 
valves. 

9.  Donax.  The  anterior  marghn  of  the 
shell  very  obtuse,  the  margin  often  crenu- 
lated ;  two  teeth  at  the  hinge,  and  on  the 
hinder  margin,  a  single  one  (rarely  two,  or 
three,  or  none)  somewhat  remote. 

10.  Venus.  The  hps  lying  over  the  an- 
terior margm ;  the  binge  with  three  teeth 
clo^  together,  the  kteral  ones  divergmg 
from  the  apex. 


11.  Spoodylns.  Wipi  rigid,  unequal 
valves ;  the  hinge  being  formed  by  two  re- 
curved teeth,  with  a  cavity  between. 

12.  Chama.  The  shell  lieavy ;  the  hinge 
A  gibbous  projection,  inserted  in  an  obliqae 
cavi^ ;  the  fore  parts  closed  without  carti- 
lages. 

13.  Area.  Eqqivalved ;  the  hinge  with 
numerous,  acute,  and  alternately  inserted 
teeth. 

14.  Ostrea.  With  onequal  valves,  some* 
times  eared ;  die  hmge  an  ovate  cavity, 
irithout  teeth ;  but,  in  general,  with  lateral, 
transverse  strise  ^  no  space  or  deprcshkmai 
the  ligament. 

15.  Anpmia.  The  valves  nnequal,  one 
flattisb,  the  other  gibbous,  and  one  of  then 
often  Iterated  at  the  base ;  the  hinge  a  li- 
near projection,  with  a  lateral  tooth,  which, 
ua  the  flat  valve,  is  inserted  in  the  maigia; 
two  bony  rays  support  the  animaL 

1$.  Mytilu?.  Shell  coarse,  gener^yaf- 
fixed  by  its  byssiis ;  hinge  generally  with- 
out teeth,  being  distmguished  by  a  linear, 
sttbttkited,  longitudinal  furrow. 

17.  Pinna.  A  sub-bivalve,  brittle,  erect, 
and  gapmgy  having  a  siljliy  beard.  The 
hinge  without  teeth ;  ^e  valves  adhere  op 
one  side. 

UNIVALVE  8HEU8,  OR  COCHLEiB. 

18.  Argonauta.  Shell  spiral,  involute, 
membranaceous,  and  with  one  chamber. 

19.  Nautilus.  Dtrided  into  many  cham- 
bers, by  partitions,  perforated  with  project- 
ing pipes. 

20.  Ckmut.  Convoluted  and  tnrbmated 
sheM;  the  aperture  longitudinal,  linear, 
open  at  both  ends,  and  without  teeth ;  the 
l^se  entire,  and  the  eohimelU  smooth. 

m.  Cyprasa.  Involuted,  sub^vate,  ob- 
tuse, and  smooth  $  the  opening  longitadi- 
nal,  Unear,  dentated  on  each  side,  and  ex- 
tended to  both  ends  of  the  shell. 

2$.  Bulhu  Convoluted,  witliont  spire, 
openmg  longitudinal,  oblong,,  and  contract- 
ed at  the  ends,  entire  at  the  base ;  the  colu- 
mella oblique  and  smooth. 

23.  Voluta.  Unilocuhu*  and  spiral ;  the 
aperture  without  a  tail,  and  somewhat  open 
at  both  ends ;  columeUa  plaited,  with  no 
inner  or  columelhir  Kp,  nor  umbilicus. 

24.  Bucdnum.  Spiral  and  gibbons;  the 
aperture  oval,  terminating  in  a  gutter, 
which,  with  the  cauda,  runs  out  to  the 
ri^t ;  the  interior  lip  smooth. 

25.  Strombus.  Spiral,  vrith  one  side 
large,  the  aperture  frequent^  with  a  diUt- 
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ti  Mter  lip,  termisatiiig  in  a  gutter  whieli 
tnm  to  the  left. 

26.  Murex.  Spiral  and  roogli,  with  mem- 
hiuaeeoos  satttres;  the  aperture  ending 
in  aa  entire,  itraight,  or  somewhat  ascend- 
iig  fitter. 

27.  Trocfaos.  Spiral,  and  nearly  coni- 
oJ;  die  aperture  nearly  tetragonal  or 
roonded,  contracted  transvenely  above; 
Ihe  coluneUa  oblique. 

28.  Turbo.  Spiral  and  solid  ;  the  apcr- 
tare  contracted,  orbicular,  and  iatire. 

29.  Helix.  Spird,  rabdiapbanous  and 
tnpk;  aperture  dose  at  the  ends;  within 
loated,  or  partly  circular,  an  if  a  segment 
<f  the  circle  had  been  cot  off. 

90,  Nerita.  Spiral,  gibbous,  and  (lattidi 
bdow;  the  aperture  semiorbicular,  or  semt- 
hoMT ;  the  1^  of  the  ookuneUa  transTene 
aad  ^ttfehly.  truncated. 

51.  Halit'tis.  £af-tfaaped;  the  moath 
ipiead  open;  the  spire  lateral  and  flat- 
tened ;  the  disc  ahnost  always  pedbiated 
with  a  row  of  holes. 

52.  PatelhL  Nearly  conical  and  without 
aspire. 

33.  Dcatalium.  Tubular  straight,  with 
oae  chamber,  op^  at  both  ends. 

54u  Serpula. ,  Tubular,  adhering  to  other 
bodies^  often  hHercepted  by  udre  parti- 


35.  T«redo.  Round,  bending,  and  lodged 


36.  SabeUa.  Tubular,  formed  by  grains 
of  sand,  on  a  membranous  sheath. 

Tie  French  naturalists,  whose  late  ezer* 
tioas  have  added  much  to  the  fonds  of  this 
leieace,  have  thouj^t  it  necessary  to  adopt 
ane  cbangea  vnth  respect  to  the  preceding 
anaogeflMmt  These  changes  would,  in- 
deeid,  derive  some  support  from  the  high 
jchsfieteii  which  have  suggested  them ;  no 
one  havuDg  dene  more  of  late  years  to  tiie 
advaaeemeni  of  this  species  of  knowledge 
than  Bragalere  aad  Lamarck.  Their  ob- 
pervatioas  shall  therefore  be  hitrodnced  un- 
der the  sevctal  genera  to  which  they  apply, 
vhikt  the  order  m  which  they  are  taken 
pkJk  be  that  ef  Bosc,  hi  '<  Histotre  Natu* 
/eBedesCofDilles." 
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LamaKk  thmka  that  Pholades  should  be 
K^ided  as  bivahrcs,  havmg  accessary 
pieces,  and  that  the  Oscabrions  (Chitons) 
-sbonkl  be  conidered  as  laked  moUoscx, 
whose  backs  are  beset  vrith  anudl  testace- 
Bosc,  howevar^  in  conformity 


SHELL. 

with  accustomed  plactice,  coosiden  then 
among  the  nmltivalve  shells. 

Dacosta  (Conchology,  8vo.  p.  97.)  ob« 
serves  that  *^  The  Greek  name  lepas,  al-  ' 
vrays  synonimous  with  the  Latin  name  pa* 
tella,  the  hitter  signifying  little  sacrifice 
dishes,  or  saucers,  was  given  to  limpets 
from  the  earliest  Grecian  tunes,. and  the 
Roman  name  fix>m  their  resemblance  to 
those  little  dishes ;  yet  Linnaeus  vrantouly 
transposes  the  name  of  Lepas  to  the  BalanL'* 
The  French  naturalists  have  still  continued 
the  name  of  Lepas  to  the  PateUao,  and  have 
separated  those  bodies  which  Linnseus  bad 
phiced  under  the  genus  Lepas,  into  two 
genera:  1.  Anatifa,  a  cuneiform  shell  com* 
posed  ef  several  flat  unequal  valves,  con« 
nected  together  by  a  membrane,  and  united 
to  the  extremity  of  a  tendinous  ^obe  fixed 
by  its  base ;  and,  2.  Balanus,  a  conical  mnl* 
tivalve  shell,  fixed  by  its  base,  and  com- 
posed of  six  articulated  valves,  the  openings 
closed  by  an  operculum,  vrith  four  valves. 
These  shells  had  been  united  by  Linnaeus 
under  one  genus,  most  probably  in  conse- 
quence of  the  similarity  of  the  animals  by 
which  they  are  inllabited ;  but  the  French 
naturalists  observe,  in  confirmation  of  the 
propriety  of  the  distmction  which  they  have 
adopted,  that  very  essentii^  differences  ex- 
ist between  the  animals  of  the  Anatifie  and 
oftheBahmi. 

The  Teredo  is  considered  by  Bosc  as  a 
moltivalve  shell,  formed  of  ^vt  unequal 
pieces ;  the  hu-gest  is  a  cylindrical  tube,  in 
vrhich  the  others  are  contained.  Two  ex- 
tremely thm  and  nearly  hemispherical  pieces, 
resembling  parts  of  a  Pbolas,  pointed  atone 
of  their  ends,  and  beset  on  their  outer  sur- 
face with  twenty-five  rows  of  small  teeth,  like 
those  of  a'file,  are  placed  at  their  lower 
extremity,  and  by  their  action  remove  the 
wood,  and  form  the  cavity  in  which  the 
shell  becomes  lodged.  At  the  superior  ex- 
tremity, that  which  communicates  with  the 
vrater,  are  two  small  roundish  pieces,  con- 
nected with  the  animal  by  cyUndrical  pedi- 
cles about  their  own  length.  When  the^ 
animal  stretches  a  little  out  of  the  tube,  these 
valve-like  pieces  spread  out,  and  when  it 
re-enters,  they  contract  and  close  the  open* 
ing,  throu{^  which  the  head,  or  rather  the 
syphons  of  the  animal  had  passed. 

Brugoiere  has,  apparently  with  much 
propriety,  introduced  a  new  genus  which 
he  has  termed  Fistulalu^  the  characters  of 
Which  are  a  tubular  clul>formed  shell,  open 
at  its  smaller  extremity,  and  contaming  in 
its  cavity  two  valves.    The  shell,  the  exa- 
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niimtion  of  which  led  to  this  separation,  is 
the  Hercules  club,  considered  by  Gmelln  as 
ft-.Te^Oy  and  named  by  him  Teredo 
clava.  The  sliiells  of  this  genus  seein  to 
differfrom  the  Teredines  only  in  containing^ 
one,  whilst  the  Teredo  contains  two  pair  of 
valves.  The  Pholas  bians  and  Pholas 
teredula*of  Omelin  appear  to  be  merely 
the  interior  Yalves  of  two  species  of  Fis- 
tnlana^. 

From  the  several  species  which  linnsBOs 
has  collected  under  his  genus  Anomia,  La- 
marck and  Bmguiere  have  formed  six  dis- 
tinct genera,  which  they  have  named  Ano- 
mia, Calceola,  Terebratula,  Crania,  Pla- 
cuna,  and  Hyaliea,  which  they  describe  as 
being  thus  characterised : 

Anomia,  an  irregular  shell,  formed  of 
two  unequal  valves,  the  inferior  of  vdiich  is 
either  pierced  or  grooved  at  its  beak,  the 
opening  being  closed  by  a  small  opercu- 
lum, or  third  valve,  which  fixes  on  other 
bodies,  and  is  attached  by  a  ligament. 
The  hinge  is  without  teetii.  It  is  by  pos- 
sessmg  this  third  body,  therefore,  whether 
considered  as  valve  or  operculum,  that  this 
genus  is  disthiguished. 


BIVALVE  SHELLS. 

Calceola.  A  regular  bivalve  shell,  with 
miequal  valves,  the  ku|;est  being  in  tlie 
form  of  a  half  sandal,  and  the  smallest  flat, 
semiorbicular,  and  resembling  an  opercn- 
Inm;  the  hinge  with  firom  one  to  three 
■mall  teeth.  This  sheU  is  only  known  as  a 
fossil,  and  is  considered  by  Gmelin  as  an 
Anoniia  (Anomia  saudalium).  It  is  very 
thick,  and  about  an  inch  in  length.  Its 
back  is  flattened;  its  interior  is  striated 
longitudinally,  and  its  valve  or  operculum, 
concentrically. 

Terebratula,  a  regular  bivalve  sheH,  with 
unequal  valves,  fixing  itself  by  a  ligament 
or  short  tube ;  the  hirgest  valve  perforated 
at  its  summit,  which  is  prominent  and  re- 
curved; hinge  with  two  teeth.  The  regu- 
larity of  the  valves,  the  absence  of  any 
operculum,  the  position  of  the  hole,  and 
the  form  of  the  hinge,  separate  tiiis  genus 
from  that  of  Anomia. 

Crania,  a  regular  bivalve  shell,  with  un- 
equal valves,  the  inferior  almost  smdoth, 
and  nearly  round,  and  pierced  in  its  inter- 
nal fiice  with  three  unequal  and  oblique 
holes ;  the  superior  valve  very  convex,  fur- 
nished internally  with  two  projecting  cal- 
losities. The  three  holes  in  the  inferior 
valve  of  this  shell,  mduced  Lamarck  and' 
Bmguiere  to  separate  it  irom  the  Anomi», 


and  pUcie  it  in  a  distinct  genus.  The  spe* 
cies  described  by  Ltnnsus  is  named  by  him 
Anomia  craoiolaris.    ' 

Piacuua,  an  irr^Iar  bivalve  flatsheU; 
the  interior  hinge  composed  of  two  diveig- 
ing  ridges,  which  serve  for  the  attachmeat 
of  a  ligament  Unnaens  has  arranged  two 
species,  Anomia  placenta,  and  Anomia  seUa, 
nnder  the  genus  Anomia. 

Hyalaea,  a  regular  bivalve  shell,  with 
unequal,  bulging,  conn^es,  transparent 
valves,  gaping  under  the  beak,  and  tricus- 
pidated  at  the  base.  Thisgenus  is  formed 
by  Lamarck,  from  a  shell  described  by  Ftor^ 
skal,  and  denominated  in  Omelin's  linosiit 
Anomia  tridentata,  candata  and  retnsa. 
The  Clio  pjrramidata  of  Linnsos  are  abo 
referable  to  this  genus. 

linguJa,  a  long  flat  shell,  formed  of  two 
valves,  nearly  equal,  tmncatedlin  the  fore- 
part;  the  hinge  without  teeth;  the  beak  ef 
the  valves  pointed,  and  joined  to  a  tendi- 
nous tobe,  which  as  a  ligament  to  the  sheD, 
and  fixes  it  to  other  solid  bodies.  TinimMWy 
who  knew  only  of  one  valve  of  this  shell, 
termed  it  Patilla  unguis. 

Corbula  is  an  unequal-valved,  sub-tram* 
verse,  smooth,  regular  sheU;  with  a  coni- 
cal cardinal  tooth,  curved,  or  turned  np- 
wards,  on  each  valve;  interior  ligament, 
and  two  mnscul&r  impressions.  Ibis  genus 
is  characterised  by  the  inequality  of  its 
valves,  one  of  them  being  nearly  a  third 
larger  than  the  other.  These  shells  vt 
found  fossil  at  Grignon,  near  to  Versailles. 

Orbicula  is  a  genus  formed  by  Lamarck 
fix>m  a  shell  which  was  discovered  by  Mul- 
ler,  and  which  was  named  by  him  Patella 
anomahu  Its  difiering  so  entirely  from 
Patellae  in  being  a  bivalve,  and  its  being  m- 
habited  by- an  animal  totally  different  from 
that  of  the  Patella,  has  induced  Lamarck 
thus  to  separate  it  from  tiie  genus  Patella. 
This  shell  is  orbicukr,  but  rather  flattened, 
and  composed  of  two  valves;  by  the  lowest 
of  which,  which  is  extremely  delicate,  it 
adheres  to  other  bodies.  Its  hinge  is  not 
known. 

Pandora  is  a  regohur  ineqnivalved,  and 
inequilateral  shell ;  with  two  cardinal,  ob- 
long, unequal,  and  divergmg  teeth,  in  the 
upper  valve ;  and  two  oblong  pits  in  the 
other  valve ;  and  interior  ligament,  and  two 
muscular  impressions.  The  sheU  which  gives 
rise  to  this  genus  is  Tellma  inaequivalvis,  of 
Linnsus;  the  inequality  of  the  valves  be- 
ing the  drcnmstance  which  is  supposed  to 
warrant  the  separation.  This  shell  is  nameil 
Bmdore  margaritacea,  by  Bnigi^ere« 
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An  iDequilatcral-eared  biralve; 
fte  nlves  a  little  gaping'  on  one  side ;  hinge 
witboui  teeth;  hgament  external;  beaks 
iqwrated.  This  genua  is  founded  chieflj 
on  the  Ottrea  lima  of  Linmens,  now  named 
bj  finiguiere,  Lima  squamos.  The  separa* 
tioo  of  these  shells  from  the  Pectens,  on  the 
idea  of  their  iprming  a  byssiis,  whilst  the 
Pectens  do  not,  requires,  it  should  seem,  a 
■ore  accurate  knowledge  «f  the  habits  of 
the  animals  which  occupy  the  different 
P^ena. 

Peeten.  This,  contrary  to  linnaeus,  is 
adopted  by  Brugoiere  as  a  genus  distinct 
frooi  Ostrea.  Its  characters  are  given  :  a 
regular  bivalTe  shell;  the  Talves  unequal; 
Che  hinge  without  teeth,  most  conlmonly 
cued,  with  a  triangular  pit  for  the  ligament* 
The  hinge  sllntting  by  a  black  hgament 
fixed  in  this  triangular  pit,  and  the  different 
fimns  of  the  shells  are  the  ctrcnmstaaces 
vfaich  are  supposed  to  warrant  the  proposed 
MpaiatiCMii. 

Pedum.  The  sheD  from  which  this  genus 
has  been  formed,  and  of  which  only  one 
ipecies  is  known,  being  that  which  is  figured 
by  Cbemnits  fuul  Favanne,  is  semi-trans* 
parent,  unequal  Talved,  eared ;  the  inferior 
%al?e  gaping;  the  beaks  sepfu^ted;  hinge 
witboot  teeth;  ligament  external,  and  at- 
tached to  a  long  and  narrow  gutter.  The 
upper  valTe  is  striated,  and  granulated  Ion- 
gitDi&uJty ;  but  the  under  valve  is  smooth) 
iharply  edged,  and  hollowed  out  in  one 
part. 

Pema.  An  nregular,  flattish,  bivalve, 
shell:  the  hinge  composed  of  many  linear, 
paraUd  teeUi,  disposed  in  a  straight  line, 
acroM.  The  hinge  is-  closed  by  a  ligament 
which  is  attached  between  the  teeth,  and 
which,  by  tU  thickness,  prevents  the  teetib 
from  articulating  vrith  each  other.  Ostrea 
pema,  isogona,  ephippium,  pictnm,  and 
legumen,  of  Linnaeus,  are  ptoced  under  this 


Avicnia.  This  genus  Lamarck  forms  from 
llytihB  hirundo,  Linnaeus,  vrhich  is  the  only 
sheD  in  the  gtnus.  He  describes  it:  an 
inegular,  loose  shell,  a  little  gtping  towards 
its  beaks,  and  having  the  valves  of  unequal 
size.  The  hinge  callous,  vrithout  teeth ;  a 
little  oblong  pit,  which  is  margmal  and 
paiaflel  vrith  the  edge  which  supports  the 


MaUens.  The  hammer-oyster  of  Linnaeus, 
with  two  other  species,  form  this  genus, 
•ocordhig  to  Lamarck,  who  gives  for  the 
cbaiacters  of  the  genus:  an  irregidar  looae 


sheU,  a  littf  e  gaping  near  its  be^  having 
equal  valves;  a  callous  hinge,  without 
teeth,  having  a  conical  pit,  placed  obUqnely 
on  the  edge  of  each  valve.  This  genus 
seems  to  be  hardly  sufficiently  distinguish- 
able from  the  last ;  nor  does  the  name  of 
the  genns  appear  to  be  well  adapted,  since 
some  of  the  species  no  ways  resemble  a 
hammer  m  their  form.  ^ 

VulseUa.  This  genus  is  formed  from  the 
Mya  vulsella  of  Linnaeus.  The  uncertainty 
vrith  which  this  shell  has  been  viewed,  at 
different  periods,  shows  the  uncertainty  of 
its  nature,  and  the  propriety  of  not  placing 
it  under  any  other  genus.  Linnaeus  had 
once  considered  it  as  a  Pinna,  and  Bruginere 
as  an  oyster.  It  is .  a  loose  shell,  lougitudi. 
nal,  and  nearly  equivalved,  terminating  in 
a  very  short  bent  beak ;  the  hinge  calk>us 
depressed,  and  without  teeth,  of  equal  ele^ 
vation  on  each  valve,  forming  a  rounded 
conical  pit  for  the  ligament 

Ostrea.  In  this  genus  is  comprehended 
those  shells  only  which  are  oysters,  accord- 
ing to  common  acceptation.  The  charac* 
ters  of  the  genus  are,  therefore,  an  irregu- 
lar, adherent,  inequivalve  shelly  the  hingn 
vrithout  teeth ;  an  oblong  pit,  sulcated 
across,  giving  attachment  to  a  li|^uneut. 

Gryphaea.  The  shell,  for  the  reception 
of  which  this  genus  vras  established  by 
Lamarck,  was  improperly  considered  as  a 
species  of  Anomia  by  Linnaeus,  and  as  a 
species  of  oyster  by  Bruguiere;  to  which 
latter  genus  it  undoubtedly  very  nearly 
approximates.  It  is  a  Ipose  uneqnivalved 
shell ;  the  inferior  valve  concave,  terminat- 
ed by  a  beak  turned  upwards,  and  bent 
into  an  involved  spire ;  the  superior  ^ve 
sm^Mer,  like  an  operculum ;  the  hinge  vrith- 
out teeth,  but  with  an  ablong  and  dented 
pit;  and  one  muscular  impression  in  each 
iralve.  Lamarck  enumerates  eight  fossil 
species  of  this  genus. 

PHcatula  is  a  genus  formed,  by  Lamarck, 
from  Spondylos  plicatos  of  Linnaeus.  It  is 
an  angulated  shell,  with  unequal  valves  and  0 
unequal  beaks,  which  are  pomted ;  the  edges 
are  in  deep  plaits ;  its  hinge  is  formed  of 
two  strong  teeth  on  each  valve,  and  an  in- 
termediate pit  for  the  reception  of  the  liga- 
ment; vrith  one  muscular  impression  on 
each  valve. 

Spondylus.  In  thn  genus  of  linnaeus  are 
comprised  bivalve,  irreguhurly-formed  shells, 
the  hinge  of  which  is  formed  of  two  strong 
hooked  teeth,  and  an  intermediate  pit  for 
the  ligament;  in  the  inferior  valve  are  two 
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Hiick  Incurved  teeUt,  with  two  inUrmediate 
rounded  cavitiet  to  receive  the  teeth  of  the 
other  valye,  and  an  elongated  pit  in  which 
the  ligamen{  is  phced;  bi  the  superior 
▼alvc  are  two  exterior  cavities  for  receiving 
the  teeth  of  the  other  valve,  and  two  teeth 
curving  backwards,  with  a  pit  lor  the  liga* 
■dent. 

Cliama.  Tliis  getins  is  appointed,  |»y  Bm* 
ginere  and  lamarclc,  to  diose  shells  only 
which,  in  particular,  possess  unequal  valves, 
and  are  adherent  The  characters  of  tho 
genus  therefore  are :  a  bivalve  shell,  with 
adhering  unequal  valves ;  the  hinge  compo- 
sed of  one  oblique  thick  tooth,  which  may 
he  crennlated  or  rough,  and  is  articulated 
in  a  cavity  in  the  opposite  valve. 

It  was  necessary,  therefore,  to  establish 
other  genera  for  tiie  reception  of  those 
shells  which  thus  become  excluded  from 
the  genus  Chama*  Hence  Bmguiere  form* 
ed  too  new  genera;  Cardita,  havmg two 
teeth  in  the  famge  -,  and  Tridacna,  possessing 
the  same  number,  but  having  tlie  edges  of 
tiie  crescent  cremdated  and  gaping*  La* 
muck  has  proceeded  stilL  further;  he  has 
sabdivided  the  genus  Cardita  from  an  iso« 
lated  tooth,  situated,  in  some  species,  nodibr 
the  colslet,  as  in  Cardinm  isocardia,  and 
mtkt*  this  his  genus  Isocardia.  He  also 
makes  anotiier  genus,  Hippopas,  the  species 
of  whidi  are  subtransverse,  ineqnthiteral 
sheHs;  the  hinge  with  two  eempiessed,  in- 
verted teeth,  the  crescent  filled  up :  of  this 
^enns  is  Chama  gigaz.  But  it  is  necessary 
atiU  further  to  partkolarise  these  new 
genera. 

Cardita,  a  loose  ineqnihiteral  shell,  the 
hinge  vrith  two  teeth;  the  one  at  the  base 
of  the  left  valse,  and  the  other  hmgitndinal, 
parallel  with  the  anterior  face. 

Hippopas.  An  inequilateral,  subtrans- 
verse shell;  the  hinge  with  two <iompressed 
and  inverted  teeth ;  the  crescent  filled  up. 
Hippopus,  it  is  to  be  remembered,  differs 
from  Tridacna  by  having  ito  eremite  filled, 
whilst  m  Tridacna  it  is  gaping. 

Tridacna.  An  ineqnthiteral,  sabtnms- 
verse  sliell ;  hinge  with  two  teeth,  compres- 
sed and  inverted ;  the  crasoent  gapuig.  The 
Chama  gigas  of  linnsBUs  (the  Tridaena  gigas 
of  Lamarck)  is  the  only  species  under  this 
genus. 

Cardinm.  This  genus  remains  unaltered 
by  (he  Frendi  naturalists.  The  dmrncters 
being:  a  snb-cordiform  sheU,  with  valves 
dentated  on  their  edges;  the  hinge  vrith 
lour  teeth;  two  cardinal,  approximating 


obliquely  in  each  valve,  and  articohiting 
across  with  their  correspondent  teeth;  the 
lateral  teeth  distant,  and  mverted  m  the 
opposite  valve. 

Acardo.  Is  a  genus  very  property  esta* 
blished  by  Commercon.  It  is  founded  on 
two  species:  the  generic  characten  of 
which  are :  a  shell  composed  of  two,  nearly 
equal,  fiat  valves ;  having  neither  huge  nor 
ligament ;  a  muscular  impression  i9»peariD| 
on  the  centre  of  each  valve. 

Radiolites.  Thisisagenusapproximatnif 
to  the  preceduig,  but  very  properly  sepi- 
latedfromitby  theformoftheshelL  The 
shell  is  of  an  irregular  form,  of  uaeqaal 
valves,  striated  on  the  outside ;  the  hdenor 
valve  turbinated ;  the  superior  convex,  or 
conical ;  no  binge  nor  ligament. 

Erodona.  This  genus  was  formed,  by 
Daudin,  from  two  shells  in  the  cabinet  of 
Favannes.  It  is  mtermediate  between  Uie 
Mya  and  Mactra.  It  is  a  subtransvent, 
bivalve  shell,  irregular  and  gaping;  one  of 
the  valves  having  a  hollow  tooth;  and 
the  other  a  pit  between  two  prqjectiom; 
the  ligament  iniMrted  on  the  tooth  and  in 
the  pit 

Hya,  is  a  transverse  shell,  gaping  at  both 
ends ;  the  ligament  on  the  inside ;  the  left 
valve  having  a  cardinal  tooth,  compraised, 
rounded,  perpendicular  to  the  vahw,  and 
giring  attachment  to  the  ligament  This  is 
the  original  genus  of  linngns,  from  which 
Brngwere  and  Lamarck  have  withdrawn 
many  of  the  species  to  place  them  under 
the  genera  VulseUa,  Gfycemeris,  and  Wo; 
leavuig  only  those  sea^shells  which  have  s 
very  projectmg  cardkml  tooth  m  one  of 
their  valves. 

dycemeris.  A  transverse  sbeB,  gip* 
ing  at  both  extrenuties:  a  protubermt 
hmge  without  teeth ;  the  ligament  on  the 
outer  part     Such  is  Mya  glyeemeris  of 


Sden.  Atraniveneshell,gapuigatbotb 
extremities :  the  npper  edge  straight,  or 
neariy  so ;  two  or  three  teeth  at  the  hinf^, 
furnished  by  both  valves. 

TelUna.  Conndtrable  confusion  b» 
arisen  from  the  admission  of  specim  which 
by  no  means  befong  to  this  genus.  Pn- 
giniere  and  Lamarck  have  divided  die  Tel* 
lens  of  ThMwens  hito  two  new  genera.  1* 
TelHna,  a  transverse  or  orbicular  shell  with 
equal  valves,  with  a  foM  on  the  anterior 
jide:  one  or  two  cardinal  teeth,  and  two 
aepwmted  Uteral  teeth,  as  m  Telfina  vhr- 
gata.    €.  Cmpa,  a  tranivene  ihcil,  with 
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t«9  teelk  in  Me  Talte,  and  one  tootli  is 
Ibe  en^^  ^^  shatting  between  theee 
if  Oe  etker  vilve,  as  in  TeUina  angolata. 

Cydas,  Una  genus  comprehends  some 
iMb  wtaidi  linmens  had  associated  with 
raiefls ;  bnt  which  Bnigidere  and  Lamarck 
hna  separated  from  than*  fromtheirwanl* 
iagte  fold  OB  Uie  anterior  side.  Thecha- 
nderaare:  A  aoborbicalar,  or  in  asBMdft 
depee,  transverse  sheD,  withoat  fold  on  the 
aalener  sUe;  tfae  ligunent  external  and 
halgpg ;  two  or  three  cardinal  teeth,  and 
eloqgBledy  fauaeHifonn,  inserted  kteral  teeUk 
Ihey  sre  freah  water  sheUs. 

Vans.  This  genus  of  linasNis  is  furmed 
hy  sbdb  which  are  regntar^  snhorbicnlar, 
hmhtB,  profvided  with  a  crescent  and  a 
eonlet;  three  cardinal  teeth  near  toge* 
ther,  and  sometimes  one  or  two  lateral  teeth. 
The  vahrcf  of  this  genus  are  generaMy 
ftttty  'gibbons  and  thick ;  constantly  equal^ 
and  nearly  of  n  triangular  form.  Lamarck 
difides  tins  genus  into  two.  1.  Venus,  a 
■horfaiealBr  or  traasveise  shell,  with  three 
appreiimated  cardinal  teeth,  the  lateral 
oaes  beiag  more  or  less  diverging.  €•  Me^ 
lelnz,  a  tranaveiBe  or  orbieidar  shell ;  with 
three  appronmated  cardinal  teetiv  and  one 
iMiatedtiaotb  under  the  creaceut  Thegenus 
CHpe,  nseatioaed  abovci  is  proposed  by 
Ewigulere  and  Lamarck  to  comprise  seve- 
lalof  the  Venns's  of  Linnaeus. 

Uagolina.  A  regularly  formed  long  bi- 
vahe;  the  hinge  formed  by  a  very  smaU 
tooth  between  two  oblique  dents:  the 
nivca  bearing  the  form  of  the  finger  nail. 
There  ia  bat  one  spedes  in  this  genus.  The 
hinge  bean  some  resemblanco  to  that  of 
Ca^iaoiy  bat  the  general  form  of  the  shell 
dtfSen  naach  from  that  of  Cardia. 

Donas.  A  reguhu-,  transverse,  ineqni- 
bteial  bivalve,  widi  threec  cardinal  teefh, 
lad  one  or  two  separated  lateral  teeth. 
Shels  of  this  genus  have  nmdi  of  the  trian- 
gahurform,  their  sides  very  unequal;  they 
are  solid,  tldck,  flattened  at  the  inferior, 
aad  rounded  at  the  opposite,  extremity. 
The  ttgameat,  widch,  iu  nio$t  shells  with 
jequsl  valves,  is  placed  above  the  summit, 
ii  in  these  sheOs  unequally  distribated  above 
and  below  it.  Above,  it  is  narrow  and 
dHHt ;  and  below,  it  is  thick,  nearly  round, 
and  fins  the  entity  of  the  corslet  exactly. 

Hactra.  A  bivalve  shell,  regular,  trans- 
verse, inequibiteral,  and  a  little  gaping,  the 
cardinal  tooth  liaving  a  pit  for  the  ligament ; 
latetal  teeth  compressed  and  itaserted,  or 
none. 
Lamarck  divide  this  genns  into  three. 


1.  Mactr%  a  tnmsverse,  inequilateral  shell 
a  little  gaping ;  the  cardinal  tooth  folded  in 
a  furrow,  articafaiting  with  tliat  of  Uie  op- 
posite valve,  and  accompanying  a  pit  for 
the  ligament;  two  lateral  and  inserted 
teeth,  such  is  Mactra  stultonim.  s.  Ln- 
traria,  a  transverse,  inequilateral  shell,  gap- 
iqg  at  the  extremities ;  two  cardinal  teeth^ 
oblique,  and  diveigiog^  accompanying  a 
lai^  pit  for  the  ligament ;  no  lateral  teeth ; 
such  is  Mactra  lutraria,  Linnaeus.  3.  Pa- 
phia,  a  snbtransverse,  inequilateral  shell, 
the  valves  close :  a  pit  for  the  ligament  on 
the  beak  between  or  near  to  the  teeth  of 
the  hinge,  as  in  Venus  divaricata.  Linnaeus. 

CrassatelhL  A  genus  formed  by  Lamarck  of 
shells  unknown  to  Linnaeus,  and  which  Bru- 
guiere  had  placed  in  the  genus  Mactra.  The 
generic  chararacters  are  an  inequilateral, 
subtranverse  sliell,  with  close  valves,  with  a 
sank  crescent  or  corslet ;  the  ligament  m- 
temal ;  the  pit  for  tl^e  ligament  phu:ed  un- 
der the  beaks,  above  the  teeth  of  the  hinge. 
There  are  two  fossil,  and  one  recent  species 
under  this  genus.  These  shells  are  remark- 
able for  the  thickness  of  the  valves,  and 
for  their  two  deep  nniscular  impressions. 

THgonia.  This  is  a  genus  formed  by 
Lamarck,  the  species  of  which  are  known 
only  in  a  fossil  state.  The  characters  of 
the  genus  are,  an  inequilateral  subtrigoual 
shell,  the  hinge  formed  by  two  hirge  flat 
diverging  teeth,  transverselygrooved.  These 
are  the  Cunet  of  Dacosta. 

HiateUa.  A  genas  formed  by  Daudin  on 
two  shells  from  TYanquebar,  which  appear 
to  be  faitenn^iate  between  the  genera 
Trigonia  aad  Tridacna;  the  characters  arb 
a  transverse,  irregular  bivalve  shell,  gaping 
in  its  siipetior  edge ;  its  hinge  a  tooth  in 
each  valve,  inserted  in  a  groove  ia  the  op- 
posite valve. 

CncoUaea.  A  gibbons,  subtranverse  ine< 
quifaiteral  shell,  with  detached  beaks :  the 
hmge  hi  a  straight  line,  having  a  range  of 
numerous  teeth,  transverse  inserted ;  and  at 
the  extremities  two  or  three  parallel  rib-liko 
teeth,  the  ligaments  external.  This  genus 
is  founded  by  Laasarck  on  a  recent  sb^ 
from  the  Indian  Sea,  and  on  a  fossil  shell 
from  Beauvais,  which  Bmguiere  had  placed 
among  tiie  Arks ;  from  which  these  shells 
differ  in  the  ribs  placed  at  the  extremities 
ofthehhngc. 

Area.  An  inequilateral  bivalve  shell;  the 
hinge  composed  of  numerous  teeth,  which 
lock  in  the  interstices  of  thos©  of  the  oppo- 
-stte  valve,  and  which  range  in  a  straight, 
angular,   or  carved  line.     The  ligament 
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Ckfeml.  This  ii^iiiis  of  Liiuifleiis  has 
been  sabdivided  by  Lamarck  into  three 
genera.  1.  Area,  with  the  teeth  of  the 
hin^  in  a  straight  line,  as  the  Area  noe. 
t.  Pectnncnlas,  with  the  hinge  in  a  carred 
Ihie ;  and  S.  Nncnlai  wfaidi  deserves  a  dis- 
tinct notice. 

NucoUu  Tbis  genns  has  been  formed  by 
Lamarck  firoro  Area  nadens,  Linn.  Dan- 
din  has  also  added  two  more  species.  The 
shells  of  this  genns  evidently  differ  from  the 
Arks,  in  having -their  inside  resplendent 
with  the  mother  of  pearl,  and  in  having  a 
large  tooth  at  the  hinge.  The  characters 
are^  an  ineqnilatera],  almost  triangular  or 
oblong  shell ;  the  hinge  in  a  broken  line,  be- 
set with  numerous  transverse  and  parallel 
tjeeth;  oneobUque  eai;dinal  tootli  out  of 
the  line ;  the  beaks  contiguous  and  turned 
forwards. 

Unio.  A  transverse  shell  with  three  nras- 
ctdar  impressions ;  an  irregular,  callous,  car- 
dinal tooth,  stretching  on  one  side,  under 
the  corselet,  and  articulating  with  one  of 
the  opposite  valve  In  this  genus,  formed 
by  Brugdere,  are  placed  the  Mya  margari- 
tifera  and  Pietorum  of  Linnsens. 

Anodonta.  A  regular  transverse  bivalve 
diell,  having  tliree  muscular  impressions : 
a  simple  hinge  without  any  tooth.  In  this 
genus  are  placed  Mytilns  cygneus,  anatinns, 
and  flnviatilis  of  linnaeus,  with  three  other 
species. 

Mytilus.  A  regular  transverse  shell  witii 
equal  valves,  shutting  dose,  a  hinge  with- 
out, or  with  one  or  two  teeth.  Lamarck 
divides  the  genus  Mytilus  into  four  genera. 
1.  Mytilus,  a  longitudinal  shell,  vrith  pointed 
terminating  beaks;  one  muscular  impres- 
sion, and  a  hinge  most  frequently  without 
teeth.  2-  Modiolus,  a  subtransverse  shell, 
the  posterior  extremity  very  short;  the 
beaks  sunk  upon  tbe  short  side  of  the  shell; 
one  muscular  impression ;  tlie  hinge  simple, 
without  teeth.  5.  Avicula.  4.  Anodonta. 

Pinna.  The  characters  of  this  genns  are, 
a  regular  bivalve  shell,  with  equal  valves, 
wedge-formed,  pouited  at  its  base,  gaping 
at  its  superior  edge ;  hinge  without  teeth, 
and  lateral  ligament  very  long. 

CNIVAI^YB  SHELLS. 

Patella.  A  conical  univalve  shell,  without 
a  spire.  Linnaeus  had  divided  these  shells 
into  five  sections ;  the  labiated,  the  denta- 
ted,  the  mncronated,  the  entire,  and  the 
peiibrated.  .  Lamarck  has  divided  this 
genus  into  five :  1 .  Ptitella,  a  shell  of  a 
•hidd  or  bonfMt  foim,  without  a  spire,  whole 


at  the  top,  and  simple  within,  f.  Crepfidiiia^ 
an  oval  shell,  with  an  incomplete  spire,  iiF 
clined  on  the  edge ;  the  cavity  sepanted 
into  two,  by  a  simple  diaphhigm.  3.  Ca- 
lyptra,  a  conical  shell,  whole  at  the  point ; 
vrith  a  spiral  diaphragm.  4.  Fissnrdla,  the 
shell  pierced  with  a  hole  at  the  point 
5.  Emarginnla,  a  conical  shell,  summit  in- 
clined, concave  beneath^  and  the  posterior 
edge  slit  or  grooved. 

Phmonpirites.  A  saborbicuhu-flattish  uni- 
valve, having  in  Its  inferior  fiice,  on  one 
side,  a  cord-like  border,  turning  back  in 
spiral  turns  on  the  disc  of  the  shdU  The 
genus  is  formed  by  Lamarck  on  a  fiMsil  sbeU 
fi>und  by  Faujas  among  the  fossils  of  Maes<i 
tricht;  but  the  figure  has  not  yet  been 
given. 

Testacella.  A  univalve  sbeD,  m  Ibrraof 
an  oblique  cone,  the  sonunit  being  rather 
spiral  and  the  opening  ovaL  Thisisthec^ 
vering  of  the  poisterior  part  of  a  long  gaste- 
rop^dia  from  the  isle  of  Tenerifie.  "niii  is^ 
'  therefore  an  animal  between  the  slog  tad 
the  snail. 

Oscana.  An  oval,  coriaceous,  almost 
transparent  univalve  shell  without  a  spirew 
The  shell  of  this  genus,  and  of  vrhich  one 
species  only  is  known,  which  is  found  ad- 
hering to  prawns,  is  in,  form  similar  to  the 
Patdlae,  and  the  animal  approaches  to  that 
of  the  Chiton. 

Carinaria.  A  univalve  shell,  very  thin ; 
its  form  a  cone,  flattened  on  its  sides ;  its 
summit  rdled,  spirally  and  very  small; 
jthe  back  covered  with  a  dentated  keel ; 
the  opening  entire,  oval,  oblong,  and  con- 
tracted tovrards  the  angle  of  the  kseL 
Linnaeus  had  placed  this  shdl,  which  is  ex- 
ceedingly delicate,  and  as  transparent  as 
glass,  among  the  Patellae,  by  the  name  of 
Patdia  cristata,  but  DargenvUle,  Martiai, 
and  Gmdin,  hav^  ranged  it  under  the  Aigo- 
naiits  by  the  name  of  Argonauta  ritrea. 
Brugulere  appears  to  have  been  disposed 
rather  to  have  replaced  it  among  the  Pa- 
tdlae ;  but  Lamarck  has  thought  it  right 
to  consider  it  as  a  spedes  of  a  distinct 
genus. 

Haliotis.  A  flattish,  ear-formed  shdl ;  the 
spire  much  sunk ;  the  opening  very  laige ; 
much  longer  than  wide/;  pierced  with  boles 
disposed  in  a  line.  No  change  is  proposed 
in  thisgenus  of  Linnaeus  by  the  Frendi  tes- 
taceologists. 

Sigaretus.  An  oval,  depressed^  nearly 
ear-formed  shell,  with  a  short  spiral  cdo- 
mella ;  the  opening  entire,  very  IsJgCj 
widened  near  the  top  of  the  right  liP)  ^ 
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bqger  than  wide.  This  skell  had  been 
^Ked  by  Umiaeiis  among  the  Helices, 
mler  the  name  of  Helix  baliotoidea ;  and 
hj  Midler  among  the  Bulhr,  nnder  the  name 
«f  BoDa  vehitina  ;  but  Lamarck  seems  very 
properly  to  have  disposed  df  it  nnder  a  dis- 
tiact  intennediate  genus  between  the  Ne- 
lilfs  and  the  ear-shells. 

Stomatia.  Is  a  genus  which  has  been 
iMved  by  Helblins  and  Lamarck  from  a 
fbtUt  which  had  been  placed  under  the  ge- 
ms Haiiotis,  but  which  wanted  the  boles^ 
wUch  exist  ui  the  shells  of  that  genus. 

Afgonanta.  A  rery  thin,  single  chambered 
tniralTe  shell ;  the  spire  concealed  in  the 
iitenal  part  of  the  shell. 

CoBcholepas.  An  oval  univalve,  convex 
ia  its  superior  part,  with  its  summit  ob- 
hqaeiy  inclined  upon  the  left  edge  ;  the  ca- 
lity  simple  ;  two  teeth  and  a  sinus  at  the 
bise  of  the  right  edge.  DargenVille  and 
tthers  had  placed  the  shell  of  this  genus 
long  the  Patellae ;  bnt  Brugi^ere  haying 
Men  teveral  with  tendmons  opercnla,  dii- 
poied  them  under  the  genus  Buccinum. 
iaamrck  has  however  thought  fit  to  consi- 
der it'  aa  forming  a  genus,  connecting  the 
fttete  irith  the  other  spire  valved  shells. 

Neiita.  A  aemiglobnlar  univalve,  flattish 
henealk,  not  umbiheated  at  the  spire;  the 
speaiiig  semicircnhu-  the  colnmella V  par- 
tititmy  nearly  transverse.  Lamarck  has 
wiiaed  in  this  geons  only  the  imperforated 
Neritea ;  the  others  he  transfers  to  the  next 
scans.  The  Nerites  have  not  only  no  um- 
htteas  but  no  tme  columella,  having  in  its 
plaee,  a  shnple  partition ;  which  is  flat, 
tUn,  and  longitudinal,  originatinff  in  the 
groove  of  the  first  spire,  and  generally 
tieatatied. 

Natica.  This  genus  of  Lamarck's  is  cha- 
ncterised  by  a  nearljr  globular  shell,  umbi- 
heated  at  the  left  lip  with  a  callosity  at  the 
•arinhcnt;  the  openhug  semicircular;  the 
cofamnella  obKqne,  and  not  dentated. 

Heicina.  This  genus  is  fotmded  by  La- 
■arck  on  a  shell  figured  by  Lister  (Pbte 
LXXL  fig.  59)  and  which  be  describes  as  a 
gMwIar  shell ;  the  openuig  entire,  semioval ; 
cohmeUa  with  a  callus^  compressed  infe- 
riorly;  an  operculum*  The  propriety  of 
tUs  adoption  cannot  be  judged  of,  nt>m 
merely  the  figmre  of  thn  shell  in  lister's 


Helix.  An  orbicular  or  elongated  uni- 
valve, vrith  an  obtuse  or  concave  spire;  the 
evening  entire,  forming  a  half  moon.  La- 
Bwck  divides  the  shells  vrhich  have  been 
hitherto  disposed   nnder  this  genus  into 


eight  genera.  1.  BuKmus,  an  oval  or  oMong 
sheD,  the  opening  whole,  longer  than  wide  - 
the  columelbi  smooth,  without  folds,  tmn^ 
cature  or  widening  at  the  base ;  as  in  Bnlima 
hsmastoma.  ,«.  Lymnaea,  an  oblong  wib- 
turriculated  shell,  longer  than  wide  ;  open- 
ing entire,'  the  inferior  part  of  the  right 
edge,  tumrog  up  and  passmg  into  tiie  open- 
iug,  and  forming  a  very  oblique  fold  on  the 
columelhi ;  as  in  HeKx  stagnalis.  5.  ^ela- 
nia,  a  turriculated  shell ;  the  opening  entire, 
oval  or  oblong,  widened  at  the  base  of  the 
columella  ;  Helix  amafiila  is  of  this  genus. 

4.  Ampullaria,  a  globular  bellied  shell,  urn* 
bilicated  at  its  base,  no  callosities  on  the 
left  lip ;  the  opening  entire,  longer  than 
wide.    Helix  ampullacea  forms  this  genns. 

5.  Planorbis.  A  discoid  shell,  the  spite 
flattened  or  sunk,  not  prominent,  the 
opening  entire,  longer  than  wide,  and  filled 
up  laterally  by  the  convex  projection  of  the 
last  turn  but  one.  The  type  of  this  genus  ia 
Helix  planorbis.  6.  Haliotidea.  7.  Ian* 
thina.  8.  Helix,  a  globular  shell,  with  a 
convex  or  conoidal  spire  ;  and  particularly 
with  the  openii^  diminished  by  the  projec- 
tion of  the  h»i  turn  but  one ;  but  as  this 
last  character  is  common  to  the  Planorbis 
also,  t^ese  two  genera  are  evidentiy  con- 
founded. The  separation  wliich  is  hereafter 
made  of  some  shells  which  originally  were 
in  the  genus  Helix,  in  agreement  wi^  the 
ideas  of  Bruguiere,  will  be,  therefore,  moi^e 
correct 

Volvaria,a  cylindrical  shell,  twisted  on 
itself,  without  a  projecting  fpirt ;  the  open- 
ing narrow,  as  long  as  the  shell ;  one  or  more  , 
folds  on  the  base  of  the  columella.  This 
genus  wa«  formed  by  Lamarck  from  a  sheU 
whidi  is  figured  and  described  by  Pennant, 
vol.  IV.  Plate  LXX»  fig.  85.  He  considers  it 
as  intermediate  between  Bulla  and  Bnlima. 
Bulla.   A  tumid  shell,  the  spire  not  pro- 

'  jecting ;  the  opening  as  long  as  the  shell ;  no 
mnbilicus.  Hiis  genus  of  Linnseus  has  been 
much  reduced  by  Bruguiere,  who  phiced 
several  species  under  Bnlima,  and  esta- 
blished his  genns  Ovnla.    Lamarck  has  still 

'^further  reduced  them,  by  forming  the  genera 
Tereb^um,  Pynda,  A|npuUa,and  Achatina. 
lanthina.  This  genns  is  formed  by  La- 
marck on  a  single  shell  described  by  Lister, 
Brown,  Forskal,  and  other  naturalists; 
which  derives  its  chums  of  distinction  from 
Helix,  not  so  much  from  the  character  of 
the  shell  as  from  that  of  the  animal,  vrhich 
differs  in  its  structure  materially  from  the 

\  animal  of  the  Helix,  since  it  is  furnished 
with  a  curious  apparatus,  being  an  inhabi* 
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tuit  of  the  tea,  for  swiinniiiig,  instead  of 
thali  for  crawling,  with  which  tiie  Helices 
are  provided.  It  is  nearly  globolar,  and  al- 
most diaphanous;  the  opening  is  nearly 
triangulary  with  an  angular  sinus  at  the  rignt 
edge. 

Turritella.  This  genus  was  fhrawd  by 
Lamarcky  for  the  reception  of  tiiose  sbelb 
which  Linnaeus  had  phiced  in  the  last  sec- 
tion of  his  genus  Turbo,  as  Towers;  and 
which  Dargenville  and  Fanmne  had  consi- 
dered as  screws.  The  chafticters  of  the 
genus  are,  a  tnrriculated  shell;  the  openinji 
round,  whole,  but  having  a  sinus  at  the 
right  edge. 

Cydostoma.  This  genus  was  formed  by 
Lamarck  for  the  reception  of  the  Wentle- 
trap,  and  other  shells  of  the  same  character. 
The  propriety  of  thus  forming  a  new  genus 
is  rendered  evident  by  the  doubts  wluch 
had  arisen  respecting  the  placing  of  it  in 
any  old  genus.  Limneus  having  considered 
it  a  Turbo ;  Rumphius,  a  Bncdnum ;  Dar- 
genville^ a  Screw;  and  Davila,  Goalteri, 
Ouettard,  and  Favanne,  merely  a  Tube, 
from  ib  not  possessing  a  columella,  which 
they  considered  as  essential  in  a  univalve 
shell.  The  shells  of  this  genus  difier  in 
their  forms ;  their  openings  are  nearly  round, 
and  their  sides  connected  circularly.  The 
shell  is  formed  of  seven  spires,  separated 
l^  a  void  space ;  with  ten  or  twelve  longi- 
tudiinal  ribs,  which  uniting,  form  a  rim 
round  the  lip.  These  ribs  externally  supply 
the  place  of  a  •columella. 

Bulimns.  A  globular,  oval,  or  turricu- 
lated  shell,  the  opening  of  which  is  entire, 
not  grooved  at  the  base,  and  always  longer 
than  wide.  This  genus  of  Bruguiere  com<' 
prises  some  of  the  shells  considered  by  Urn- 
o»us  as  Helices  and  Buihe ;  and  the  genera 
Auricula,  PyramideUa,  Mehmia,  Lymnxa, 
Agathma,  Maillot,  and  Bnlima,  of  Lamarck. 
The  essential  chai-acter  distingnishhig  (his 
genus  from  Helix  is  the  opening  being  lon- 
ger than  it  is  wide. 

Turbo.  A  conoidal  or  turriculated  shell; 
the  openmg  entire,  round,  vrithout  any 
tooth;  the  edges  disjoined  on  the  superior 
part.  Several  shells  vrhich  were  reckoned 
by  Linnaeus  of  this  genus  have  been  remov- 
ed from  it  by  firugulere»  and  pbced  under 
his  genus  Bolima,  and  others  have  been 
taken  from  it  by  Lamarck,  and  disposed 
wnder  the  genera  GVclostoma  and  Tur- 
riteiku 

Trocbus*  A  conical  univalve  shell;  the 
opening  almost  always  quadrangular,  flat^ 
tened  transversely;  the  cohimeUa  oUique. 


Lamarck  has  divided  this  genus  hito  foar! 
1.  Trochus.  2.  Solarium,  with  an  open,  um- 
bilicus, or  crenulated  opening  on  tiie  raside 
of  the  spffal  tnmiags,  as  in  theTrodasper- 
spectivus.  S.Monodenta.  The  openingronnd- 
ed,  and  Anuished  vrith  a  tooth  formed  by  the 
truncated  and  prqjecthig  base  of  the  cohnael- 
h^  as  in  Trochus  labio,  Linmeas.  4.  Pyrttu- 
della;  ttie  columella  prelecting,  peifonted 
at  its  base,  and  possessing  three  tiansvene 
folds,  as  in  Trochus  dohibratus,  Linneeas. 

Cerithiiun.  A  univalve  turricakited  shell, 
the  openmg  teminated  at  its  base  by  a 
short,  narrow  canal,  either  suddenly  tatniog 
backwards  or  truucated,  but  never  grooved 
out.  In  this  genus  of  Bmgalere  are  con- 
prehended  several  shells  from  thefenera 
Trochus,  S trombus,  and  Murex  of  Limtteas. 
The  shells  difier  from  tliose  of  Marex  by  difir 
turriculated  form ;  and  from  the  screws,  m 
not  having  the  groove  at  the  base  of  the 
canal. 

PyruhL  A  subpyriform  shell,  canaHca* 
kted  at  its  base ;  without  any  prcjeetkais, 
and  having  the  belly  part  nearer  to  its  sum- 
mit than  to  its  base;  the  spire  short;  the 
columelhi  smooth ;  the  right  edge  witloat  a 
groove.  Lamarck  foanding  the  distinction 
on  the  situation  of  the  bellied  part  of  the 
shell,  and  on  the  greater  Or  less  length  of 
the  sphre,  has  formed  two  new  genera;  oae 
with  those  shelb  possessing  this  charKter 
of  the  genus  Bulla,  and  the  other  of  the 
genus  Murex,  calling  the  former  P^ftala 
and  the  hitter  Fusus; 

Murex.  An  oval  or  elongated  univalve 
shell,  generally  foliated,  pteited,  spinous,  or 
tiibercuteted ;  the  openhig  always  prolonged 
mto  a  canal,  running  straight  or  tatniog 
directly  backwards,  and  always  entire.  In 
the  earlier  stages  of  thehr  growth  it  is  diffi- 
cnlt  to  separate  the  Murices  from  the 
Stfombi.  Lamarck  divides  this  genus  of 
Linnaeus  into  five  genera.  1.  Murex,  with 
'^tubercnhited  or  spinous  projections,  and 
channelled  at  the  base,  as  M.  tamooos. 
f.  Fusus ;  fusiform,  without  profectioos, 
widi  the  beUied  part  either  equally  distant 
fh>m  the  extremities  or  nearest  to  the  base ; 
spire  elongated;  columelU  smooth;  right 
edge  without  groove,  as  M.  colus.  S.  F^ 
ciolaria;  neariy  ftisiform;  no  projections; 
with  two  or  three  very  oblique  folds  on  the 
columella ;  and  channelled  at  the  base,>as  ia 
M.  tnlipa.  4.  Plenrotoma:  fusiform  or 
turriculated,without  projections,  and  baring 
a  groove,  or  sinus,  near  the  anmmit  of  the 
right  edge,  as  in  M.  babylonicos.  5»  Co- 
ritfaiom^already  described. 
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Ibflefiaria.  Lamarck  bas  formed  this 
feom  00  Strombos  fiuiis,  (limiaeiis)  and  on 
nmt  fiMnl  qiecies  foond  at  Coortagnon. 
Thit  cfaaracten  of  the  genoi  are:  a  fo^orm 
diell,  terminating  ini«riorly  by  a  canal  with 
a  pointed  beak;  the  right  edge  entire  or 
tetited  i  dilated  more  or  lett  in  a  wing, 
aeooffding  to  age,  and  having  a  linns  conti- 
gKm  tothedmal. 

Strombus.  A  bellied  miiyalre,  terminat- 
iag^atits  base,  by  a  canal,  accompanied 
with  a  distinct  amna ;  the  fight  lip.  dilating, 
•r  apreadmg  Itielf  ont,  witii  age,  in  a  simple 
•r  digitated  lobe.  lamarck  divides  the  genus 
tombos  of  linnsNis  into  three,  i .  Strom- 
bai;  tennmating  in  a  short  canal,  truncated 
or  grooved  out ;  the  right  ed^  dating,  with 
9g^  iatoa  simple  entire  wing  or  lobe;  with 
aiiBBS  distinct  from  the  groove  at  the  base, 
ai  in  S.  pogiliB.  2.  Pterocera ;  a  bellied 
Ml,  terminated  inf^orly  by  an  elongat- 
ed canal ;  the  right  edge  dilating,  with  age, 
ia  a  <igitated  wing^  and  having  a  smos  near 
ht  bsM^  as  in  S.  hmibos.  3.  Rostellaria^ 
Ihe  genos  last  described. 

Bnocianm.  An  oblong  or  oval  shell,  the 
speaiig  of  which  is  terminated  at  the  base 
^  an  oblicpie  groove,  vrithout  any  sensible 
csBsl,  or  external  border.  Brogtuere  has 
dbided  the  Bacdna  of  Linnsens  into  the 
geaeia  Bncdnom,  Terebre,  Cassidseay  and 
Parpva.  Under  the  gemis  Bncchram  are 
therefore  here  comprised  ^mid  shells,  with 
ftoai  three  to  ten  spiral  turns;  a  summit 
generally  flattiah;  a  suHkce.  rarely  even; 
the  predominating  odours  dull;  the  lip  ex- 
tended more  or  less  iu  a  bow,  and  rarely 

Casudflea.  A  tumid  shelly  the  opening 
loBger  than  wide^  terminated  at  its  base  by 
a  diort  canal,  recurved  tovrards  the  back 
of  the  sheU ;  the  colnmelk  plaited  in  the 
lower  part  This  genns  of  Bniguiere  is  in- 
tended to  comprise  the  hehnets  (casques)  of 
GoBheri,  Kleniy  and  others. 

Terebra.  A  tarriculated  univalve;  die 
opeaing  grooved  in  the  lower  part ;  the  base 
of  the  cohmiella  twisted  or  obUqne. 

Porpnra.  An  ovaS  shell,  generally  with 
ipines,  or  tubercolated ;  the  opening  termi- 
aathig  in  a  very  short  i»naf,  the  extremity 
of  the  canal  grooved  out,  the  base  of  the  co- 
hnena  finishing  in  a  pomt  The  shells  in- 
ehded  in  this  genus  by  Brugulere,  are  not 
those  species  which  have  been  hitherto 
cowidered,  as  Porparse,  by  Dargenville  and 
otfaeiSyand  which  belong  to  the  genos  Murex ; 
bat  those  speciea  which  appear  to  connect 
Ihe  genus  Bacdnnm  and  Murex.  The  open- 
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ing  of  these  shells  is  n^her  huge,  onl^ 
round,  upwards,  and  more  contracted  in 
the  inferior  part ;  the  right  Up  has  but  lit- * 
tie  thickness,  and  is  grooved  or  notched ; 
the  left  expands  with  a  wrinkled  ridge, 
which  terminates  in  the  groove. 

Yoluta.  A  cylindrical,  or  oval,  univalve 
shell,  grooved  out  at  the  base,  but  vnthout 
a  gutter;  the  opening  longer  than  wider 
and  the  coluiasella  plaited.  The  division  of 
this  genus  by  linmens  is  veiy  clear  and  use- 
ful ;  but  Lamarck  proposes  a  still  nicer  dis- 
tinction of  the  shells  of  this  genus,  by  di- 
viding them  into  eight  genera.  1<  Volnta^ 
an  oval  shell,  more  or  less  bellied,  summit 
obtuse  or  mammillated ;  the  base  grooved, ' 
but  without  a  gutter ;  the  columella  with 
several  plaits,  of  which  the  lowest  are 
largest  and  longest ;  as  in  Vohita  musica. 
i.  Oliva,  sub-cylindrical,  grooved  at  the 
base ;  the  turns  of  the  spire  separated  by  a 
channd  ^  the  columella  striated  obliquely, 
as  in  Yoluta  oliva.  3,  Ancilla,  oblong,  a 
short  spire,  base  of  the  opening  hardly 
grooved;  a  swelling,  or  obliqae ^roil,  at 
the  base  of  the  cohimella.  4.  Mitra,  fusi- 
form or  turrictthited,  spire  pointed  at  the 
sununit,  the  base  grooved  out,  witbont  a 
gutter;  the  columella  with  plaits,  the  low- 
est being  the  least,  as  m  Voluta  episcopafis. 
5.  Cohunbella,  marked  by  a  swelling  on 
the  internal  fiice  of  the  rig^t  edge ;  as  in  Vo- 
luta mercatoria.  6.  Marginella,  the  right 
edge  emargmated,  as  in  Voluta  vespertilio. 
7.  Cancellaria,  the  right  ed^e  grooved  In- 
temally,  and  the  base  of  the  opening  al- 
most entire,  as  in  Voluta  reticulata.  8.  Tor- 
bmella,  sub-tnrbmated,  canalicuhited  at  its 
base^with  transverse  plaits  on  tiie  columella. 

Ovida.  A  tumid  shell,  more  or  less  elon- 
gated at  the  extremities ;  the  edges  rolled 
inwards ;  the  opening  longitudinal,  not  den- 
tated  on  the  leift  side.  This  genns  is  form- 
ed by  Lamarck  from  shells,  which  had  been 
comprised  by  Linnaeus  in  his  genus  Bulla. 
The  shells  of  the  genus  Ovula  differ  from 
those  of  Cyprsea,  chiefly  by  the  absence  of 
teeth  from  the  left-side.  Bulla  voiva,  ovum,  • 
speha,  verrucosa,  and  gibboia,  of  Ltoociis, 
are  pfaiced  under  this  genus. 

Terebellum,  a  shell  nearly  cylindrical, 
pointed  at  the  summit ;  the  opening  longi< 
tndinal,  narrow  upwards,  and  hollowed  out 
at  its  base ;  the  columella  truncated.  This 
genus  is  formed  by  Lamarck,  of  the  Bulla 
terebehun  of  Linnneus,  which  he  has  jre^ 
moved  from  the  genus  Bulla,  and  has  placed 
in  this  genus,  as  hitermediate  between  thm 
OvulsB  anid  the  Olives, 
H 
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Cypr»a<  A  convei,  anivalf  e  shelly  tke 
edges  tuTDed  inwards,;  the  opening  long 
and  narrow,  and  tootlied  on  each  side. 
The  sheila  of  this  genus  are  so  distinctly 
characterized  as  to  have  escaped  that  con* 
fusion  which  has  taken  phice  in  many  other 
genera. 

Conus.  A  conicaV  convoliited  univalve  *, 
the  opening  of  the  length  of  tlie  shell,  linear, 
without  teethi  and  hollowed  out  at  the  top , 
the  columella  smooth.  Tlie  generic  cha- 
racters are  here  so  determinate^  as  not  to 
have  left  any  opportunity  for  changing  the 
acceptation  of  this  genus,  as  established  by 
Ltnnasnsj 

Verroicularia.  A  tubular  shell,  twisted 
in  an  irregular  spiin),  in  general  adhering  to 
some  body  ;  and  furnished  with  a^  operco- 
iated  opening.  The  shells  with  which  La- 
marck has  formed  this  genus,  were  blended 
by  Linnaeus  with  the  Serpnie;  but  the  ani- 
mals which  inhabit  these  shells  are  very  dif- 
ferent from  the  Terebrellae,  which  are  the 
only  inhabitants  of  the  true  Serpulae. 

Silicaria.  A  tubular  ^hell,  spirally  convo- 
iHted,  and  laterally  divided  through  it* 
wliole  length  by  a  narrow  fissure »  the 
month  roundish.  Linnaeus  Idmself  consi- 
di^rs  it  as  doubtful  whether  tlie  shell  which 
forms  this  genus  (SerpuU  anguina)  should  be 
placed  under  the  genns  Serpnla,  or  not; 
b^t  Brugraere,  Lamarck,  and  Daudin,  have 
thought  itnecessaiy  to  establish  for  it  this 
new  genus. 

PenieeMus.  A  long  tubular  conical  sbeU, 
the  superior  extremity  closed  by  a  disc, 
beset  witli  numerous  short  tubes,  and  sur- 
rounded by  a  projecting  coronet ;  the  infe* 
rior  extremity  having  been  fixed  to  some 
solid  body.  Liomfens  had  doubted  whether 
the  shell,  of  which  Brogniere  has  formed 
this  genus,  ought  not  to  be  placed  under 
the  genus  Teredo,  rattier  than  under  that 
•f  Serpula,  where,  however,  he  left  R. 

/Nautilus.  A  spuiil  and  nearly  disceidal 
shell,- the  test  tun>  of  which  envelopes  the 
rest,,  and  the  sides  of  which  are  smooth: 
numerous  chambers  formed  by  transverse 
smooth  septa,  perforated  by  a  tube.  T^iis 
genus  is  divided  by  Lamarck  into  three* 
1.  Nautilus,  2^  Spi^llU^  S.  Orthocera. 

.  OrbuUlcs.  A  spiral^  and  nearly  discoidal 
aliell,  the  last  spire  enveloping  the  rest  j  the 
pidea  ^articulated  by  winding  sutures ;  the 
transverse  septae  being  pierced  by  a  margi- 
nal tube.  The  sheila  which  Lamarck  has 
asiumed  for  this  genus  have  been  hitherto 
confounded  with  the  Ammonites:  they  are 
OfiJy  known  airfos^lg  and  as  casts.. 


Ammonites.  A  disooidal  spind  shell,  the 
tnms  contiguous  and  all  visible,  the  sidet 
articulated  by  foliated  sutures,  and  the 
transverse  sept»  terminating  in  winding 
processes,  and  pierced  by  a  marginal  tabe^ 
These,  like  the  shells  of  the  preceding  ge- 
pus  are  only  with  certainty  known  to  exisi 
as  fossils^ 

Planulites.  A  dl<H:otdal  spiral  shel^with 
contiguous  and  visible  turns,  with  «Boeth 
sides,  and  ^transverse  septae,  not  foliated^ 
Tliese  shells  are  supposed  to  bear  the  same 
relationship  to  the  Ammonites  aa  the  Nautili 
do  to  tlie  Ammonites;  but  the  difference 
between  them  and  the  Ammonites  is  so  lit- 
tle as  must  oiXea  be  with  difficulty  disco- 
verable. 

Camerma.  A  shell  with  a  single  valve, 
vrithout  any  external  spire,  the  internal 
part  divided  into  numerous  chambers  by. 
imperforated  septa.  This  geaos  was  formed 
by  Bruguicre  for  the  reception  of  the  food 
shells  long  known  as  Lapides  leatieBlares 
and  Numttoulites. 

Rotalites.  A  depressed  orbranfav,  discoi- 
dal chambered  sliell,  smooth  on  the  upper, 
radiated  on  the  under  side,  with  tubercular 
and  unequal  points  in  the  centre ;  the  edge 
carinated,  and  having  a  small  triconal  mar« 
ginal  opening.  The  fossil  shell  on  which 
tilts  genus  was  formed,  is  figured,  and  de- 
scribed by  Gnettard  in  his  Memoin  on 
Fossils. 

TurriliteS.  A  spind  tnrbinated  shelly  with 
contiguous  and  visible  turns,  the  sides  arti- 
culated by  winding  sutures;  transverse 
pierced  septa^  witli  foliated  terminatioos^ 
the  opening  round.  The  shells  belonging 
to  tliis  gemis  are  all  fossil,  and  even  tlie 
fragments  of  their  casts  are  very  rare.  The 
characters  of  the  shells  of  this  genus  are 
very  striking,  their  internal  structure  being 
similar  to  that  of  the  Ammonites,  whilst 
.  they  possess  a  turriculated  or  wreathed 
form. 

Baculitetf.  A  straight  cylmdrical  and  ra- 
ttier conical  shell;  tlie  sides  articulated  by 
winding  sutures  ^  the  transverse  septa  ter- 
minuting  in  feliaceons  forms^  Thi»  genus  is 
,fbunded  ou  a  fossil  shell  described  by  Fan- 
jas  St.  Fond  in  his  Natural  History  of  St^ 
Peter's  Mountaui  near  Maestricht,  and 
whicli  he  considers  at  a  straight  Ammo- 
Bite. 

Spirola^  A  shelt  partially  or  completely 
in  a  discoidal  spire;  the  tnms  separate,  and 
the  test  extending  into  a  straight  line;- 
transverse  smooth  septa,  pierced  by  a  tube  / 
the  opening  round.    This  genus  comprise*' 
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in  dit  litmtes,  a-ftMsil  sfaell,  bearing  a 
my  doee  resembance,  in  form,  to  the 
tcceot  sfaeHs  of  this  geno^,  but  reiy  far 
(iceeding  them  in  size. 

Beleinniteft,  a  many-chambered  straight^ 
\oa^  conical  pointed  shell,  full  at  its  snm- 
Mit,  and- possessing  a  lateral  deft  These 
ire  only  known  in  a  mineral  state; 

Sbsll,  In  chemistry.  Shells  of  marine 
amnls,  atld  of  all  eggs,  consist  chiefly  of 
carbantte  of  lime,  and  yield  a  very  pure 
fae,  fbr  which  they  are  used  on  tiie  sea* 
*«st  TTiey  afford,  likewise,  a  small  por- 
tion of  phosphate  of  lime.  There  are  two 
gnat  classes  of  marine  shells,  the  testaceous 
tod  cnistaceous.  The  ibrmer  are  by  much 
Ihe  most  nunerons,  and  mclude  all  the  mst- 
me  shell  anjmals  that  have  not  legs,  and 
te  power  of  transportmg  themselves  from 
piKe  to  phce.  The  erustaceons  shells  are 
Aoseofthe  lobster,  crab,  prawn.  See.  who 
any  their  shell  as  a  protection  from  exter- 
Ml  iDJory,  and  riot  as  H  place  of  residence. 
Vr.  Hatchet  hM  made  many  experiments 
«B  abells,  and  be  observes,  that  marine 
*A  for  the  most  part  are  either  of  a  por- 
ccflaneovs  aspect,  with  an  enamelled  sur- 
^and  fibrons  texture,  or  they  are  com- 
prised of  the  ttubstance  cidled  nacre,  or  mo- 
<iKr  of  pearl.  Tbe  first  kind  dissolved  in 
^o^  with  strong  effervescence,  and  their 
MhtiQiB  afforded  no  trace  of  the  phosphate 
^^im:  they  contained  only  carbonate  of 
^  and  the  animal  matter,  wliich  acts  as 
>  eement  to  this,  and  which  he  supposes  to 
iKaihiteen  in  varions  states  of  induration : 
tfoi  b  in  small  proportion ;  hence  shells  ex- 
PMed  to  heat  exhale  but  little  empyreuma- 
tic  arinal  odour ;  they  emit  no  smoke,  and 
*bea  dissolved  in  acids  no  vestige  of  it  can 
^fcovered.  Id  shells  of  the  other  de- 
^tion  approaching  to  nacre,  the  earthy 
<>>ti«r  is  carbonate  of  lime,  but  in  a  smaller 
V^f^nimi,  while  the  animal  matter  is  in 
^•■•"ienihle  quantity.  These  give  out 
tatokeaad  an  empyrenmatic  odour  when 
*>jP*ed  io  heat;  and  when  acted  upon  by 
"^  gtv^  out  less  carbonic  acid  gas,  and 
**•»«  a  large  qohntity  of  at  membranaceous 
•^••riaagmous  residuum.  This  substance 
7«»  comtitQtes  a  targe  part  of  the  shell,  as 
« that  of  the  oyster  or  muscle,  and  is  so 
■*«*  indurated  as  tor  b^  no  longer  gehti- 
*^;  and  in  all  shells  of  this  division  it 
fliwwa  to  be  deposited  in  tayent,  each  hav- 

J^«  corresponding' coat  of  carbonate  of 

one. 

Sheixs,   in  gunnery,  are  hollow   iron 
W»  to  throw  out  of  mortars  or  howitzers, 


SHE 

with  a  Aize-hole  of  about  an  faich  diamelei'; 
to  load  them  with  powder,  and  to  receive 
the  fuze :  the  bottoih,  or  part  opposite  tfa0 
fuze,  is  made  heavier  than  the  rest,  that  the 
fuze  may  fall  uppermost;  but  in  small  eJe- 
vations  this  is  not  always  the  casd,  nor  is  it 
necessary ;  for  let  it  fall  as  it  will,  the  fuze 
sets  fire  to  the  powder  within,  which  burets 
the  shell,  lind  causes  great  devastation. 
The  shells  had  much  better  be  made  of  an 
equal  thickness,  for  then  they  borst  into 
niore  pieces. 

Shells,  message,  are  nothing  more  than 
howitz  shells,  in  the  mside  of  which  a  letter, 
or  other  papers,  are  put.  The  fuze-hole  is 
stopped  up  with  wood  or  cork,  and  the  shells 
are  fired  out  of  ti  royal  or  iowitz,  either  in* 
to  ti  garrison  or  camp.  It  is  supposed  that 
the  penon  to  whom  the  letter  is  sent  knows 
the  time,  and  accordingly  appoints  a  guard 
to  look  out  for  its  arrival. 

«'  To  find  the  weight  of  a  SheM."  Rule. 
Double  the  difference  of  diameters  of  the 
shell  and  hollow  sphere,  and  seven  times 
the  result  gives  the  weight  in  poimds,  cut- 
ting off  the  two  right-hand  figures  of  whole 
numbers.  Ex.  Let  the  diameter  of  the 
shell  he  15  inches,  and  that  of  the  hollow 
sphere  9.5.  Then  the  cube  of  18  is  tl97, 
and  that  of  9.5  is  g57.a57 ;  the  difference  is 
1339.635^  its  double  is  «G79.«5,  «riiich  mul- 
tiplied  by  7,  gives  18754.625;  and  cutting 
off  two  ptaces  in  whole  nuifibers,  the  result 
is  187 lb,  or  1  cwi.  2  qrs.  nib.,  the  weight 
of  the  shell. 

Shell,  a  particular  part  of  a  sword, 
which  serves  to  a  shieM  to  the  hand  when 
it  gra^  (he  hUt  The  regntation  sword, 
vrhtch  is  directed  to  be  worn  i^  a  cross  belt, 
lias  its  shell  so  constru6ted  thai  one  side  can 
fall  down,  by  virfaich  ilieans  the  hilt  hangs 
more  conveniently. 

ShelI,  a  short  jacket  vrithout  arms, 
which  was  worn  by  light  dragoons,  and  m 
some  instances  by  the  infantry^  before  the 
Aew  regulations  took  ptace,  respecting  the 
clothing  of  the  Britidi  army.  At  the  com- 
mencement  of  the  present  vrar,  some  mi- 
litia colonels  derived  no  inconsiderable 
emolument  from  this  mode  of  dress. 

SHELVES,  in  naval  affaire,  a  general 
name  given  to  any  dangerons  shaUowa^ 
sand-banks,  or  rocks,  lying  immediately 
under  the  snr&ce  of  the  water. 

SHERARDIA,  in  botany,  so  named  in 
honour  of  WiUiam  S^bersU-d,  LL.D.  consul 
at  Smjrma,  a  gehus  of  tbe  Tetrandria  Mo- 
nogynia  class  and  order.  Natural  order  of' 
Slellats.  Rnbiaceae,  JTti^sien.  Essential  chtf' 
H  « 
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factor:  cofoUn  ooe-petined,  AimieMbtniy 
superior;  seeds  two,  three-toothed.  There 
are  three  species.  ^ 

SHERIFF.  As  keeper  of  the  Kiag^ 
peace,  the  shecifif  is  the  first  man  in  the 
county,  an^  ^aperior  in  rank  to  any  noble- 
man therein,  during  his  office.  He  may  ap* 
prehend  and  commit  to  prison  all  persons 
Who  break  the  peace,  or  attempt  to  break 
it,  and  may  bind  any  one  in  a  recogniiance 
to  keep  the  King's  peace.  He  may,  and 
is  bound  ex  tffidoy  to  pursue  and  take  all 
traitors,  nmrderers,  fdons,  and  other  mis- 
doeri,  and  commit  them  to  gaol  for  safe 
eostody.  He  is  also  to  defend  his  country 
against  any  of  the  King's  enemies,  when  they 
come  into  the  land ;  and  for  this  purpose, 
as  well  as  for  keepmg  the  peace  and  pmVu- 
hig  felons,  he  may  command  all  die  people 
of  his  county  to  attend  him,  which  is  called 
the  posM  comktatuBy  or  power  of  the  county ; 
which  summons  every  person  above  fifteen 
years  of  age,  and  under  the  degree  of  a 
peer,  is  bound  to  attend,  upon  warning,  on 
pain  of  fine  and  imprisonment^  Yet  he 
cannot  eztnSise  the  office  of  a  justice  af  the 
peace,  for  then  this  inconvenience  would 
arise,  ^  that  he  shoald  command  hlmielf  to 
execute  his  own  precepts. 

The  sheriff  has  a  jurisdiction  both  in  cri- 
mmal  and  civil  cases,  and  therefere  h^  has 
two  courts:  bis  town  court,  for  criminal 
causes,  which  is  the  Kmg's  court;  the 
other  is  his  county  coort,  for  civil  causes, 
and  this  is  the  court  of  the  sheriff  himself. 
When  the  new  sheriff  is  appointed  and 
sworn,  be  ought,  at  or  before  the  next 
county  court,  to  deliver  a  writ  of  discharge 
to  the  old  sheriff,  who  b  to  set  over  all  the 
prisoners  in  the  gaol,  severally  by  their 
names  (together  with  all  the  writs),  pre- 
cisely, by  view  and  indentnre  between  the 
two  shertfb ;  wherein  most  be  comprehended 
aH  the  actions  wliich  the  old  sheriff  has 
against  every  prisoner,  tiioagh  the  execu- 
tions are  of  record ;  and  till  the  deliveiy  of 
the  prisoners  to  the  new  sheriff,  they  re- 
raain  in  the  custody  of  the  old  sheiiff,  not- 
withstanding the  letters  patent  of  appoint- 
ment, the  writ  of  discharge,  and  the  writ 
of  delivery.  Neither  is  the  new  shertiO' 
obliged  to  receive  the  prisoners,  but  at  the 
gaol ;  but  the  office  of  the  old  sheriff  ceases 
when  the  writ  of  discharge  is  brought  to 
him.  • 

By  3  George  I.  c.  15,  it  shall  not  be  kw- 
ffil  for  any  person  to  buy,  sell,  let,  or  take 
to  form  the^office  of  nndersherifi^or  deputy 
sheriff,  or  seal  keeper,  county  derk^  shire 
deiki  gaoler,  bailiff,  or  any  other  office  per. 


taining  t«  the  office  of  high  ikte&t  vrUf 
contract  for  any  of  the  said  offices,  on  for* 
feitnre  of  500i. ;  one  moiety  to  his  Majesty, 
the  other  to  such  as  shall  sne  in  any  court 
at  Westmhister,.  within  two  years  after  the 
offence. 

Provided  that  nothmg  in  this  act  dnU 
prevent  any  high  sheriff 'from  constitvliiig 
an  nnder  sheriff,  or  deputy  sheriff,  as  by  law 
he  may ;  nor  to  hinder  the  under  sheriff  ia 
any  case  of  the  high  sheriff's  death,  when 
he  acts  as  lugh  sheriff,  ftma  consdtotmg  a 
deputy;  nor  to  hmder  such  sherifl^  or  under 
s)ieriff,ft^ih  receiving  theUiwfel  perquisites 
of  his  office,  or  for  takingsecurity  for  the  due 
answering  the  same;  nor  to  hinder  such  iheriff 
or  under  sheriff,  deputy  sheriff,  seal  keeper, 
&c.  from  aocountUHS  to  the  hi^  sheriff  for 
aU  such  hiwfol  fees  as  shall  be  by  than 
taken,  nor  for  giving  security  so  to  do,  or 
to  hmder  the  hi|^  sheriff  from  aOowingi 
salary  to  his  under  sheriff,  &c  or  other  offi* 
cers.  And  if  any  sheriff  shall  die  before  the 
expiration  of  his  year,  or  before  he  be  n- 
perseded,  the  under  sheriff  shall  nevertfae* 
less  continue  in  his  office,  and  execute  the 
same  in  the  name  of  the  deceased,  till  «i- 
other  sheriff  be  appomted  and  sworo ;  and 
the  under  sheriff  shall  be  answerable  for 
the  execntion  of  the  office  daring  soch  hi" 
terval,  as  the  high  sheriff  woold  have  been; 
and  the  security  given  by  the  under  Sheriff 
and  his  pledges  sludl  stand  a  security  to  the 
Kmg,  and  all  perMus  whatsoever,  for  the 
performmg  His  office  during  such  interiaL 

There  is  no  particular  qnalificatioB  in 
lands  te<imred  for  the  office  of  sheriff,  bat 
a  sheriff  cannot  be  elected  to  serve  in  par- 
liament  for  the^county  of  which  he  is  ihe- 
riff. The  under  sheriff  performs  nearly  sH 
^e  dutiei  of  the  sheriff.  He  is  not  to  hold 
Ins  office  above  one  year,  nnder  tl^  P^n^fy 
of  2001.  Add  no  under  sheriff  or  bailiff 
shall  practice  as  an  attorney ;  but  fids  ii  se 
openly  evaded,  that  no  person  is  i^psinted 
uiider  sheriff  except  an  attorney. 

SHIELD,  an  ancient  weapon  of  defoneer 
In  the  form  of  a  hght  buckler,  home  » 
the  arm  to  turn  off  lances,  darts,  &c. 

Shield,  in  heraldry,  the  escntcheon  er 
field  on  which  the  bearings  of  coats  af  arms 
are  placed. 

SHILLING,  an  English  sQver  oain,eqiil 
to  12  pence,  or  the  20th  part  of  al>oaad 
sterliAg.  Thb  was  a  Saxon  cob,  being  the 
48t)i  part  of  their  pound  weight  ItivahM 
at  first  was  5  pence;  but  it  was  reduced  Is 
4  pence  about  a  ceotnry  before  the  em- 
quest.  After  the  conquest,  the  Fyencbso- 
lidus  of  \t  pence,  which  was  in  use  amsag 
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tfK  KoisaM,  HM  caned  by  the  EogUdi 
flUMofiUiliiig;  and  the  Saxon  •hiUiiig  of 
4peooe  took  %  Noman  name,  and  wai 
ciHedlhe  groat,  or  great  coi%  because  it 
«ai  the  lugert  Engliih  coin  then  known  h» 
Ea^and.  From  thai  tine  the  abiUiog  un- 
derwent many  alteration^  In  the  time  of 
Edward  L  the  pound  troy  was  the^ame  as 
4kt  fcmad  sterlbig  of  silTcr,  consisting  of  80 
sUKngs ;  so  that  the  >shiUing  weighed  the 
iOth  part  of  a  pound,  or  more  than  half  an 
aaaee  troy.  But  some  are  of  opinion  there 
were  no  eoins  of  this  denomination  till 
Heaiy  VIL,  in  the  year  4504,  first  coined 
nlrer  pieces  of  It  pence  Taloe,  which  we 
call  duttngs.  Since  the  reign  of  Eliabeth 
a  duHing  weighs  the  6fd  part  of  a. pound 
Iroj,  or  3  dwt$.  fOjf  grk,  the  ponnd  weight 
of  iflrer  making  68  shillings.  And  hence 
the  omMe  ,oi  silrer  is  worth  5s.  2d.  or  5^ 


SHINOIJSS,  m  bnihiing,  smaD  pieces  of 
wood,  or  quartered  oaken  boards,  aawn  to 
a  certain  scantling,  or,  as  is  more  usual, 
deft  to  about  an  mch  thick  at  one  end,  and 
jaade  like  we<lges  four  or  Ave  inches  broad, 
and  eig^t  or  nine  inches  long.  Shingles  are 
abo  aaed  instead  of  tiles  or  slates,  especmlly 
6r  charches  and  steeples.  Howe?er,  this 
cofeiing  is  dear ;  yet  where  Ules  are  very 
sofce,  and  a  light  covering  is  required,  it 
ii  prelmble  to  thatdi ;  and  where  they  ace 
■ade  of  good  oak,  cleft,  and  not  sawed, 
and  well  seasoned  in-water  and  the  «un, 
they  naake  a  sure,  bght,  and  durable  cover- 
'  iag.  The  building  is  first  to  be  covered  all 
oterwith  boards,  and  the  shingles  nailed 


SHIP  MldiMf^»  The  man  of  science  and 
the  practical  shipwright  have  long  lamented, 
thatio  tiie  theory  pf  the  art  of  ship>bui1ding 
there  stfe  so  few  fixed  and  positive  prind- 
plea  established  by  demonstration,  or  con- 
iraMd  by  practice ;  t|uis  the  artist  bemg 
kft  to  the  exercise  of  his  own  opinioo  in 
geaend,  resists  theoretical  propositions, 
however  spedonsly  found,  ao  hard  has  it 
ever  been  fimnd  to  nvercome  Inbitual  pre- 


Tbe  great  neglect  of  the  theory  of  ship- 
haJMIi^  b  moch  Id  be  deplored  in  a  coun- 
tiy  Ukn  this,  whete  the  practical  part  is  so 
weBondemtood  and  executed.  Mathema- 
ticsy  engjmetiing,  and  civil  or  house  archi- 
tect, are  sdonces  nourished  and  taught  in 
oar  nnivernties  and  other  schools,  and 
however  superior  scholars  may  arrive  in 
^Miae  arts,  imd  eelebralcdfiNr  their  abilities, 
Aov  them  shipping  draughts,  or  talk  to  them 
rfthe  acience  of  ihip-buihting,  and  theyap- 


pear  as  much  at  a  loss  as  though  they  bad 
never  heard  of  such  an  art;  neveptbeless,  it 
may  be  but  justice  to  add,  that  some  men  of 
difl^rent  professions  have  felt  themselves 
interested  in  its  progress  to  perfection,  and 
lately  we  have  seen  the  endeavours  of  men 
conversant  m  the  practical  parts  of  ship- 
building, publishing  their  ideas,  and  this  in 
hopes  that  gentlemen  of  more  scientific 
abiliti^4niy  be  mdnced  to  add  to  their  la- 
bours, and  make  the  theory  of  ship-building 
much  more  familiar  m  this  country,  as^few, 
very  £ew,  professional  shipwrights  have  hi- 
'therto  had  it  in  their  power  to  employ  their 
talents  to  improve  this  science  by  theory. 

Ships  are  bodies,  which  when  to  be  put  in 
motimi,  have  water  for  tiietr  resistmg  force, 
and  a  contrary  element,  as  aur  or  wind,  for 
their  impelling  force,  therefore  tlie  theorist 
and  practical  ship-builder  should  ever  keep 
particularly  in  view  to  improve  himself  in 
the  knowledgeof  floating  bodies,  and  endea- 
vou*  to  gain  a  compiete  knowledge  of  the 
resistance  of  fluids,  add  to  this  aerostatios 
and  matiiematics  in  general.  Thus  taught, 
the  man  of  practice  would,  though  cau- 
tiously, add  the  speculation  of  the  theorist, 
as  there  is  a  great  deal  to  be  risked,  and 
much  to  be  suffsred ;  but  could  the  ideas  of 
the  theorist  and  the  man  of  practice  be  as« 
simihted  and  well  weighed  together,  much 
benefit  to  the  art  of  ship;building  might  be 
acquired,  and  their  most  useful  ideas  be  re- 
duced to  the  test  of  experiment. 

When  experience  fkvours  tlieory,  then  we 
arrive  at  the  desired  point;  but  the  dif^ 
ficuHy  and  expense  of  accurately  jnaking  a 
sufficient  number  of  experiments,  is  a  great 
hindrance  to  its  assumption,  i^d  has  greatly 
hindered  that  desired  knowledge  in  this 
brandi  of  sdence.  Notwitlistauding  these 
obstacles,  many  opportunities  ofi*er  of  iu« 
trodudng  well  digested  theory,  though  cau- 
tiously and  by  degrees,  into  the  many  va« 
rious  ships  and  vessels  building  in  this  king- 
dom, and  thus  we  would  hope,  by'  the 
united  efforts  of  the  theorist,  ship-builder, 
and  mariner,  who  should  earefhily  notice 
and  report  every  observation  in  his  power 
of  the  vessel  acting  in  her  various  situations, '  - 
thus  the  different  residts  being  accurately 
stated,  desirable  data  may  be  reasonably 
established. 

It  is  wen  known  timt  bodies  of  any  nfagr 
nitude  could  not  be  built  or  put  together 
without  designs  or  drawings  on  convenient 
scales,  particularly  that  complex  machine  a 
ship,  therefore  an  aoourate  delmeation  of 
the  whole  vessel,  with  respect  to  its  various 
lengths^  heighths,  breadths,  and  depths,  is 
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cardiiUy  represeoted  by  a  drawing,  called 
the  sheer  draught,  the  construction  of 
which,  with  its  several  lines,  &c.  we  shall  eu: 
deavour  as  familiarly  as  possible  to  describe 
to  oar  readers. 

The  principal  dimensions,  as  they  are  ge- 
nerally termed,  most  be  first  decided  upon, 
and  they  are  the  following,  viz. 

The  length  at  tlie  gun-deck  in  ships  of 
war,  or  distance  between  the  extreme  per- 
pendiculars in  merchant  ships. 

The  extreme  breadth,  whidi  is  the  thick- 
ness of  the  bottom  plank  on  each  side, 
added  to  the  moulded  bread^,  or  broadest 
part  of  the  ship  in  midships. 

Length  of  the  keel  for  tonnage,  which  re- 
sults from  the  extreme  breadth  and  a  length 
hereafter  given. 

Depth  in  hold,  which  must  be  always 
regulated  by  tiie  properties  required  of  the 
Vessel. 

Burthen  in  tons,  resulting  from  the  ex- 
treme breadth  and  length  of  the  keel  for 


tonnage,  being  multiplied  into  eadi  other 
by  a  rule  iftiven  hereafter. 

Now  these  are  called  the  principal  ($- 
mensions,  which  we  will  endeavour  to 
de^ribe,  with  theur  concomitant  circam- 
stauces,  in  their  above  order :  and,  first,  the 
length  on  the  gun-deck ;  this  in  ships  of  wn- 
must  ever  contain  sufi&dent  distance  be- 
tween the  perpendieulars  for  all  the  porta, 
and  room  between  each  port  for  working 
the  guns,  and  what  may  be  required  at  the 
extremities,  such  as  the  manger,  at  the  fore- 
part, and  abaft  room  for  the  after-port,  to 
come  clear  of  the  wing  transom  knee,  &c. 
It  will  also  appear  evident  that  tbe  distance 
between  each  port  in  the  clear  must  con- 
tain space  sufficient  for  two  ftame  timbers 
and  the  filling  timbers  between,  and  the 
room  or  •penmgs  between  the  tunbera. 
Thus  we  find,  by  established  practice  the 
distance  between,  and  size  of  the  ports,  ui 
,  the  following  class  of  ships  in  the  navy,  are  at 
foUow: 


On  the  maiu  deck,  viz ». 

Foreside  of  the  foremost  port 
-  abaft  the  foremost  perpendi- 
cular...........'....  

Aft-side  of  the  after  port  afi>re 

.  the  after  perpendicular...... 

Ports ,..^ ..dfitp 

fore  and  an 

In  distance  from  port  to  pprt  *... 

In  number  on  each  side  ..!...'..... 

Thus  we  may  find  the  most  ap- 
proved length  on  the  gim- 
deck ; 
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Ft,    In. 
7     0 

16    6 
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3  5 
7  6 
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17    6 

13    0 
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3  4 
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188     8180    0146    0137     0  UO    0 


36 


Ft.    In. 

10  6 

4  9 

2  6 

3  0 
7  0 
13 


Sloop. 
18 


Ft.  In. 
6    9 

12  0 
t  t 
%  5 
6  11 
10 


Foreside  of  the  foremost  port 
abaft  the  foremost  perpendi- 
cular  

Aft'Side  of  the  after  port  afore 
tiie  after  perpendicular 

Ports deep 

fore  and  aft 

In  distance  from  port  to  port*... 

In  number  on  each  side 

Thus  we  may  find  the  most  ap- 
proved length  between  the  per- 
pendiculars of  merchant  ships 


Tonnage  of  Merdiant  Ships. 


1«67 


Ft.  In. 
22  6 

14  6 
2  2 
2  5 
8  3 
13 


1000  818   544   441   329 


Ft,  In. 
22  0 


13 
2 

2  5 
8  3 
12 


165  6159  0 


Ft.  In. 

22  0 

13  4 

2  2 

2  5 

8  3 
12 


146  0 


Ft.  In.  Ft.  In. 
14  6  31  0 


12  6 
2  0 
2  4 
7  6 
11 


124  9 


Foreside 
well. 
2  0 
2  4 
6  0 
10 


Ft.    In. 

6  6 

8     4 

1  10 

2  3 

7  6 
10 


120    9 


103    4 


*  SoflMtimes  an  additional  timber  is  addled  between  the  ports  at  the  gang-waj^  to 
make  it  the  more  convenient  for  the  steps,  dec. 


Digitized  by 


Google 


SHIP  BUILDING. 


Tbe  next  dimenuon  is  the  extreme 
Weadtb,  and  without  repeating  tbe  propor- 
tioiu  wfaieh  varioas  authors  have  mentioned, 
all  alike  errooeow  as  to  fixed  datas,  we  will 


^ve  the  extreme  breadtlis  of  the  above 
ships,  which  upon  trial  have  been  fonnd  ti^ 
answer  their  intended  purposes  by  tliat 
construction. 


V 

Breadth,  moalded 

GUQS. 

Sloop. 
18 

110 

98 

74 

50 

36 

Fl.   In. 

hi    0 
St  10 

Ft.  In. 
49     0 
•49  10 

Ft.  In 
48  0 
48     8 

Ft.   In 

39  10 

40  6 

Ft.   In. 

37  6 

38  2 

Ft.   In. 
«9     0 
29     6 

Breadth,  extreme 

Breadth,  moulded •• 

Tonnage  of  Merchant  Ships. 

K57 

1000 

818 

644 

441 

3^9 

Ft.   In. 
«7     0 
1^7     6 

Ft.  Jo. 

41     t' 

Ft.  In. 

37  4 

38  0 

Ft.  In. 
3.5  4 
36     0 

Ft.  In. 

31  4 

32  0 

Ft.   In 
^8     6 
«9     D 

Breadth,  extreme 

The  length  of  the  keel  for  tonnage,  as 
was  before  observed,  is  produced  from  die 
fonner  dimension,  and  a  length  given  by  a 
role,  although  long  established,  is  very  de- 
fective, and  the  tonnage  or  burthen  of  the 
veael,  as  it  is  sometimes  called*  is  said  to 
be  produced  therefrom.  It  may  be  there- 
foie  readily  seen  that  those  two  dimco-^ions 
ooly  cannot  possibly  give  any  true  burthen, 
for  those  two  dimensions  may  be  alike  in 
two  vessels  of  the  greatest  difference  in 
their  construction  imaginable,  for  one  vessel 
Day^e  so  eomtructed  from  the  same  di- 
mensions as  to  be  very  sharp  under  her 
load  draught  of  water  with  a  very  quick 
rising,  to  possess  the  reqqisite  qualities  for 
£ist  lailiog,  as  the  sloop  of  war,  while  aii< 
other  vessel  keeping  the  dimensions,  the 
lame  may  be  constructed  as  fbll  under 
water  as  the  roost  burthensome  merchant 
ships.  Sometimes  the  production  of  this 
role  is  called  builders  tonnage,  as  a  contra- 
distinction to  the  true  tonnage,  and  by  this 
mult  builder!!  are  paid  a  certahi  price  per 
ton  for  building  any  yessel, 

THE  BULE  FOR  CASTING  THI  TOIVNAGE. 

In  tiie  royal  navy,  is  to  take  the  lengthon 
a  straight  line  along  the  lower  side  of  the 
rabbit  of  tiie  keel  from  a  perpendicuhu*  or 
•qaare  from  the  back  of  the  main  stern 
post,  at  tbe  height  of  tbe  wing  transom,  to  a 
perpendiciilar  or  square  at  the  Height  of  the 


upper  deck  (and  middle  deck  of  three- 
decked  ships)  from  the  fore-part  of  the 
stern.  The  only  difference  in  merchant 
ships  is  to  take  this  lengtli  as  before  from 
the  back  of  tiie  main  post  at  the  heigiit  of 
the  vnog- transom,  to  the  same  height  for- 
ward to  the  fore  side  of  the  stem  ;  then 
from  the  length  between  tliose  perpendicu- 
lars subtract  three-fifths  of  the  extreme' 
breadth  for  the  rake  forward,  and  two 
inches  and  a  half  for  every  foot  the  wing- 
transom  is  high  above  the  louver  part  of  the 
rabbit  of  the  keel  for  the  rake  abaft.  Tlie 
remainder  is  the  length  of  the  keel  for 
tonnage. 

Altliongh  this  is  the  dimension  sought, 
yet  to  show  the  fkllacy  of  acquiring  tliis 
tonnage  the  whole  of  thejmle  shall  be  here 
subjoined. 

Then  multiply  the  length  of  the  keel  for 
tonnage  by  the  extreme  breadth,  and  the 
product  by  half  that  breadth,  and  divide  the 
whole  by  94 ;  the  quotient  will  be  the 
tonnage. 

This  extreme  breadth  to  be  taken  from 
the  outside  to  the  outside  plank  or  thick- 
stuff,  in  the  broadest  part  of  the  ship,  either 
above,  on,  or  below  the  virales,  deducting 
from  the  said  thickstuff  or  plank  all  that  it 
exceeds  the  thickness  of  the  plank  of  the 
bottom,  wliich  shall  be  accounted  the  ex- 
treme breadth ;  so  that  tlie  n^oulding 
breadth,. or  breadth  of  the  frame,  will  then 
1^  less  than  the  extreme  breadth  so  founds 
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TUe  tiiickni^  of  the  bottom  plank,  see  the 
foregoing  dhneDsiom. 

By  this  rule,  the  following  lengths  of  the 
keel  for  tonnage  of  the  same  class  of  ships, 
are  found/ of 


Gnns.  Ft.    In. 

110.... ,...158  10 

98 166    6 

74 148     ^ 

50 119    9 

S6 lis    S 

18.. 90    8 


Tons.             Ft.  In. 

1257/...,...154  0 

1000. 131  -0 

818. 118  8 

$44 100  0 

441 98  8 

S29.. 83  0 


Guns. 
110.. 

T4., 


Also  their  burthen  in  tons : 

Tons.           Qons. 
S358  50 

foer        36 

...- 1873     18 


Tons. 
.1044 
..  877 
..  419 


Tons. 

East  India  ships It57 

Ditto , 1000 

Ditto., „ 818 

West  India  ships 544 

Ditto 441 

Ditto.... 3t9 

Hence,  it  is  obvious,  had  the  length  and 
breadth  oif  the  ships  in  the  royal  nayy,  ai^d 
those  in  the  merchant'serrice,  being^  the 
same,  the  tonnage  would  also  have  been 
the  same,  although  the  cons^uction  under 
water  is  so  very  different  ^  therefore  no  de^ 
pendance  can  be  placed  <»n  those  rules  for 
the  continuation  of  the  real  burthen  of  ves- 
sels. And,  as  to  builder's  tonnage,  it  is 
equally  as  fidlacious,  because  depth  is  not 
taken  at  all  mto  consideration,  and  it  is  easy 
to  imagme,  that  two  vessels  may,  by  this 
rule,  be  the  same  tonnage,  and  one  some 
feet  deeper  than  the  other ;  consequently, 
>hat  r^ults  to  the  builder;  is  to  regulate 


his  price  accordingly.  Hence,  there  rep 
mains  scarcely  one  nndeviating  method  m 
the  construction  of  ships.  We  will  allow, 
it  is  not  to  be  expected  to  obtiin  any  rate, 
in  this  particular,  that  would  be  quite  ex- 
act; because  the  true  burthen,  or  tomnge, 
a  ship  should  carry,  not  only  depends  upon 
the  cubical  dimensions  of  the  sh^'s  bottom^ 
but  her  own  gravity  with  respect  to  the 
.whole  of  the  hull;  and,  in  short,  on  the 
weight  of  every  article  which  makes  a  part 
of  the  ship.  Therefore,  the  nearest  rale 
that  approximates  to  the  burthen  difieient 
built  vessels  are  found,  by  experience,  to 
cany,  should  be  adopted ;  as  the  ftUacy  of 
the  role  in  present  use  discovers  no  one 
thing  whatever,  as  may  be  easily  seen  by 
any  person,  though  a  novice  in  the  art  of 
ship-building. 

Lastly,  the  depth  in  hold,  which,  in  naval 
ships,  must  be  always  governed  by  the  height 
which  the  guns  are  intended  to  be  above 
the  water,  and  load-water  line.  As  the 
depth  is  taken  from  the  upper  side  of  the 
limberfStrake  to  tiie  upper  side  of  the  k>wer 
deck  beam  in  midships.  In  mercbaot-vei- 
sels,  the  depth  m  hold  is  regulated  for  the 
diflferent  cargoes  tiiat  each  may  be  designed 
to  carry ;  and  here,  again,  as  there  can  be  no 
certaui  rule  observed,  we  vrill  give  the 
depth  in  hold  of  tiie  sanie  acknowledged 
superior  vessels. 

Ovns. 
110... 


FL    In.        Tons. 


74;. 
50.. 
36... 
18... 


.21 
..19 
..17 
..IS 
..  8 


1200... 
1000... 

800... 

544... 

440... 

33a.. 


Ft  In. 

17  0 

.....14  9 

14  9 

....14  9 

....It  S 

.....12  0 


To  these  dimenuons  we  shall  add  iiiM 
load-draught  of  water  of  tiie  same  ships. 


Gans.     Ft.  I, 

Abaft  J  ^^^ 


C23  0 
l24  0 


Afore} 
Abaft  S 


Tons. 
1257 


$23 
l23 


Ouns. 


Tons. 
1000^ 


Ft.  I. 

22  0 

23  0 


21  0 
21  0 


Guns.     Ft.  I. 
Tons. 


Gnns.  R.  I. 
18  0 
18  9 


50 


Tons. 
544 


\\i 


Guns.     Ft.  I. 
^    l200 


Tons. 
440 


516 
1 16 


Gobs.  Ft.  I. 
J  13  0 
U4  6 


18 


Tons. 
330 


514  3 
)14  3 


Thus,  faavfaig  gained  a  few  of  the  first 
leading  principles,  we  win  proceed  to  show 
their  utility  in  constructing  what  is  called 
the  sheer^dranght ;  and  the  necessity  of  di* 
Tiding  the  sheer^dranght  into  three  distUict 
phms  vrill  be  evident  by  mspection. 

First.  The  sheer-plan,  called,  in  general 
architecture,  the  pUm  of  elevation.  This  is 
%  section  of  the  abipi  made  by  a  vertical  or 


perpendicular  plane,  passing  through  the 
middle  line  of  the  keel,  stem,  and  stem- 
post,  throughout  the  vriiole  length  of  the 
ship. 

Secondly.  The  half-breadth  plaii,  caOed 
by  architects  the  ground-plan.  Thja  phm 
consists  of  an  horiiontal  view  of  the  half' 
breadtiis  of  the  wat4r4ines,  ribbands,  main 
and  top*breadtfas,half  breadth  of  tiie  riaasi 
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ltto,liy  longitiidiiaa  conie^  by  which  the 
•evml  braulths  are  Kmited,  and  as  they 
iPMdd  appear  to  the  eye,  pUiced  directiy 
«ver,  and  looking  down  on,  the  aforesaid 
lections,  whether  cutting  the  solid  (sup.- 
ptnig  a  ship  a  solid  body)  either  by  hoii- 
ssntal,  diagonal,  or  sheer  planes. 

lUnlly.  The  body-plsm,  or  plan  ef  pro- 
jection, are  the  transverse  sections  of  the 
ship,  at  the  joint  of  eyery  frame-timber, 
ibviring  the  half  breadth  of  each  frame-tnpr 
her,  as  it  stands  peipendicidarly  to  the  twQ 
|»iaeF  plans :  hence,  the  frames  contained 
between  0,  or  the  midship,  that  being  the 
broadest  frame,  and  the  sten^  are  repre- 
sented on  the  ri^t-band  side,  and  the 
fiames  at  aft  0  on  the  left  hand  of  the  mid- 
«e  line  in  the  body  plan,  are  re^ectively 
caHed  tbe  fere  and  after  body. 

It  may  be  aecessaiy  to  add,  that  in  all 
these  plans  onfy  one  half  of  the  ship  is  re- 
presented, as  each  side  mnst  be  supposed 
10  be«xactfy  alike,  and  that  they  mnst  be 
vety  accurately  drawn  to  the  dimensions 
gifCB,  which  have  all  been  examined  by 
jKoper  ealcolations,  submitted  to  the  most 
piecase  acmtiny,  and  tiie  results  have  ac* 
tsally  stood  the  best  test,  that  is,  experi- 
■ent ;  the  said   ship  having  been  really 
buflt,  asd  found  to  answer  eveiy  expecta- 
tion.   Now,  in  die  clearest  manner  pos- 
sible, we  will  endeavour  to  point  out  the 
utility  of  these  plans,  in  the  construction  of 
the  various  curves  that  form  the  body  of  a 
ship,  in  their  different  points  of  view,  whe- 
ther transverse  or  longitudinally,  as  on  the 
several  plans  they  will  present  themselves 
■  fery  different  directions^  for,  although 
te  l^mzontal  water-lines  are  represented 
by  curves  in  the  half-breadth  plan,  they  are 
s^aight  lines  in  sheer  and  body  plan,  and 
p9  fikewise  the  appearance  of  the  timbers ; 
for,  although  they  present  themselves  as 
vertical  curves  in  the  body  plan,  they  ap- 
pear as  atiaight  lines  in  the  sheer  and  half- 
breadtb  plan ;  these  premises*  being  vrell 
mderstoody  we  may  proceed  to  the  con^ 
stractioa  of  these  several  plans ;  and  first, 
in  the 

Sheer  plan,  draw  the  stem-keel,^  stern- 
post,  &C.  thus:  draw  a  straight  Ime  that 
rinll  represent  the  upper  edge  of  the  rab- 
bit of  the  keel,  more  than  the  main  half 
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nientioned  ships;  and  as  only  one  can  be 
selected  to  form  the  sheer  draught,  the  74 
gun-ship  is  made  choice  of,  as  behog,  of  all  , 
.vessels,  the  most  handsome,  and  arrived  to 
the  greatest  perfection  ui  the  construction; 
therefore  set  aft  180  foet  from  the  foremost 
perpendicular;  and  square  up  another,  caU- 
UDg  it  the  after  perpendicular,  wbich  gives 
the  length  of  the  gun-deck,  or  first  prin- 
cipal dimension.  Then  square  up  another 
perpendicular,  69.0  feet  abaft  the  foremost 
one,  which  is  the  midship  perpendicular 
jnarked  ^  thus,  amTcalled  dead  flatt.  Much 
has  been  said  concerning  .the  situation  of 
this  transverse  section,  it  being  the  broad- 
est part  of  the  ship,  and  containmg  the 
greatest  area  of  suHace ;  its  judicious  dis- 
posal will  certainly  focilitate  the  velocity  of 
the  vessel.  AU  have  agreed,  and  exp^ 
riencehas  cofifinned  it,  that  its  position 
should  always  be  before  the  middle  of  the 
vessel's  length,  or  its  centre  of  gravity. 
The  French  say,  about  ^  the  length  of  the 
vessel  firom  aft,  and  nearly  there,  may  be* 
its  best  position,  as  vessels,  in  general,  have 
been  found  mudi  better  constructed  sinc^ 
the  midship  has  been  fixed  nearer  thi 
stem. 

Set  up  from  the  upper  edge  of  tfaeleet, 
or  rabbit,  the  height  of  the  under  side  of 
tiie  gundeck,  at  the  middle  Hue,  or  middle 
of  the  ship,  which  is  24  foet  5  mcbes  at  the 
foremost  perpendicular,  22  feet  at  0,  and 
25  foet  4  mches  up  Ihe  after  perpendicufanr ; 
having  these  three  hei^its,  the  hang,  or 
sheer  of  the  dedc  may  be  obtamed,  all  fore 
and  aft,  by  a  drawing-bow,  the  kth  of 
which  is  pressed  by  its  screws,  until  it  in- 
tersects the  said  heists  set  np,  as  this  it 
supposed  to  produce  the  arch  of  a  drde 
equal  to  the  sheer  of  the  deck ;  the  upper 
aide  of  the  deck  is  then  shown,  by  a  line 
drawn  4  inches  above,  and  parallel  to 
its  under  side.  Then,  when  the  under- 
side of  the  gun-deck  intersects  the  foremost 
perpendicular,  set  forwiud  4  inches  for  the 
rabbit  of  the  stem,  and  7  indies  afore  the 
rabbit,  for  the  fore-side  of  the  stem,  and  7 
inches  abaft  the  aft-side  of  the  rabbit,  for 
the  aft^side  of  the  stem,  the  whole  making 
18  inches,  the  moulding  of  the  stem ;  then 
with  a  radhis  equal  to  24  feet,  half  the 
moulded  breadth,  sweep  an  arch  which  vrill 


breadth  of  the  vessel,  above  the  lower  edge 
of  the  paper,  then  to  your  right-hand  square 
vp  the  foiemost  perpendicular,  allowing 
room  to  represent  the  head.  Now,  as  the 
limits  of  our  design  will  not  admit  of  our 
^oBttniiing  the  dimensions  of  all  the  before* 


form  the  aft-side  of  the  st^m  below  the 
gun-deck,  intersecting  the  line  drawn  for 
the  upper  edge  of  the  rabbit  of  the  i  keel ; 
then  lengthen  the  radius  to  the  fore-side  of 
die  stem^  an(|  sweep  a  circle  parallel  to  tiie 
aft«ide ;  then  sweep  in  the  aft-side  of  the 
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tMAt,  by  the  radius  S4  feet,  keeping  the 
centre  the  same  height  above  the  upper 
edge  of  the  rabbit  on 'the  keel,  as  there  the 
aft-side  of  the  rabbit  on  the  stem  at  the  gnn- 
deck,  and  the  rabbit  of  the  keel,  intersect 
^ch  other,  by  carrying  the  centre  7  inches 
before  the  first ;  then  describe  the  aft- side 
of  the  rabbit,  and  by  opening  the  radios  4 
inches  more,  the  fore-side  of  the  rabbit  will 
be  parallel  to  the  aft-side,  and  the  stein  and 
rabbit  shown  below  the  lower-deck,  except 

^  the  boxing,  or  keel,  which  will  be  deter- 
Qiined  on  hereafter ;  then  set  up  from  the 
upper  edge  of  the  rabbit  of  the  keel,  on  the 
foremost  perpendicular,  36  feet,  the  height 
of  the  upper  part  of  the  stem,  and  draw  a 
horizontal  line  upon  this  Hue  before  the  per- 
pendicular;  set  off  15  inches,  which  is  what 
the  stem  rakes  forward  at  the  head,  thence 
draw  a  straight  hue,  or  one  a  little  curving, 
to  break  in  fkir  with  the  back  of  the  fore- 
most  sweep,  at  gun-decks,  and  the  fore-side 
of  the  stem  is  complete;  then  draw  ano* 
ther,  18  inches  from,  and  parallel  to,  the 
fore-side,  and  tlie  aft-side  will  be  drawn  ; . 
then  by  the  same  curve  the  rabbit  may  be 
copUnued  up  on  the  fore-side,  to  the  head 
of  the  stem,  as  the  aft-side  of  the  rabbit 
may  not  be  drawn  higher  than  the  under- 
side of  the  wall. 

Proceed  to  draw  in  the  stem-post  tha^ : 
before  the  after  perpendicufau*,  on  the  up- 
per edge  of  the  keel,  set  7  inches ;  then  set 
up  the  after  perpendicuHur  i7  feet  from  the 
upper  edge  of  the  keel,  and  draw  a  hori- 
contal  line,  which  is  tlie  upper  side  of  the 

.  wing  transom  on  that  line  abaft  the  per- 
pendiadar,  set  off  9S  inches ;  then  a  straight 
line,  drawn  through  those  two  spots,  will 
represent  the  aft  side  of  the  stern-post; 
then  from  the  aft-side  of  the  stern-post,  set 
forward  on  the  upper  side  of  the  keel  t  feet 
1  inch,  and  at  the  upper  side  of  the  wing 
transom  13  inches ;  a  straight  line  drawn 
through  these  two  spots  will  be  the  aft-side 
of  the  rabbit,  and  another  line,  4  inches  pa- 
rallel before  if,  will  be  the  fore-side  of 
the  rabbit,  which  will  intersect  the  per- 
pendicular at  the  gundeck.  The  stern- 
post  thus  fiM"  described,  would  be  sufficient 
•t  present;  but,  to  complete  it,  set  up  2 
feet  8  inches  above  the  upper-side  of  the 
wing  transom,  and  continue  upwards  the 
aft-side  ;  then,  on  a  line  parallel  to  the  un- 
der-side of  the  deck,  at  that  height  set  for- 
wiird  ^0  inches,  and  from  the  aft-side  3  feet 
upon  the  upper-side  of  the  keel ;  a  line 
drawn  tlirough  those  spots  aud  the  stern-post, 
will  be  represented  from  the  head  down- 


wards. Draw  another  line  before  the  fore- 
side  of  the  post,  on  the  keel,  16  inches,  and 
at  the  under-side  of  the  deck  transom  IS 
inches,  and  the  fore-side  of  the^nner  poet 
will  be  likewise  represented.  Thus  we 
have  the  extremities  of  the  shq>  below  the 
main-breadtli. 

The  height  of  breadth-lines  are  next  to 
be  drawn  on  the  sheer  plan,  and  there  they 
determine  tlie  height  of  the  broadest  part 
of  the  ship,  at  each  transverse  section  or 
timber  ;  that  nearest  the  keel,  is  called  the 
lower  heiglit  of  breadth,  and  the  one  above, 
the  upper  height  of  breadth.  The  lower 
height  of  breadth  in  the  midships  generally 
is  placed  midway  between  the  ports  and 
the  load- water  line  in  naval  ships,  and  ra- 
ther above  the  load-water  line  in  merchant- 
ships;  its  quick  rise  fbrward  and  aft  ii 
highly  requisite  for  preserving  a  greater 
breadth  above  the  load-water  line^  to  assist 
and  relieve  the  ship  in  her  pitching  and 
rolling  motions  in  a  heavy  sea,  lifting  her 
forward,  and  making  her  Hvely,  as  the  sea- 
men call  it.  In  order  to  set  np  die  height 
of  breadth-lines,  it  is  necessary  that  tlie  sta- 
tions of  several  of  the  timbers  should  be  set 
off  between  the  perpendicular  at  0,  and 
the  stem  forward,  and  stern-post  abaft: 
here  the  timber  and  room,  or  room  and 
space,  must  be  determined,  which  is  the 
distance  between  the  moulding  edges,  or 
joints  of  every  two  timbers,  and  an  mterval 
of  two  or  more  inches  between  them ;  for 
here  it  may  be  observed,  that  in  moulding 
the  timbers,  either  before  or  abaft  this  joint 
or  station,  the  moulds  are  nuule  to  the  same 
line,  as  they  are  supposed  to  adjoin  each 
other ;  but  this  method  could  not  be  triie, 
supposing  the  timbers  to  be  separated  some 
distance  apart ;  and  it  must  be  here  also 
further  observed,  it  being  of  the  utmost 
consequence  to  the  strength  of  the  ship, 
that  all  tlie  frame-timbers  should  be/pre- 
served  whole,  and  not  cut  or  wounded  by 
the  ports,  at  the  timbers  appointed  to  make 
the  sides  of  ports  should  run  up  to  the  top 
of  the  side,  aud*  are  to  be  united  or  framed 
togethejr  into  bends,  before  they  are  gotten 
up  into  their  places  in  the  ship :  thus,  those 
intended  to  make  the  sides  of  ports,  are 
called  frame-timbers ;  anc(  those  cut  off 
under  the  ports,  or  between  the  frames, 
are  called  filling  timbers,  the  third  ftittocks 
of  which,  to  increase  tlie  strength,  should 
run  up  to  the  under-sides  of  the  ports,  if 
possible. 

The  room  and  space  of  this  ship  is  «  fe«t 
9  inches,  consequently  the  distance  oCeferf 
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!  jobt  IS  5  feet  6  inches ;  and  it  is  at 
Ach  of  tjicse  stations  that  perpendiculars 
from  the  keel  are  drawn  in  the  slieer  plan : 
tibe  timbers  before  0  are  alphabetically 
■uoed  A,  B,  C,  6cc. ;  and  those  abaft  0, 
or  dead  flat,  numerally,  1,  2,  3,  Uc.  llie 
timbers  adfoining  0,  which  have  no  rising, 
arc  distingoished  thus  (A)  (B),  or  (1)  (3), 
and  are  likewise  called  flats. 

In  tfauship  0  is  a  single  timber,  although 
it  has  been  before  Observed  this  single  tim- 
ber tt  s4Mnetimes  placed  near  the  steps,  or 
pngway.  Observe,  this  single  timber  is  in* 
trodoced  to  change  the  bodies,  as  that  be- 
fore it  is  called  the  fore-body,  so  that  abaft  it 
is  called  the  after-body :  but  this  is  not  all, 
the  floors  in  tlie  fore-body  are  placed  on 
the  fore-side  of  the  joint,  consequently  their 
moulding  edge  is  on  their  aft-side,  and  the 
floors  in  the  after-body  are  placed  on  the 
aftaide  the  joint,  and  their  moulding  edge  is 
on  thfsirforeside;  therefore  in  both  bodies 
they  become  und^  bevellings :  hence  the 
necessity  of  this  shogle  timber  to  effect  this 
change,  or  two  flpors  would  come  together 
at  the  tnm  of  the  body,  and  the  joint  at 
^leir  heads  not  strengthened  by  this  inter- 
mediate shift  of  timber. 

Now,  as  we  do  not  mean  to  square  np 
perpen^cnlars  at  the  joint  of  every  frame 
timber,  wc  shall  make  use  of  as  many  as  will 
suit  our  purpose  in  delhieating  the  sheer 
plan.  Therefore  set  before  the  perpendico- 
Jar  0  19  feet  3  inches,  and  tiien  square  up 
from  the  upper  edge  of  the  keel  a  perpen- 
dicular^ and  under  it  mark  F,  as  that  is  the 
station  for  frame  F;  then  before  F  square 
np  perpendiculars  at  It  feet  distant,  marking 
■nder  that  next  F,  R,  the  next  O,  and  tlie 
foremost  one  S.  Then  abaft  the  perpendi- 
calar  0  set  off  24  feet  9  inches,  and  then 
square  up  a  perpendicular,  and  mark  under 
it  6y  as  that  will  be  the  station  for  frame  6  ; 
then  abaft  this  perpendicular  set  off  16  feet 
6  inches  Avt  times,  and  square  np  perpen- 
diculars at  each  station,  marking  that  next 
abaft  6, 12,  the  others  in  successioh  18,  24, 
30,  and  the  after  one  36*  These  perpendi- 
culars, or  stations,  are  always  referred  to  by 
those  names  hereafter. 

Above  the  upper  edge  of  the  rabbit  of  the 
keel  set  up  upon  the  foremost  perpendicu- 
lar 29  feet,  the  height  of  breadth  at  the  stem, 
as  both  heif^ts  of  breadths  are  terminated 
sUone  place  quite  forward  and  aft;  next 
aetnpatS  24 feet  2  inches;  at  0,22  feet 
6  inches;  at  K,  21  feet  10  inches;  at  F,  21 
^et  3  inches;  at  0,  21  feet  3  inches;  at 
6,  21  feet  3^ inches;  at  12;  21  feet 4 inches; 


at  18,  21  feet  6  inches ;  at  24,  22  feet  4 
inches;  at  30,  23  feet  9  inches;  at  36,  26 
feet  5  inches ;  and  the  after  perpendicular, 
27  feet  10  inches.  Then  an  elliptical  curve 
drawn  through  those  heiglits  will  show  the 
lower  height  of  breadth  all  fore  and  aft. 

The  rising  line  is  the  next  curve  to  be 
drawn  in  ^e  sheer  phm,  which  in  a  ship  of 
this  construction  gives  the  heights  of  the 
centres  of  the  floor  sweeps,  by  the  which 
curves  the  shape  of  the  timbers  at  and  near 
the  floor  heads  are  formed  in  the  body  plan ; 
thus,  set  up,  as  before,  at  K  21  feet  4  ni- 
ches ;  at  F,  14  feet  7  inches;  at  0,  U  feet 
6  inches;  at  6,  12  feet;  at  lt2,  14  feet;  at 
18, 17  feet  6  inches;  and  at  24,  24  f^t  11 
inches. 

Then  an  eUiptical  cui^e  drawn  through 
those  heights  will  determine  the  centre 
heights  of  the  floor  sweeps,  and  although 
these  lines  may  be  termed  imaginary  Inies, 
and  not  wanted  in  finishing  the  fabric,  the 
necessity  of  dravnng  these  Unes,  with  tfadr 
connected  half  breadths,  Sec,  will  appear, 
vfhen  we  insist  upon  the  nicety  required  in 
.the  fomuition  of  every  line  used  in  ship- 
building; and  by  thus  representing  them, 
the  draftsman,  or  constructor,  avails  himself 
of  an  opportunity  of  observmg  that  the  said 
lines  make  fair  curves.  We  said  above,  that  ^ 
the  rising  line  in  a  ship  of  this  construction 
gave  tlie  heights  of  the  centres  for  forming 
the  floor-sweeps ;  but  in  full-bnilt  ships,  or 
merdiant  ships  in  general,  this  rising  line 
gives  the  rising  or  lifting  of  the  floors  to- 
wards their  heads,  above  which  one  radius 
is  given  for  limiting  their  curves,  and  from 
this  very  line  the  vrhole  construction  or 
form  of  the  body  at  tliis  place  is  given. 
Now,  in  the  formation  of  this  line,  no  upde> 
viating  role^is  given;  therefore,  to  construct 
it,  a  general  knowledge  of  the  formation  of 
various  bodies  of  different  vessels  is  abso- 
lutely necessary.  But  what  follows  may  be 
unvariably  observed,  that  is  the  lifting  of 
this  line  on  the  sheer  plan,  and  narrowing 
it  on  the  half-breadth  plan,  will  procure  ve- 
locity and  less  capacity ;  while  lowering-  it 
on  the  sh^er  plan,  and  continuing  its  mid- 
ship part  parallel  witli  the  keel,  and  aug- 
menting its  breadth  on  the  half  breadth,  and 
continuing  it  in  midships  parallel  with  thf 
middle  Une,  will  produce  a  full,  or  burthen- 
some  vessel ;  but  then  a  vessel  on  this  con- 
struction will  not  sail ;  hence  the  judgment 
required  in  constructing  this  part  of  the  ship 
can  only  be  acquired  by  practice. 

Now  the  main  half-breadth,  and  the  half^ 
breadth  of  the  rising  of  this  thip,  may  h^ 
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^nnm  In  the  half-bnadth  ptam :  tfins,  dimw 
A  stnight  line,  panilel  to,  and  as  mnrii  be- 
low tliB  upper  side  of  the  keel,  in  the  sheer 
'  jplau,  as  will  admit  of  the  d^th  of  the  keels 
a  scale  of  feet  and  inches,  by  which  the 
whole  is  to  be  drawn,  and  rather  more  than 
the  main-half-breadth  at  0,  and  this  line 
will'  represent  the  middle  line  of  tlie  hatf> 
breadth  plan,  and  is  so  cailad :  then  square 
down  upon  this  line  the  seveial  perpendica- 
lars  from  the  sheer  plan,  and  it  will  also 
there  represent  the  sereral  timbers  as  sec- 
tions crossing  the  timbers  in  the  sheer  plan 
at  right  angles. 

Then  lor  the  main  half-breadth  set  up 
from'  the  middle  Hoe,  for  S,  20  feet  4  in- 
4Bhes ;  a^  O,  2S  feet;  at  K,  2S  feet  10  in- 
ches; at  F,  23  feet  11  inches;  at  0,  24 
feet;  at  6,  2S  feet  11)  uicbes;  at  If,  23  feet 
11  inches;  at  18,  23 feet  8  mches;  at  24, 
22  feet  9  inches;  at  30,  20  feet  10  inches ; 
and  at  36, 17  feet  9  inches.  Draw  a  cnnre 
through  these  sereral  half-breadths,  and  the 
main  half-breadth  line  will  be  d^cribed, 
except  the  fore  and  after  parts.  Perinit  ns 
here  to  observe,  the  best  method  for  draw- 
ing this,  and  all  other  lines  partakuig  of  the 
nature  of  curves,  is  by  elliptieal  moulds;  or 
what  is  better,  when  they  are  of  any  length, 
is  by  a  thui  pliable  batten,  confined  down 
to  ^e  several  spots,  or  dimensions,  by 
square  pieces  of  lead,  aboot.three  or  four 
ounces  in  weight;  because  by  this  last  me- 
thod the  flraughtsmanhas  nn  opportunity  of 
observmg  the  fehrness,  or  correctness,  of  the 
line  before  he  draws  it.  Our  readers  will 
excuse  this  particular  description,  because 
it  need  not  be  repeated,  as  all  Bnes  hereafter 
are  supposed  to  be  drawn  in  the  same  man- 
ner. 

Now,  to  end'  the  main  half-breadth  for- 
ward proceed  as  fellow :  when  the  height  of 
breadth  cuts  the  fere  part  of  the  ^rabbit  on 
the  stem,  square  it  down  to  the  middle  line 
of  the  haU^breadth  plan,  by;taking  its  near- 
est distance  from  the  adjoining  perpendicu- 
iar,and  settmg  off  that  distance  in  the  same 
manner  from  the  same  perpendicular  on 
the  middle  line  m  the  half-breadth  plan,  and 
there  square  up  a  line ;  then  set  up  on  it  10 
inches,  the  hatf-eiding,  pt  thickness,  of  the 
stem  at  that  place;  from  the  middle  line 
then,  with  compasses  opened  to  4  inches, 
the  thickness  of  the  plank  of  the  bottom, 
svreep  aft  from  the  half  tliickness  of  tiie 
stem  an  Vch;  then  with  a  radios  equal  26 
feet  6  inches  vrill  finish  the  fore-part  of  the 
main  half-breadth  line;  from  the  following 
centre  draw  a  Une  at  4  feet  4. inches  below 


and  parallel  totiie  middle  line  of  the  hiif* 
breadth  plan  under  timber  O,  and  fipom 
timber  O  set  fiirward  20  mches,  and  square 
it  down  to  the  Une  last  drawn,  wad  its  iDte^ 
section  vrill  be  the  centfe  required ;  thea, 
wnth  radius  26  feet  6  inches,  sweep  the  seg- 
mtnt  of  a  circle  from  timber  S  till  it  will  in- 
tersect the  back  of  the  arch  at  tfaetbieknesi 
of  the  bottom  plank;  thus  the  main  hal^ 
breadth  Une  is  co^ipleted,  except  the  after 
end,  which  must  be  finished  heroifler. 

Next  set  off  the  half-breadth  of  the  nsing 
which  limits  the  distance  of  the  centres  ef 
the  floor  sweeps  fitmi  the  middle  line  on 
flieir  respectiva  heights  in  the  body  phiv 
Set  up  from  the  middle  line  of  the  hal^ 
breadth  plan,  at  timber  K,  2  feet  9  inches; 
at  F,  7  feet  2  mches ;  at  0, 8  feet  6  niches; 
at  6,  8  feet  5  inches;  at  12, 7  feet^6  mdies; 
at  18,  5  feet  3|  inches;  and  at  24, 8  hicfaes; 
then  dravnng  a  curve  through  those  q»ot8, 
the  half-breadth  of  the  rising  vriU  be  seen. 

Wt  may  now  proceed  to  drawmg  tift 
vertical  curve  appearance  those  several 
timbers  vriU  fenn  below  the  lower  height 
of  breadth  line  in  the  body  plan.  jContinae 
aft  the  upper  edge  of  the  rabbit  of  the  keel 
line,  and  on  ttsquareup  a  line  about  40  feet 
abaft  the  after  perpendicular,iuid  caU  this  the 
middle  Ime ;  then  at  24  feet  dntance,  which 
is  flie  maui  half-breadth  at  midships  on  each 
side  te  middle  Kne,  square  up  a  side  fine; 
then,  withm  the  boundaries  of  0,  on  the 
right  hand,  wyll  be  delineated  the  seven! 
timbers  which  compose  the  fore-body ;  and 
within  0,  on  the  left,  those  of  the  afte^ 
body. 

Now  transfer  the  seyeral  heights  of  the 
lower  height  of  breadth  line  from  the  sheer 
plan  at  and  before  0,  and  set  them  np  the 
side  hue  m  tiie  fere-body  plan,  drawing  ho- 
riioutal  lines  across  at  those  heights  to  tibe 
middle  line;  then  take  the  several  mahi 
half-breadths  from  0,  and  forward  from  ths 
middle  line  of  the  half^breadth  phm,  and  set 
them  off  from  the  middle  line  on  their  cor- 
responding heights  of  breadth  last  drawn  in 
the  fore-body  plan,  and  the  utmost  lunitf, 
or  mahi  breadth,  of  each  timber  wttl  be 
shovrn. 

Now  draw  another  curve  in  the  half 
.breadth  plan  vdiich  shall  be  the  radius  or 
length,  whereby  portions  of  circles  are 
swept  to  form  the  shape  of  the  body  some 
distance  below  the  main  breadth.  Set  np 
from  the  middle  Imeat  0in  the  half  breadth 
planl8feet9faiches;atF,18feet;atK,ir 
feet  ;at  0, 15  feet  8  mdies;  atS,  18  feet  11 
inches ;  at  6, 18  feet  9  inches;  at  12, 18  feet 
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7  inchet ;  at  18, 17  feet  3  iDcbes ;  at  24, 15 
(bet  3  inchet ;  at  SO,  13  feet  3  inches ;  and  at 
36, 7  feet.  Draw  a  &ir  cqrve  through  these 
ipoti,  and  the  tength  of  all  t^e  sweeps  may 
be  obteioed,  then  transfer  the  length  at  0 
aad  the  timbers  before  it,  and  set^them  off 
with  the  half  breadth  of  their  respective 
timbers  oo  their  correspondmg  height  of 
breadth  Imes  in  the  fore-body  pUm,  sweep- 
ing arch  aboat  9  feet  below  each  heigtit. 

In  the  same  manner  transfer  the  blights 
for  the  centres  of  the  floor^weeps,  from 
the  sheer  to  the  body-plan,  and  on  those 
heii^ta,  from  the  middle  line,  set  off  the  cor^ 
responding  rising  half  breadths,  their  inter- 
sections being  the  centres  frc»n  which  each 
floor  may  be  swept  by  the  following  radii, 
without  its  rising  ludf  breadth,  the  radios  at 
0  is  11  feet,  and  what  this  is  above  the 
upper-edge  of  the  keel  is  called  the  dead 
rising.  The  radius  at  F  is  13  feet  7  mches; 
at  K,  fO  feet,  3  inches.  Then  with  a  curved 
Boiild,8ometimes  called  a  reconciling  sweep, 
(as  in  tome  bodies  it  might  be  a  portion  of 
a  circle),  placed  so  as  to  cut  the  back  of 
the  lower  aqd  floor-sweeps,  the  timbeiw^ 
win  be  r^resented  almost  to  the  keel,  and 
,  so  nny  the  other  thubers  as  fer  as  K ;  then 
to  complete  them  to  the  keel,  set  off  the 
half  siding  of  the  keel,  which  is  9  inches,  on 
each  side  the  middle  line  in  the  body  plan, 
below  flie  line  fer  its  upper  edge,  and  draw 
a  iioe  on  each  side  parallel  to  the  middle 
ine;  then  with  compasses,  opened  to  4  inches, 
make  two  arcs,  on  each  side,  from  the  upper 
■de  of  the  keel,  to  cross  each  other  towards 
tbemidifie  line;  draw  a  straight  irom  the 
upper,  and  anotlier  from  the  lower,  side 
dT  the  rabbit,  to  intersect  the  arcs  at  equal 
angles,  and  the  rabbit  of  the  keel  will  be 
shown.  Then  a  straight  line,  or  a  mould 
a  fittle  hollow,  (sometimes  called  floor- 
hollow),  placed  to  the  sidmg  of  the  keel 
at  the  npper-edgeof  the  rabbit,  and  to  cut 
the  back  of  the  flooi^svreep.  tiie  timbers 
as  fiur  as  &  may  be  completed  as  far  as 
^keeL 

Now,  as  the  other  timbers  approach,  the 
stem  ta  the  fore  body,  and  those  towards 
the  stern  post  in  the  after  body  differ  in 
shape  materially  from'  those  timbers  near 
te  ottdsbips,  it  will  be  necessary  tO/draw 
in  several  horisontal  or  water  lines  as  they 
are  called  ;  for  supposing  the  ship  was  float- 
ing on  an  even  keel,  and  in  an  upright  posi- 
tion, sections  Irom  side  to  side  would  thus 
be  formed  by  the  water.  Here  also  we 
would  show  that  every  attention  has  been 
paid,  and  notice  to  oar  readers  that  vessels, 


in  genera],  are  found  in  their  best  sailm^ 
trim  when  they  incline  abaft  from  one 
to  two  feet,  and  sometimes  mojre,  particv* 
larly  sharp  constructed  bodies,  and  that  the 
upper  one  being  the  load- water  line,  is  drawn 
to  this  inclination,  and  that  the  several 
water  lines  betow  it  have  been  kept  parallel 
theteto ;  thus  in  the  common  mode  of  repre- 
senting the  water  lines,  m  the  half  breadth 
plan,  thcSr  correct  shape  at  those  pbces 
was  not  accurately  ascertained,  and  as  it 
is  not  necessary  they  should  be  so  drawn, 
horisontal  lines  are  more  preferable,  and 
more  useful ;  therefore  draw  in  the  sheer- 
phin  Ave  horisontal  lines,  above  the  opper 
edge  of  the  keel,  3  feet  8  inches  asunder. 

Now  as  these  lines  are  parallel  to  the 
keel,  they  will  be  shown  by  straight  lines 
parallel  to  each  other  across  the  body  phm; 
otherwise,  were  they  inclined  lines  in  the 
sheer  phin,  they  would  form  curves  at  their 
heights  m  the  body  plan,  but  in  elQitt  case 
they  foan  curves  in  tiie  half  breadth  pfam^ 
limiting  the  half  breadth  of  the  ship  at  the 
height  of  their  corresponding  lines  in' the 
sheer  plan,  and  these  being  the  lines,  we  are 
now  about  to  represent,  let  their  formation 
forward  and  aft  be  very  nicely  considered,  for 
it  is  easy  to  concdve  as  they  approach  the 
keel,  and  finish  intothe  stem  and  stem  post, 
or  vanish  there,  we  may  say  tlfsy  must  taper 
▼eiy  suddenly  at  those  places,  yet  let  not 
their  form  partake  of  hollow  concave  in- 
flected corves,  but  as  little  as  possible,  and 
not  at  all  forward,  as  it  has  been  proT- 
ed  a  mistaken  nation  of  giving  velocity. 
Proceed  then,  as  before  directed,'  to  set  off 
on  each  corresponding  timber  from  the 
middle  line  of  the  half  breadth  plan  the  fol* 
lowing  half  breadtiis,  and  first,  for  the  upper 
or  fifth  wattf  fme,  set  off  at  S,  19  feet;  at  O, 
22  feet  7  inches ;  at  K,  23  feet  6  inches ;  at 
F,  23feet  10  inches;  at  0,23  feet  11  mches; 
at  6,  23  feet  11  inches.  Observe  between 
6  and  F  the  Water  lines  are  kept  parallel, 
or  nearly  so,  to  the  main  half  breadth  line : 
set  off  at  12,  23  feet  1(4  inches;  at  18,  S3 
feet  4  inches ;  at  24, 22  fe^t  3  inches ;  at  30, 
19  fe^t  7  inches;  and  at  36,  8  feet  5  inches. 
Now  to  end  the  aft  part  correctiy,  square , 
down,  firom  the  nearest  perpendicuhir,  where 
the  aft  side  of  the  rabbit  of  the  post  is  cut 
-by  the  fifUi  or  upper  water  line,  in  the  sheer 
plan,  down  to  the  middle  line  of  the  half 
breadth  plan,  from  whence  square  up  a  line, 
on  which  set  up  the  half  thickness  of  the  stem 
post  fi-om  the  body  plan;  but  in  order  .to 
do  this,  set  off  the  half  thiduness  of  the  stem 
post  from  the  middle  line,  in  after  body  plan, 
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ihuA  set  off  11  indiee  at  the  bead,  and  con- 
tinae  it  parallel  to  the  middle  line,  as  low 
down  as  the  deck  transom,  which  is  %  feet 
$  inches  below  the  upper  side  of  the  wing 
transom ;  from  thence  it  is  to  taper,  with  a 
straight  line,  to  7  inches  on  the  upper  side 
of  the  keel.  Then  the  half  thickness  of  the 
post  may  be  taken  at  each  water  line^  in  the 
body  plan^  and  set  up  from  the  middle 
line,  in  the  half  breadth  plan  to  its  corre- 
sponding ending,  as  squared  down,  from  the 
sheer  plan,  where  the  water  lines  intersect 
the  aft>8xde  of  the  rabbit  on  the  stem  post; 

.  then,  with  a  radius  of  4  inches,  sweep  an 
arch  within  the  half  thickness  of  the  post, 
on  the  half  breadth  plan,  and  the  water 
line  ends,  intersecting  tlie  back  of  the  arch, 
and  a  line  squared  out  from  the  back  of  the 
water  line  to  cut  the  half  siding  of  the  postj 
would  show  the  thickness  of  the  bottom 
plank  in  that  direction.  Proceed  to  com* 
plete  the  fo^  part  af  the  upper  water  line, 
with  a  35  feet  6  inches  radius^  and  ending 
W  it  similar  as  the  main  half  breadth  was  ; 
and,  for  the  centre  of  the  radius,  draw  an 
horizontal  lij^e  at  11  feet  6  inches,  under  the 
middle  line  of  the  half  breadth  plan,  with 
the  above  radius  extended  from  the  Half 
breadth,  or  spot,  given  at  timber  8  gives  the 
centre^  where  it  cuts  the  Ime  last  drawn ; 
then  sweep  ait  arch  from  S,  to  the  rabbit, 

,  will  complete  the  upper  water  line. 

Proceed  to  set  off  the  several  half 
breadths  and  endings  of  the  fourth  water 
line  as  before ;  set  up  at  S,  16  feet  8  indies ; 
at  0 ,  21  feet ;  at  K,  22  feet  5  inches ;  at  F, 

'  22  feet  10^  inches;  at0,  23  feet;  at  6, 22 
feet  11|  inches  4  at  124  22  feet  10  inches ;  at 
18, 22  lee t  2  inches ;  at  24,  20  feet  8  inches; 
'at  30, 16  feet  8  inches ;  and  at  36,  2  feet  11 
inches. .  To  sweep  the  fore  part  draw  a 
line  under  the  middle  line,  in  the  half 
breadth  phm,  and  parallel  to  it,  at  21  feet  9 
inches ;  then  with  a  radius  of  47  feet,  from 
the  half  breadth  at  S,  sweep  m  the  fore 
part  to  the  rabbit,  as  the  paper  on  which 
the  draught  is  drawn  will  not  extend  so 
low  as  this ;  in  tliis  case  of  sweeping  in  the 

~  fore  part  of  half  breadth  lines  an  additional 
sheet  is  placed  underneath  for  tliis  purpose. 
Ending  of  the  water  lines  being  all  the 
same  abaft,  rpfer  to  the  eadmg  of  the  upper 
water  line. 

Proceed  to  set  off  the  several  half  breadths 
and  endings  of  the  third  water  hne ;  at  S,  12 
feet  4  inches ;  atO,  15  feet  8  inches ;  at  K, 
2<)  feet  3  indies ;  at  F,  21  feet ;  at  ®,  21  feet 
5  inches ;  at  6,  21  feet  4^  inches ;  at  12,  21 
ft)*t  I  inch ;  at  18,  20  feet  3  inches ;  at  t>4, 


18  feet;  at  30,  12  feet|  and  at  36, 1  foot  ^ 
mches.  We  must  here  remark,  that  tdf 
complete  this  hne  forward  with  an  arch,' 
the  radium  would  be  too  long  for  practice,  it 
must  therefore  be  finished  by  a  mould  er 
thin  batten. 

Proceed  to  set  off  the  several  half  breafltha 
and  endings  of  the  second  water  line.  Setup 
at  S,  7  feet  3  inches;  at  0, 13  feet  6  inches ; 
at  K,  17  feet  2  ucbes  ;  at  F,  18  feet  11 
indies ;  at  0, 19  feet  3  inches ;  at  6, 19  feet 
2}  mches;  at  12, 18  feet  11  indies ;  at  18, 17 
feet  8  inches ;  at  24, 14  feet  2  inches ;  at  30, 
6  feet  2  inches ;  and  at  36,  8  inches;  draw 
it  as  the  last. 

Lastly,  for  the  first  or  lower  vrater  line : 
set  up  at  S,  3  fe^t;  at  0, 8  feet  ;at K,  12  feet 
6  inches ;  at  F,  15  feet  3  mches ;  at  0, 16feefc 
2  inches ;  at  6, 16  feet  1  inch;  at  12, 15  feet 
S  inches ;  at  18, 13  feet  0|  mch ;  at  24, 7  feet; 
at  30,  2  feet  1  inch ;  and  at  36^  4  inches. 

Now  all  the  water  lines  being  drawny  in 
the  half  breadth  plan,  and  their  delicacy  of 
shape,  if  we  may  so  term  it,  well  examined, 
we  may  proceed  to  show  whether  they  vrill  ^ 
likewise  make  feir  timbers  in  the  body  plan  ^ 
thus  transfer  the  several  half  breadths  of  the 
water  lines,  as  taken  at  0,  and  set  them  off 
from  the  middle  line,  on  tbeur  corresponding 
water  lines,  in  the  fore  body  plan,  which  will 
be  found  to  answer  with  the  shape  of  0, 
already  dfawn ;  then  proceed  in  the  same 
manner  with  the  other  timbers  before  0, 
drawing  curves  through  the  several  half 
breadths,  and  endung  them  at  the  ked  to 
the  inside  of  the  rabbit,  but  as  timber  S, 
comes  upon  the  stem  in  the  sheer  plan,  the 
keeling  will  also  come  on  the  stem,  in  the 
body  plan,  therefore  its  height  mast  be 
taken  above  the  line,  at  the  upper  edge  of 
the  rabbit,  as  continued  before  the  stem,  to 
where  timber  S  intersects  tlie  fore  side  of 
the  rabbit  on  the  stem,  and  transfer  that 
height  to  the  fore  body  plan,  to  intersect 
tlie  half  thickness  of  the  stem  above  the* 
base  line,  or  lipper  edge  of  the  rabbit ;  in 
midships  then,  with  a  radios  of  4  inches, 
sweep  an  arch  from  that  height  withm  the 
half  thickness  of  the  stem,  then  a  Kae  drawn 
through  the  several  half  breadths  of  S,  and 
ending  over  the  back  of  the  arcfa,^at  the 
keeling  timber,  Sr  will  be  dravm;  and  Ur 
complete  the  keel,  draw  a  square  hne 
from  tlie  back  of  the  timber  to  intersect 
the  height  of  the  keding  at  the  half  thick* 
ness  of  the  stem,  and  the  timber  S  vrill  ht 
complete  bdow  tiie  breadth.  Thus,  having^ 
the  perpeodicular  fore  and  afl  appearance 
of  the  several  Umbers  in  the  fore  body,  they 
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Idy  tM>w  be  ttricUy  examined,  and  any 
aaftkness  readily  pointed  ont ;  again,  as  a 
Artiier  pro«f,  square  np  perpendicular  fines 
eloee  ibr«i;ard,  abont  2  feet  asunder  or  less, 
(the  saaae  may  be  done  close  aft  hereafter^ 
Ar-tbe  proof  of  the  fairness  of  the  water 
Gms.  abafl),  then  transfer  the  several  half 
keadtfas,  as  before,  from  the  half  breadth 
to  Ibe  body  plan,  and  if  they  make  hand- 
WBe  curves  in  the  body  plan,  when  drawn, 
tke  water  Knes  may  be  said  to  be  construct- 
ed with  exactness. 

But  it  may  be  necessary  here  just  to 
doeiibe  to  onr  readers  what  is  meant  by 
the  tetm  fair,  as  it  often  occurs  in  the  fOr- 
Bitionofdie  several  lines;  which  is,  that 
aU  the  lines  slioald  please  the  eye^  having 
no  nieqoalities,  but  produce  a  beautiful  line 
(oae  sense  of  the  word  fiiir),  and  this  is  not 
an  iacongruous  term,  for  Hogarth  calls  a 
ewe,  or  serpentine  line,  the  line  of  beauty, 
•f  whicfa  no  architecture  has  such  a  variety 
as  that  of  a  ship. 

Now  complete  the  topsides,  or  upper  part 
«f  Ak  body  and  sheer  plan,  above  the  lower 
hdght  of  breadth.  Tlius,  set  off  the  upper 
bei^tof  breadth,  in  the  sheer  plan^^  at  S,  2-x 
fcet  10  inches;  at  0, 94  feet  6  inches ;  at  K, 
23  fieet  10  inches;  at  V,  29  feet  5  inches ;  at 
®,f3feet  4  inches;  at  6, 33 feet  4 inches;  at 
if,  t3  feet  4|  inches ;  at  18, 23  feet  6  inches ; 
at 24,  24  feet  1  mch;  at  30,  25  feet;  and  at 
S6, 27  feet  1  inch ;  and  at  the  after  perpen- 
dicular 28  feet  3  inches.  Then,  by  drawing 
a  curve  through  those  heights  intersecting 
tlie  tower  height  of  breadth,  forward  and 
aft,  the  opper  height  of  breadth  line  will  be 
Kpresented.  Then  transfer  these  heights 
from  the  sheer  to  the  body  plan,  and  thereat 
draw  horizontal  Imes  across  the  body  plan, 
tfacn  sqnare  up  the  several  timbers  from 
fke  lower  to  the  opper  height  of  breadth, 
as  be(we«i  those  heights  the  tunbers  are 
straight,  and  of  one  breadth.  Then  vrith  a 
to  feet  radius,  called  the  length  of  the  np- 
po-  Irreadth  sweep,  draw  arches  upvrards^ 
from  the  breads  squared  op,  and  at  that 
centre  ID  each' upper  breadth  line.  Drew 
ii  tbe  sheer  phm  the  top-timber  line,  for  it 
it  at  this  height  that  the  top  side  is  limited 
to  a  certain  breadth,  called  the  top* timber 
breadtlu  Set  op  above  the  opper  edge  of 
the  keel^  in  the  sheerptan,  at  timber  S,  37* 
feet  3  incher ;  at  O,  36  feet  9  inches ;  at  K, 
36  feet  )  inch ;  at  F,  55  feet  8  inches ;  at  0y 
S5  feet  6  inches ;  at  6, 35  feet  9  inches ;  at  12, 
96feet4  inches;  atl8,  36  fe^ll  inches;  at 
U,  37 feet  10  incites;  at  30,  38  feet  10 
k^ua ;  and  at  36,  40  feet    Draw  a  curve 


through  these  heights,  and  that  will  be  tto 
top-timber  line  in  the  sheer  plan.  Thea 
set  off  tlie  several  top-timber  half  breadths^ 
in  the  half  breadth  plan,  by  setting  up  at  S, 
20  feet  4  inches ;  at  O,  21  feet ;  at  K,  'i\  feet 
11  inches;  at  F^  22  feet;  at  0,-  22  feet  2 
inches ;  at  6y  22  feet  IJ  inch ;  at  12,  22 
feet ;  at  18,  21  feet  7  inches ;  at  24, 20  feet  9 
inches ;  at  SO,  18  feet  10  inches ;  at  36,  16 
feet ;  and  at  the  after  end,  12  feet;  and  at 
the  fore  end,  or  beak  head,  17  feet  Draw 
a  curve  through  these  several  half  breadths, 
and  the  top-timber  half  breadth  will  be  repre^ 
aented.  Transfer  the  several  heights  of  the 
top-timber  line  from  the  sheer  to  the  body 
plan,  and  at  those  heights  draw  horizontal 
Hues;  then  from  the  half  breadth  phin  trans- 
fer the  several  top-timber  half  breadths, 
and  set  them  off  f^om  tlie  middle  line  in 
the  body  plan  upon  their  corresponding 
heights ;  then  with  a  mould,  abont  three 
inches  curve  (called  the  top- timber  hollow)^ 
fixed  well  at  the  top-timber  half  breadth^ 
and  back  of  the  opper  sweep,  at  0,  draw  a 
line  to  the  top  of  the  side,  and  0  on  the 
midship  timber  wiH  be  found  from  the  keel 
to  tlie  gunwale. 

Make  a  mould  to  0,  from  the  upper 
breadth  upwards,  some  length\  above  the 
gnnwale,  by  which  mould  most  of  the  tim- 
bers in  tlie  top-side  may  be  drawn,  by  keep- 
ing them  nearly  parallel  to  each  other^  by^ 
so  fixing  the  mould  as  to  intersect  the  up- 
per breadth  sweep,  and  top  timber  half 
breadth.  But  observe  the  top- timbers  98 
they  approach  the  beak-head  in  tbe  fore^ 
body,  tliey  flair  out,  or  curve. the  reterse 
of  the  midship  timbers,  and  considerabfy  so 
in  ships  with  a  beak-head;  this  not  only 
gives  more  room  on  the  forecastle,  but 
assists  the  catheads  to  cull  the  anchors 
clearer  of  the  bow,  and  this  flairing,  though 
much  less  in  other  ships,  has  a  tendency 
to  keep  off  the  spray  of  the  sea,  and  make 
a  dry  forecastle. 

Above  the  top-timber  line  in  this  ship, 
and  sometimes  at  the  plank  sheer  in  others^ 
&e  top'side  is  perpendicular,  consequently 
an  angle,  called  the  knuckle,  is  formed  at 
the  intersection,  and  as  many  of  the  fore- 
most timbers  as  partake  of  this  shape,-  be^ 
fore  they  can  be  brokeh  in  fiur  with  the 
others,  are  called  knuckle  timbers. 

Forward  and  aft  at  the  top-sides  run 
higher  than  the  top- timber  line,  set  np  their 
greatest  heights, to  prove  that  tlieir  breadths' 
at  that  place  may  make  a  fiiir  line  in  the 
half  breadth  plan.  Set  up  from  F  to  for- 
ward, in  the  sheer  plan,  ^  foet  10  inches- 
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•beve,  and  draw  a  line  tNurillal  to  the  top- 
.  timber  line ;  and  from  12  to  24,  in  the  after- 
body, 4  feet  6  inches ;  and  from  ir4,  quite 
«lt,  6  feet  6  inches ;  these  risings  above  the 
gnnwale,  or  the  midships,  are  called  drifts. 
Tranfer  those  heights  ftom  the  sheer  plan  to 
intersect  their  corresponding  timbers  in  the 
body  jilan,  as  they  are  then  limited  by 
cnrres  parallel  to  the  top-timber  line,  then 
tramfer  their  several  half  breadths  to  theor 
corresponding  timben  in  the  half  breadth 
plan,  and  if  cnnrcs  drawn  through  those 
breadths  should  prove  ftir,  the  top-side  is 
rightly  constructed;  if  otherwise^  each  most 
be  altered  until  th^  agree. 

What  remains  to  be  described  rekites 
.  equally  to  both  the  fore  and  after  bodies ; 
for  their  bemg  thus  &r  completed,  we 
have  an  opportunity  of  shifting  the  seve- 
ral timbers  to  the  various  lengths  that  com- 
pose them  from  the  keel  upwards,  such  as 
the  floors,  fnttocks,  and  top-Umbers.  First 
the  length  of  the  floors  for  a  ship  of  this 
magnitude  is  26  feet  long  at  0,  or  midships, 
and  the  lengths  of  those  forward  and  aft 
may  be  determined  by  a  diagonal  line  thus 
drawn  in  the  body  plan ;  set  up  the  middle 
fine  above  the  upper  edge  of  the  keel  14  feet 
6inche8,  and  on  the  base-line  14  feet  on  each 
side  the  middle  line,  draw  Imes  to  those 
spots^  and  the  length  of  each  floor  is  limit- 
ed between  those  lines.  Then  todeteiw 
mine  the  heads  or  lengths  of  the  lower  or 
flat  fiittocks,  set  up  the  middle  as  before 
22  feet  10  inches,  and  along  the  base  line 
on  each  side  24  feet,  drawing  diagonal  lines 
as  for  the  floors,  and  the  length  of  the  lower 
frittocks  are  limited  from  the  side  of  the 
keel  .to  the  diagonal  line  at  their  heads. 
Then  for  lengths  of  the  second  fottocks,  set 
up  the  middle  line  28  feet  8  inches,  and 
up  each  side  line  from  the  base  10  feet, 
and  draw  the  diagonals  and  the  lengths  of  the 
second  fnttocks  as  limited  from  theurjunc* 
tion  at  the  flooi>head  called  the  heel,  to 
the  diagonal  last  drawn  or  head.  Then  for 
the  lengths  of  the  third  ftittocks,  set  up 
the  middle  line  34  feet  8  inches,  and  up 
each  side  18  feet  S  inches,  then  diagonals, 
when  drawn  to  these  spots,  will  limit  the 
length  of  the  third  fnttocks  from  its  heel  at 
the  first  head.  The  fourth  fnttocks,  when 
they  can  be  gotten,  are  in  one  length  from 
the  second  futtock  head  to  the  top  of  the 
side,  and  the  top-timbers  from  tii^  third 
fottock  head  to  the  top  of  the  side. 

The  heads  of  the  timbers  being  shown  in 
the  body  plan,  direct  the  stations  for  the 
ribbands  thus ;  place  the  floorVibband  about 


20  inches  below  the  floor  head,  and  paratef 
theieto ;  then  the  next  or  flnt  fottsck  liln 
band  about  midway  between  flie  floor  aad 
first  fottock  heads,  and  so  with  the  others, 
keeping  their  heists  forward  and  ait,  the 
most  convenient  for  supporting  the  heads 
andheelsof  the  thabers  hefytt  tfaeyaeed 
be  disturbed  by  working  the  i^anks  ost- 
side. 

Now  these  are  called  the  ribband  Unesy 
and  only  appear  as  diagonal  Imes  m  tbe 
body  plan,  but  they  take  their  names  finoai 
tiie  ribbands,  which  are  pieces  of  oak  or  fir 
timber,  about  6  inches  square,  the  longer 
the  better;  but  those  close  forward  aad  sft 
are  called  harpins,  and  are  trisBmed  by 
moulds  and  bevelUngs  to  the  form  of  the 
ship  at  those  phu:es.  Ribband  lines  fbrm 
curves  on  a  ship's  bottom  by  the  mterssc- 
tion  of  a  pfame  inclined,  or  canted,  rnsUp- 
wrights  term  it,  to  the  plane  of  elevadoD, 
and  their  curves  on  the  half  breadth  plsn 
are  denominated  by  them  canted,  or  level, 
according  as  their  several  half  breaddn  sre 
taken  off  from  the  body  plan,  vrbetberdiBr 
gonally,  or  in  a  direction  square  froai  the 
middle  line,  which  is  a  level,  or  perpemK- 
cuhtf  to  the  plan  of  elevation,  and  aMioagb 
they  agree  in  one  and  the  same  line  on  the 
shipis  bottom,  they  represent  very  differeat 
curves  in  the  half  breadth- phm. 

Draw  the  ribband  linetit  the  floor  hesd, 
in  the  half  breadth  phui»  by  taking  these 
several  half  breadths  from  the  middleline 
of  the  body  plan,  in  the  durection  of  the 
ribband Une;  thns^  we shaU find  0,16feet; 
F,  15feetlhich;K,13feet  llmcfaes;Or 
10  feet  4 niches;  and S,  8  feet  6  mcbes;  hr 
the  fore  foody ;  and  6, 15  feet  9  inches;  Iff 
15  feet  1  mch;  18, 14  feet ;  24^  11  feetr 
inches ;  SO,  7  Veet  6  inches ;  and  36, 1  fbotlli 
inches.  Then  set  up  these  seversi  bslf 
breadths  on  their  eorre^K>nding  timben 
from  the  middle  line  in  the  half  breadth 
plan ;  but  what  their  endings  (fifier  float 
the  water  lines  we  vrill  next  explain.  Tske 
the  height  where  the  diagonal  Ihie,  or  rib- 
band, cuts  the  half  thickness  of  the  stem  in 
the  body  plan,  and  transfer  that  height 
to  mtersect  the  fore  side  of  the  rabbit  of  the 
stem  in  the  sheer  plan,  from  whence  square, 
down  the  fore  side  of  ihe  rabbit  to  fiie  mid- 
dle line  in  the  half  breadth  phm,  and  flieo 
square  up  a  Une,  then  take  the  half  tfaiek- 
nem  of  the  stem  from  the  middle  Ime  ni  the 
body  plah  hi  the  direction  of  the  ribbaod 
line,  and  set  it  up  from  the  middle  Imeia 
the  half^readdi  plan  on  the  line  last  diawa, 
then  vrith  compasses  take  the  bieaddi  of 
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thenbbit  in  the  ffirectiott  of  llw  riblMUid 

ftie,  fa  the  body  plan,  and  sweep  an  arch 
fnm  the  half  thickiic»  of  the  stem^  in 
dtt  half  breads  plan,  and  the  back  of 
tiie  arch  will  be  its  ending  forward ;  the 
OHliof  abfrfl  Is  fo  neatly  the  «aoie,  only  that 
Ibt'heightB  tfe  taken  up  the  half  thickness 
«f  the  post  in  the  body  plan,  and  transfer- 
ted  to  the  aft  side  of  the  rabbit  of  the  post 
Ib  the  sheer  plan ;  proceed ,a»  before,  now 
diaar  a  corve  line  throng  aU  the  half 
breadths,  and  intersecting  the  back  of  each 
SRii,  the  ribband  line  at'the  floor  head  will 
be  represented  in  the  half  breadth  plan. 
Ife  the  same  manner  alt  the  ribband  lines  aHiy 
be  represented.  These  lines  will  also  prove 
tke  ^imesB  of  the  bodies,  but  horizontal 
witer  tinea  should  always  have  the  pre- 
sence, as  they  cut  the  body  in  a  more 
'  acaie  direction,  and  its  miAmsess  wonld 
be  more  readily  discovered,  for  it  is  possi- 
ble to  have  fhir  ribband  lines  to  appearance, 
nd  tiie  body  itself  remaiB  untfalr. 

Httbetto  the  timbers  have  only  been  con- 
sidered as  perpendicular  to  the  upper  side 
of  the  keel,  and  sqaarb  from  the  phine  of 
ricvation,  or  sheer  plan,  and  hence  called 
•qosre  timbers.  Bat  forward  and  aft  in 
the  tarn  of  the  body,  ttiey  are  canted,  that 
h,  they  incline  aft  towards  the  middle  line 
ia  tbe  fore  body,  and  forward  in  tlie  after 
body  in  the  half  breadth  plan,  or  /orm  ob< 
tme  mglea  to  the  phme  of  elevation ;  the 
otiity  of  this  is  to  straighten  the  form  of 
the  tunbers,  and  reduce  the  bevellings,  both 
highly  essential  in  the  coQveniqp.  Now 
to  determine  the  situation  of  the  cant  tim- 
bers in'  tfie  forp  body,  the  foremost  cant 
timber,  which  is  Y,  shoald  be  so  canted  as 
to  stand  square  witii  the  main  breadth  line 
as  possible,  therefore  it  will  be  on  that  line 
before  timber  S,  1 5  feet  2  inches  on  a  straight 
iae,  and  at  the  side  of  the  deadwood,  which 
is  8  hichet  firom,  and  parallel  to,  tiie  middle 
line  of  tbe  half  breadth  plan,  4  feet  10  inches 
before  8 ;  then  the  after  cant  timber,  which 
is  P,  is  before  O  at  the  nuun  breadth,  2 
leet  9  mchet,  and  at  the  side  of  the  dead- 
isood,  2  feet  4  niches,  draw  straight  lines 
to  those  spots,  and  the  cant  of  the  foremost 
cnt  timber  Y,  and  tbe  af^r  one  P,  will  be 
repKsented  on  the  half  breadth  phitf,  the 
iaterme&te  ones,  which  are  7,  may  be 
drawn  by  equally  diriding  them  at  the 
dead-wood,  between  those  already  drawn, 
to  where  they  shall  intersect  their  respec- 
ti?e  square  timbers  at  the  main  breadth 
ioe,  as  hefe  they  renaiii  «t  the  tame  f ta- 
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tion  unless  they  are  moved  to  make  tfie 
side  of  a  port. 

The  cant  timbers  in  the  after  body  may 
next  be  described  in  the  half  breadth  plan, 
in  order  to  which  the  cant  of  the  fashion- 
piece,  or  after-timber,  must  first  be  deter- 
mined, observing,  as  in  the  fore  body,  to 
let  it  cant  as  nearly  as  possible  square  from 
tbe  body  at  that  pbce.  Now  as  the  fashion- 
fuece  comes  against  the  fore  side  of  the 
transoms,  the  wiog  traesonu  most  be  drawn 
in  the  half  breadth  phin,  thus  set  off  from 
the  middle  line  in  the  half  breadtii  phm  at 
timber  36,  16  foot  6  mches  the  lialf  breadth 
of  the  wing  transom,  from  thence  level  out 
a  line  aft,  then,  from  the  sheer  plan,  square^ 
down  the  aft-side  of  the  mng  transom  at 
the  post  to  the  middle  line  in  tbe,  half' 
breadth  plan,  and  at  the  side,  on  to  the  line 
last  leveUedout,  then  an  acch  drawn  through 
these  two  spots,  whose  centre  of  radius  is  , 
-in  the  middle  line,  will  represent  the  aft- 
side  of  tiie  wing  transom.  •  l^hen  draw  in  a 
horizontal  line,  in  the  half  breadth  plan, from 
a  line  at  the  side  of  the  wing  transom  trans- 
ferred from  the  sheer  to  the  body  plan, 
which  is  simihu*  to  a  water  line,  then,  from 
the  aft-side  of  the  transom,  set  forward  upon 
the  line  hist  drawn,  about  16  inches,  and 
that  is  the  aft-side  of  the  fashion  piece  at  that 
place ;  then  let  tiio  heel  of  it,  setting  off  the 
half  thickness  of  the  dead  wood  as  before, 
be  setoff  before  timber  36,  6  feet  2  inches, 
a  line  drawn  through  those  spots  is  the 
aft-side  appearance  of  the  cant  fiisbion  piece ; 
th^i  set  off  the  cant  of  the  foremost  cant 
timber,  which  b  29,  thus,  abaft  square 
timber  28,  set  off  2  feet  9  inches  on  the 
mam  breadth  Ime,  and  32  inches  at  the 
side  of  the  dead  wood,  drawmg  a  line 
-which  will  represent  tiie  foremost  cant  tim- 
ber, 29 ;  then  equally  divide  the  heels  of 
seven  more  on  the  dead  wood  between 
those  ahready  drawn,  and  likewise  on  the 
main  breadth  line  and  the  joints  of  all  the 
cant  timbers,  will  be  represented  in  the 
half  breadth  phm. 

It  was  observed  aboTe,  that  the  wmg 
transom  was  Umited  by  the  aft-side  of  the 
fosbiou  piece,  and  so  are  all  tiie  other 
transoms,  unless  to  assist  their  conversion 
by  shortenuag  those  bek>w  the  deck  transom^ 
which  are  six  in  number,  by  introducing 
fashion  pieces  abaft  that  already  described. 

N0F9  to  complete  the  sheer  plan,  let  the 

sterif  timber,  or  shape  of  the  stern  at  the 

aft-eide,  be  described  thus,  draw  aft  an  ho- 

riiontal  line  at  the  upper  side  of  the  wiag 
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trtmom  at  the  post,  and  above  it  set  up 
4  feet,  vAd  draw  aoollier  horizontal  line, 
which  will  be  the  height  of  the  lower  coun- 
ter ;  then  set  up,  from  the  wing  transom, 
7  feet  6  inches,  drawing  another  htij^rizontal 
Ime,  which  will  be  the  height  of  the  upper 
counter ;  then  set  off  abaft  the  aftside  of 
the  wing  transom  6  feet  10  inches,  and 
sqnare  it  up  the  line  at  the  height  of  tlie 
lower  counter,  and  the  intersection  with 
the  knuckle  of  the  lower  counter;  then, 
from  the^  said  knuckle,  draw  a  curve  line 
about  5  mches  hollow  to  intersect  tlie  up- 
per-side of  the  wing  transom  at  the  fore-side 
of  the  rabbet  on  the  stern  pest,  and  the 
lower  counter  will  be  represented  at  tlie  mid* 
die  line ;  then  set  off  abaft  tlie  aft-side  of  the 
,wtng  transom  8  feet  10  inches,  and  square 
np  a  line  to  the  height  of  the  upper  coun- 
ter, and  their  intersection  will  be  the  knuc- 
kle of  the  upper  counter ;  then  to  the  two 
knuckles  diuw  a  curve  about  8  inches  hol- 
low, and  that  will  represent  the  tipper  conn- 
^  ter.  Both  counters  being  formed  at  the  - 
middle  line,  the  upper  part  of  the  stem 
timber  must  be  thus  finished:  set  op,  as 
before,  14  feet  7  inches,  the  height  of  the 
top-timber  line  at>,  draw  a  horizontal  Une  $ 
then  set  off  abaft  the  afttiide  of  tlie  wing 
transom  it  feet,  and  square  it  up  to  the 
top-t'unber  line,  a  straight  Une  now  drawn 
Irom  the  up|>er  counter  knuckle,  and  through 
the  intersection  at  tlie  top  timber  Une,  and 
tlie  stem  timber  at  the  middle  line  is  com- 
plete. 

Then  observe,  as  the  stem  in  its  breadth 
rounds  two  ways,  that  is  both  np  and  aft, 
the  stem  timber  at  the  side  will  alter  from 
Uiat  at  the  middle  line,  and  must  be  thns 
drawn :  take  tlie  round  top  of  tlie  upper 
counter,  which  is  10  inches,  and  set  it 
llelow  its  knuckle  at  the  middle  timber  in 
tlie  sheer  plan,  and  draw  an  horizontal  line; 
then  take  the  round  aft,  which  is  16  inches 
(on  a  level),  ^nd  set  it  forward  from  the 
knuckle  of  the  middle  timber,  and  sqiuire 
it^own  to  the  line  last  drawn,  and  where  it 
intersects  will  be  the  knuckle  of  tlie  up- 
per counter  at  tlic  side.  In  the  same  itian- 
ner  set  down  8  inclies  for  the  round  up,  and 
forward  15  indies  for  the  round  aft,  and 
tliat  will  be  the  knuckle  of  the  lower  coun- 
ter at  the  side  ( then  a  curve  being  drawn 
siniilar  to  that  at  tlie  middle  timber  from 
one  knuckle  to  the  other,  wiU  form  tlie  up- 
per counter  at  the  side;  then  to  finish  tlie 
lower  counter  at  the  side,  set  down  5  inches 
the  round  up,  below  the  upper  side  of  the 


wing  transom  in  the  sheer  plan,  hnd  dmw 
an  horizontal  Une ;  then  take  7  incites  the 
round  alt  of  the  wing  transom,  and  set  it 
forward  from  the  aft-side  of  the  wing  tran- 
som upon  its  upper  ^de,  and  square  it  down 
to  the  line  last  drawn,  and  the  mterseetion 
wiU  be  the  aft-side  of  the  side  stem  timber; 
then  a  curve  drawn  sunilar  to  that  at  the 
middle  from  the  side  lower  counter  knnckle 
to  the  aft  side  hist  set  off,  will  represent  the 
lower  counter  at  the  side.  But  as  the 
i^traigbt  line  for  tlie  upper  part  of  the  side 
timber  wiU  not  be  parallel  to  that  at  the 
middle,  owing  to  the  stem  narrowing  up- 
wards, its  rake  must  be  determined  as  fill- 
low  :  upon  any  straight  line  set  off  36  feet 
8  mches,  the  breadth  of  the  stem  at  the 
upper  counter,  and  at  the  middle  set  off 
16  mches  the  round  aft,  then  let  an  arch 
pass  through  this  point  and  the  half  breadthi 
of  the  stem  on  the  line;  this  may  be  per- 
formed by  a  small  drawing  bow  or  a  moald 
swept  with  a  radios  equal  to  that  segment 
Now  set  off  12  feet,  tlie  half  breadth  of  the 
stem  at  the  top  timber  line  on  each  side  the 
middle  to  intersect  the  round  aft  at  the 
upper  counter,  and  through  these  intersec* 
tions  draw  a  line  paraUel  to  the  odier,  and 
tJie  distance  from  the  line  last  drawn  to 
arch  in  tlie  middle  is  the  distance  tliat  the 
side  stem  tun  her  is  from  the  after  timben', 
at  the  height  of  the  top-timber  line;  then  a 
line  drawn  through  tliisspot  to  the  knuckle 
of  the  npper  counter  at  the  side,  completes 
the  side  counter  timber. 

Now  the  fore  and  aft  view  of  the  side 
counter  timber  may  be  drawn  in  the  body 
pbin,  representing  the  half  breadth  of  the 
stem.  Draw  an  horizontal  Hne  across  the 
after  body  plan,  at  tlie  height  of  the  upper 
side  of  the  wing  transom  at  the  middle, 
thereon  set  off  tlie  half  breadth  of  the  winjf 
transom  from  the  half  breadtli  phin,  and 
there  squai*e  down  a  line,  and  on  titat  line 
set  down  5  inclies,  or  what  i»  ^*  *■"** 
tiling,  transfer  tlie  height  of  tlie  wmg  tran- 
soin  at  the  side  from  the  slieer  plan ;  tbea 
sweep  an  arch  to  cut  the  upper  side  (if  the 
wing  transom  at  the  side  and  middle,  tlie 
centre  of  the  radius  being  found  in  the 
middle  line  of  the  body  p|jn  ;  then  ^^*^  * 
horizontal  line,  as  before,  at  the  heifcht  of 
e^  knuckle  transferred  from  the  side 
timber  iu  tlie  sheer  to  the  body  plan  ;  tJi*^ 
transfer  the  heights  of  the  knuckles  of  ljj« 
middle  stem  timber  from  the  slieer,  up  the 
middle  line  of  the  body  plan ;  then  to  ob- 
Um  the  half  breadth  at  each  knuckle,  Ibe 
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loriumtal  Hoes  should  bfe  nui  from  their 
beighU  in  tlie  body,  to  the  half  breadth 
pbn  and  their  knuckles,   sqoared'  down 
tbereon  from  the  sheer  plan,  and  dt  those 
places  their  half  breadth  transferred  to  the 
body  phin.    Thus  we  shonld  find  the  half 
hreadth   at   the    lower   counter  knuckle 
14  feet  6  inches,  and  at  the  upper  counter 
iimckle  15  feet  5  inches  ^  then  set  off  the^c 
liiilf  breadths  on  their  corresponding  hori- 
notils  from  tlie  middle  line  hi  the  body 
pin,  and  by  sweeping  arches  as  at  the 
wing  transom,  ft-om  the  heights  at  the  side 
aud  middle  line,   the  round  up  of  each 
counter  would  be  represented  ;  tlien  draw 
an  horizontal  line  in  the  body  plan,  at  the 
hei|^t  where  the  top  timber  hne  cues  the 
side  stem  timber  in  the  sheer  plan,  and  on 
it  setoff  the  half  breadtli  of  the  top  timber 
hne,  wbicli  is  12  feet,  as  taken  from  the 
half  breadth  pUn.    Draw  another  horizon- 
tal Ifoe  in  the  body  phiu,  at  the  height  of 
the  top  side,  and  on  it  set  off  11  feet,  its 
half  brendth  {   tlien  draVr  a  straight  line 
from  the  knuckle  at  the  upper  counter  and 
the  two  lialf  breadths  above  it,  and  the  up- 
per part  of  the  timl>er  v^ill  be  formed,  and 
from  thence  to  the  lower  counter  the  same 
Ine  may  be  continued,  only  liavini;  it  to' 
cure  between  the  knuckles;  then  to  com- 
,        plete  tills  timber  between  the  knuckle  at 
'        the  lower  counter  and  wing  transom,  three 
or  more  horizontal  lines  shonld  be  equally 
I        spaced  and  drawn  across  the  body  plan, 
i        then  several  half  breadths  taken  and  set  off 
the  half  breadth  plan,  and  curves  drawn 
tfaroogh  them ;  then  when  these  horizontal 
lines  mtersect  the  side  stem  timber  in  the 
sheer  plan,  they  must  be  squared  down  to 
then*  correfponding  lines   drawn    in    tlie 
half  bremdih  plan,  and  their  seveiitl  lialf 
breadths  there  taken  and  set  off  on  their 
corresponding  hoes  hi  the  body  pl,Ui ;  tJien 
a  curve  passing  through  those  spots  from 
the  knuckle  of  the  lower  counter  to  the 
mmg  transom  at  tlie  side,  completes  the 
side  timber  in  the  body  phtii. 

Now  tb  complete  the  half  breadth  plan 
Mid  the  main  half  breadth  and  top> timber 
Ime  abaiV,  thus  square  down  to  tiie  half 
bftadth  pfam  where  tlie  lieiglit  of  breadth, 
the  top-timber  line,  cuts  the  side  stem  tim" 
her  in  the  sheer  plan,  and  from  tlience 
tfassler  its  height  to  the  stem  timber  in  the 
body  pbn,  and  there  take  its  half  breadth 
and  set  off  from  the  middle  line  of  the  halt 
bieadth  plan  upon  the  line  hist  squared, 
down  which  is  its  ending  at  the  outside; 
fram  thence  sweep  a  curv^  to  the  round  aft 


of  the  stern  at  those  places,  and  It  is  com* 
plete. 

Now  there  only  remains  to  complete  the 
sheer  plan,  and  the  construction  of  the 
sheer  draught  or  principul  design  will  be 
completed  ;  and  first  set  up  the  heights  and 
lengths  of  all  the  decks  thus,  aboVe  the 
npper  side  of  the  gun  deck  alr^dy  dhiwn» 
set  tip  7  feet  i  irich  all  forward  a(^,  and 
draw  a  curve  paraHel  thereto,  which  will 
represent  the  under  side  of  the  upper  deck, 
and  anothoi-  curve,  draWn  3  inches  above,- 
and  parallel  thereto,  will  represent  the  tip- 
ped side  of  the  npper  deck ;  then  above  the 
upper  side  of  theupp^r  deck  setup  6  feet 
7  inches  at  timber  F,  and  forward  to  the 
beak  head;  then  draw  a  curve  throu^ 
these  heights,  pamllel  to  the  upper  decks, 
and  that  will  be  the  under  side  of  the  fore- 
castle J  then  draw  another  curve  3  inches 
parallel  above  it,  and  that  will  be  the  upper 
side.  Again,  set  up  at  timber  6,  above  the 
npper  side  of  tlie  upper  de6k,  6  feet 
7  inches,  and  at  the  middle  stent  timber, 
6  feet  9  inches,  and  above  those  heights 
3  inches,  drawing  curves  as  before,  the 
quarter  d^ck  will  be  represented.  Set  np, 
at  timber  24,  above  the  upper  side  of  the 
quarter  deck,  6  feet  5  inches,  and  at  the 
midship  stem  timber  6  feet  7  inches,  and 
above  those  heights  9|  inches,  and  the  round 
honse  deck  will  be  represented  as  well  at 
the  before  mentioned  at  the  middle  line. 

llie  ports  next  ehiim  our  attention,  but 
before  they  can  be  drawn,  the  decks  at  the 
side  mus^  be  represented,  and  to  do  this 
correctly,  the  round  up  of  the  beam  in  mid- 
ships, or  tlie  longest,  niiisi  be  represented 
by  the  segment  of  a  circle,  as  was  lately 
observed  for  the  round  aft  of  the  stem. 

Transfer  the  height  of  gun  deck  at  0  in 
the  sheer,  to  the  body  plan,  and  then  thke 
the  half  breadth  of  tlie  midship  timber 
and  set  it  off  twice  on  some  straight  line^ 
and  in  the  iniddle  set-up  6  inches,  the 
round-up  of  the  gun  deck,  at  that  place, 
drawiiig  an  arch  as  before. 

'Alien  lor  the  round  of  the  deck,  or  the 
deck  at  the  side  in  the  sheer  plan,  set  down 
below  the  under  side  of  tlie  middle,  as  al- 
ready drawn  at  0,  6  inches ;  and  for  the 
other  timbers  observe  tlie  following' method: 
transfer  the  heiglit  of  the  under  side  of  the 
deck  from  ilic  sheer,  to  its  corresponding 
timber  in  the  body  plan,  taking  tlien  its  half 
breadth  and  apply  it  from  each  side  the 
middto  to  intersect  the  arch  for  the  round- 
op  of  the  beam  at  0,  drawing  parallel  lines 
to  each  intersection,  then  tiie  dbtance  taken 
I  S 
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in  the  midiilc,  from  the  Unefi  at  the  several 
breadths,  being  set  down  on  their  corres- 
ponding timbers,  from  the  ynder  side  of  the 
gnn  deck  in  the  sheer  plan,  and  a  ciu-ve 
there  drawn  to  pass  through  these  several 
^>ot6,  will  represent  the  hang,  or  sheer  of 
the  gun-deck  at  the  side,  and  thus  may  the 
round-up  of  each  deck,  at  ^le  side,  be 
shown  in  the  sheer  plan,  according  to  its. 
round-up  at  the  broadest  place. 

Now  for  the  under  side  of  the  gun  deck 
ports,  draw  a  curve  line,  ^  feet  8  inches 
above  the  gnn  deck  line,  at  the  side,  in  the 
sheer  plan ;  and  another  parallel  line,  drawn 


/ 


Ue,  and  that  |bey  come  as  near  on  the 
broadest  part  of  the  ship  as  the  foregoiag 
drcnmstaiuIeswiU  admit;  therefore  for  the 
height  of  the  lower  edge,  set  up  i^ve  the 
upper  edge  of  the  keel,  at  the  fore-side  of 
the  rabbit  at  the  stem,  ^i  feet  7  inches ;  at 
S,n feet  2  inches;  lit  O,  SO  feet  4  inches; 
at  K,  19  feet  9  inches;  at  F,  19  feet;  at 
0, 18  feet  ainches ;  at  6, 18  feet  Scinches; 
at  12,  18  feet  10  inches;  at  18,  19  feet  5 
inches  ;  at  $4,  20  feet  4  incites;  at  30,  21 
feet  10  inches;  and  at  36,  23  feet  11  inches. 
Then  a  curve  drawn  through  these  heigbU 
will  be  the  lower  edge  of  the  wale,  and  an- 


2  feet  8  inches  above  the  lower  side,  will  'other  curve  drawn  4  feet  4  inches,  parallel 


show  the  upper  side  of  the  gun  deck  ports. 
Then  for  tlic  fore  side  of  tlie  foremost  port, 
set  off  9  feet  5  inches  before  timber  S,  and 
for  its  afl-side  6  feet  5  indies.  Then  for 
the  fore-side  of  all  the  ports  abaft  the  fore 
one,  set  off  4  foet  5^  inches  before  the 
joint  of  every  other  frame  beginning  at 
frame  32 1  then  3  feet  5  inches  set  oiTabs^rt 
^each  of  their  fore  sides  will  give  the  aft  side ; 
then  square  up  their  sides  between  tlie 
lines  drawn  for  their  lower  and  uflper  sides 
and  all  the  15  ports  for  the  gun  deck  will 
be  represented. 

Then  draw  the  upper  deck,  at  the  side, 
as  directed  for  the  gun  deck  ;  and  for  tlie 
upper-deck  ports  two  curves,  parallel  above 
the  deck  at  the  side,  the  U>wer  one  2  feet 
2  inches,  and  the  upper  line*2  feet  8  inches 
above  that ;  tlien  set  off,  before  timber  S, 
4  feet  4  inches  for  the  fore-side  of  tlie  fore- 
most port,  and  3  feet  abaft  it  for  the  afl- 
side,  then  continue  to  set  off  3  feet,  exactly 
midway,  between  each  gun  deck  port,  and 
one  aWt  the  afler  gtm  deck  port,  and 
square  up  their  sides,  and  15  ports  will  be 
represented  for  the  upper  deck. 

In  the  same  manner  roust  the  quarter- 
deck and  forecastle  ports,  and  even  those 
on  the  round-house,  if  any  be  drawn,  keep- 
iqg  them  at  equal  distance8,*as  near  as  pos- 
sible, as  their  situations  must  depend  on 
k^ping  them  clear  of  Ihe  slironds.  The 
'  quarter  deck  ports  on  each  side  are  7  in 
number,  the  lower  side  23  inches  above 
the  deck,  at  the  side  2  feet  7  inches  deep, 
and  2  feet  10  inches  foce  and  aft,  and  the 
aiuneon  the  forecastle,  only  3  in  number. 
Now  the  wales  may  be  drawn  in  the 
'  i^ieer  plap,  and  as  the  strength  of  the  ship 
depends  much  on^  their  situation,  great  care 
•hould  be  taken  in  not  pUidiig  tliem  so  high 
as  to  be  cut  by  the  gun  deck  ports,  and  yet 
•0  placed  as  to  take  as  many  of  the  bolts  as 
come  througli  the  gun  deck  knees  as  possi- 


above  it,  will  be  the  upper  edge  of  the 
virale;  but  observe  tiie  lower  edge  of  the 
wale  close  aft,  curves  up  very  quick,  owing 
to  the  sudden  tupi  of  tiie  body  at  that 
place. 

The  heights'and  breadths  of  the  channel 
wales  may  be  nejLt  drawn ;  and  as  it  may 
be  readily  seen  from  their  situation  they 
are  intended  to  strengthen  the  topside, 
they  therefore  must  be  placed  as  nearly  as 
possible  between  the  lower  and  upper  deck 
ports,  and  their  lower  edge,  along  the  mid- 
ships, should  be  placedso  low  as  only  to  pre- 
vent their  being  cut  by  the  upfier  stops  of 
the  gun  deck  ports,  to  prevent  tlie  upper  edge 
being  wounded  by  the  upper  deck  ports, 
afore  and  abaft,  therefore  for  the  height 
of  the  lower  edge,  set  up  above  the  upper 
edge  of  the  keel,  at  the  fore  aide  of  the  rab- 
bit on  the  stem,  SO  foet;  at  ^,  29  foet;  at 
O,  28feet  5  unches ;  at  K,  27  feet  11  mches; 
at  F,  27  feet  6  inches ;  at  $  27  feet  3 
inches;  at  6,'  27 foet  6  inches;  at  12,  28 
feet ;  at  18,  28  feet  8  inches ;  at  24,  29  feet 
8  inches;  at  30,  30  feet  7  inches;  and  at 
3d,  32rfeet.  *  Then  a  curve  drawn  through 
tliese  heights  will  be  the  lower  edge  of  the 
channel, wale,  and  another  curve  drawuS 
feet,  parallel  above  it,  will  be  the  upper 
edge,  thus  tlie  channel  wale  will  be  rep^ 
sented. 

Now  to  complete  the  top  side,  the  several 
rails;^  drifts,  &e.  remain  to  be  Ascribed. 
Therefore  set  forward,  from  the  aft  side  of 
the  middle  stern  tunber,  51  feet,  the  length  of 
the  round-house,  and  this  should  beno  longer 
than  may  be  just  sufficient  for  the  neces* 
sary  accommodations,  as  the  shorter  the 
round-house  the  lower  the  top  side  may  bo 
kept  abaft ;  and  likewise  the  stern*  as  a 
low  snug  stem  always  appears  handsome, 
and  is  best,  as  a  proof  of  this,  and  the  ol^jec- 
tion  of  lofty  quarters  abaft,  several  ships  in 
the  navy  have  their  rouBd-faonses  taken 
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iway,  and  the  top  sides  ciit  down.  Set  np 
above  the  top  timber  line  "6  feet  6  inches, 
and  draw  a  cnrve  at  that  height,  parallel  to 
the  top  ^ber  line,  from  aft  to  the  fore 
end  of  the  roond-honse;  then  draw  another 
line,  2|  inches,  parallel  above  it,  and  that 
wiU  represent  the  plank  aheer  as  far  as  the 
roand-house. 

Thai  in  order  to  lower  the  top  side,  in  a 
Itandsome  manner,  as  it  approaches  the 
iraist,  or  lowest  part^  have  a  fall  or  trance 
at  the  fore  end  of  the  round-house,  tnmed 
«ff,  with  an  inverted  scroll,  upon  the  plank 
sheer  of  the  quarter  deck,  tlie  underside  6f 
irinch  is  4  feet  6  inches  above  the  top*tini' 
ber  Une,  and  parallel  to  it,  to  3  feet  6  inches 
befare  timber  IS,  draw  another  curve,  pa- 
laliel  f  ^  niches,  above  the  nnder  sida,  and 
the  plank  sheer  tims  &r  will  be  represent- 
ed, and  bouse  the  ports  at  the  fore  part  of 
the  quarter  deck.  Then  near  the  gang- 
way let  there  be  anothei^/all  or  break  at 
the  fore  part  of  tlie  quarter  deck,  its  ex- 
tent 1 1  f^et  6  inches  before  timber  12 ;  then 
set  op  5  feet  5  inches  above  the  top  timber 
fise,  and  draw  a  line  parallel  thereto,  6  feet 
9  indies  aft,  and  another  Ime  t\  inches  pa- 
nDel  above  it,  and  the  plank  sheer  will  be 
tOBipleted  from  aft.  Then  set  up  3  feet  11 
iocbes  above  the  top-timber  line,  and  draw 
a  curve,  parallel  thereto,  to  the  first  break 
h^fyn  timber  If,  and  that  will  be  the  unde> 
aide  of  the  drif^  rail,  and  draw  anotlier  4ine, 
parallel  to  4^  inches  above  that,  and  it  wiH 
complete  the  drift  rati  thus  far ;  then  con- 
thme  the  drift  rail  as  far  as  the  main  drift, 
by  keeping  its  nnder  side  2  feet  above,  and 
parallel  to  the  top-timber  line ;  now  iSnish 
the  taakk  drifit  at  tlie  fore  part  of  the  quar- 
ter deck  with  a  scroll,  and  the  plank  sheer 
above  it  with  an  inverted  scroll;  then  com- 
plete the  drift  rail  and  plank  she^r  at  the 
next  break,  with  a  quarter  round. 

Then  above  the  round-house,  at  the  side, 
m  np  4  feet  1  inch,  and  draw  a  cnrve  pa- 
raUel  thereto,  which  will  be  the  nnder  side 
of  the  rough  tree  rai),  and  a  Jine  drawn  4§ 
inches  above,  wilt  show  the  thickness,  of 
apper  side,  under  which  f^r  ports,  oh  each 
1^,  about  6  feet  4  inches  asunder,  and  3 
feet  4  inches  fore  and  aft,  may  be  drawn, 
observmg  they  are  dear  of  the  mieeh 
shrouds,  and  the  after  port  clear  of  the 
iqyper  finishing  of  the  quarter  gallery. 

Now  that  the  top  side  of  the  ship,  for- 
ward, should  bear  aresemblance  to  tiie  after 
|>art,  and  !n  drder  to  give  secmity  to  the 
fbrecastle,  set  up  above  the  top  timber  line, 
3  feet  10  inches,  and  draw  a  curve,  pendlel 
thereto,  from  the  fore  dde  of  the  beak  head 


to  the  aft  part  of  the  •forecastle,  and  another 
line  ^  inches  above,  and  parallel  to  the 
last,  and  the  forecastle  plank  sheer  will  be 
represented  ;  observe  the  after  p^rt  of  the 
forecastle  is  4  feet  8  inches  ahaft  timber  F, 
and  the  fore  side  of  tire  beak  head  10  feet 
3  inches  before  timber' S;  then  draw  the 
nnder  side  of  the  drift  rail  22  Inches  above, 
and  parallel  to  the  top-timber  line^  and  a 
Hnc  4A  inches  above  it  will  complete  the 
drift  rail,  and  the  drift  is  to  be  finished  like 
the  drift  at  the  foref)art  of  the  quarter  deck. 
l*hen  the  ports,  3  in  number, «  feet  10  inches 
fore  and  aft,  are  represented  by  timber 
heads,  as  their  situations  most  l>e  governed 
by  the  fore  shrouds ;  the  height  of  the  tim- 
ber heads  are  :i9  inches  above  the  pkmk 
sheer,  one  timber  head  'being  loft  to  form 
the  side  of  each  port,  and  one  between, 
and  three  or  four  before  the  foremast,  wid 
be  qnite  snfiicient,  and  there  mttf  be  two  * 
similar  timber  heads  left  up  abreast  the 
main  ma^t. 

The  sheer  rail  is  represented  by  the  top 
timber  line,  and  a  curve  drawn  to  5  inches 
parallel'  above  it,  and  tlie  waisf  rail  by 
curves  5^  inches  asunder,  drawn  parallel  be- 
low Hie  sheer  rail,  at  29  inches  in  the  clear. 
The  rails  and  drifts  being  merely  ornamen- 
tal, they  are  often  dispensed  with  in  the 
navy,  as  the  sides  of  the  ship  were  found  to 
decay  very  fast  under  them.  Some  have 
them  painted  only  along  the  sides,  bnt  mer- 
chant ships,  in  general,  Imve  them  wronglit 
solid  in  the  plank  of  the  top  side. 

The  channels  may  next  be  situated  as  the 
shrouds  leading  to  them  were  lately  men- 
tioned, with  regard  to  spacmg  the  quarter 
deck  and  forecastle  ports;  and  first,  tlie 
centres  and  rake  of  the  'masts  most  be. 
drawn  in  the  sheer  plan.  The  centre  of  the 
fore  mast  is  i^  feet  abaQ  the  afl  side  of  the 
stem  on  the  gun  deck  and  rakes,  or  inclines 
aft,  from  a  perpendicular,  with  the-uppcr 
side  of  the  keel  ^  of  an  inch,  in  every  yard 
of  its  length  from  die  centre  given.  The 
centre  of  the  mam  mibt  is  102  feet  abaft 
the  aft  side  of  the  stem,  on  the  gnn  deck 
sod  rakes  |  of  an  uich  in  every  yard  of  its 
length.  And  the  centre  of  the  mb.en  mast 
is  27  feet  before  the  fore  side  of  the  rabbit 
of  the  stem  post,  on  the  gun  dodc  and 
nk&  aft  I  of  an  inch  in  every  yard  of  its 
length.  Now  let  tlie  upper  edge^  of  all  the 
channels  be  kept  well  with  the  upper  edge 
of  the  sheer  railv  but  in  iMime  ships  the 
mizen  channel  is  kept  higher  than  the 
others,  the*  better  to  station  the  quarter 
deek  ports. 

The  length  of  flie  fore  channel  is  36  feet. 
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6  inehesy  and  its  for*  end  fixed  5  feet  4 
inches  before  the  centre  of  the  fore  mast  at 
that  place.  The  length  of  the  maib  channel 
b  29  feetr4  inches,  and  its  fore  end  3  inches 
before  the  centre  of  the  main  mast.  The 
length  of  the  mizen  channel  is  16  feet  6 
inches,  and  its  fore  end  1  inch  before  the 
centre  of  tlie  mizen  mas^.  The  outer  edges 
of  the  fore  and  main  channels  is  4|  inches, 
thicic,  and  outer  edge  of  mizen  channel  3§ 
inches  thick;  which  thicknetises  may  be 
drawn  parallel  their  whole  length  below  the 
npper  side.  The  dead-eyes,  that  is,  their 
diameters,  which  are  16  inches  tlie.main 
and  fore,  and  li  inches  the  mizen,  may  next 
be  drawn,  observing  to  place  their  centres 
tliat  the  rake  of  the  chains  m^  be  clear  of 
the  npper  deck  ports,  both  chains  and  pre- 
venter plates  to  rake  in  the  direction  of 
their  shrends,  which  is  best  done  m  the  Vol- 
flowing  manner  t  continue  upwards,  through 
the  centre,  the  rake  of  tlie  mast  to  the 
upper  side  of  the  tressle  trees,  which  for 
the  fqre  mast  is  87  feet  abov^  the  keelson ; 
then  draw  a  line  about  t  incites  more  than 
half  their  diameter  above,  and  parallel  to 
the  upper  side  of  tlie  fore  channel ;  then  od 
this  hne  fix  the  centre  of  the  ibre  dead-eye 
10  inches  abail  the  centre  of  tlie  fore  mast, 
and  the  centreiof  the  second  dead-eye  3  Ce«t 
9  inches  abaft  the  foremost  one's  centre,  and 
the  Centre  of  the  third,  fourth,  and  fifUi,  2  feet 
2  inches  asnnder ;  then  hues  drawn  straight 
their  centres,  and  crossing  the  height  set 
up  the-  mast,  gives  the  pr^er  rake  of  each 
dead-eye,  chains,  and  preventer  pUite;  and 
although  there  are  eleven  dead-eyes  in  the 
fore  channel,  theur  rakes  and  centres  must 
be  governed  by  the  ports.  Tlie  same  rule 
must  be  observed  in  raking  the  dead-eye 
for  the  top  mast,  backstay,  &c,  adding  tlie 
height  of  the  top  mast  to  the  (ower  part  of 
the  head.  / 

In  the  main  channel  are  12  dead-eyes, 
the  centre  of  the  foremost  dead-pye  to  be 
fixed  at  12  inches  abaft  the  centre  of  the 
tnain-mast,  and  the  centres  of  the  remain- 
ing dead-eyes  may  be  stationed  lour  be- 
tween each  port,  raking  them  by  the  same 
process  of  those  in  the  ifore-channel. 

Here  the  main- top-mast,  and  top-gallant 
backatay  dead-eyes,  had  much  better- be 
fixed  on  a  stool,  kept  tlie  height  of  the 
drift-sail  above,  as  they  will  not  only  clear 
the  ports  better, .  but  save  a  great  and  un- 
necessary consumption,  in  lengtheiiiug  tlie 
main-channeL 

Lastly,  the  mizen-channel,  liavuDg  7  dead- 
f  yes,  the  four  foremost  ones  ara^tatioqed 


between  the  quarter-deck  ports,  next  abaft 
the  mizen«mast ;  and  the  other  three,  and 
mizen-topmast  backstay  dead-eye,  is  sta* 
tinned  between  the  two  next  ports,  fixmg- 
tlie  centre  of  the  foremost  dead-eye  about 
4  inches  abaft  the  centre  of  tlie  mizen-mast, 
raking  them  as  before  described. 

The  keelson  bemg  lately  mentioned,  and 
not  drawn  before,  let  it  be  represented  m 
the  sheer  plan  thus :  first,  draw  in  the.  cut* 
ting-down  line,  which  is  a  curve  that  limits 
the  height  of  every  floor- timber,  m  the  mid- 
dle and  the  upper  part  of  the  dead  or  rising 
wood,  forward  and  abaft,  and  the  under- 
side of  the  keelson.  Set  up  at  thnber  S,  4 
feet  6  mches^  at  O,  2  feet  11  inches ;  at  K, 
2  feet  2  inches ;  at  F,  2  feet  i  inch ;  at  0,2 
feet; at 6,  2  feet  ^inch; at  12, 2 feet | inch ; 
at  18,  2  feet  3  inches ;  at  24,  3  ieet  3  mches ; 
and  at  30,  6  feet  Draw  a  curve  through 
tliese  spots,  aiid  another  at  18  inches,  pa- 
rallel above  it,  and  the  keelson  will  be  thus 
far  shown ;  but  as  the  fore  part  scarpbs  in- 
to the  stemson,  that  must  likewise  be  re^ 
presented ;  and  first,  by  drawing  a  curve 
11  inches  parallel,  abaft  the  aft  side  of  the 
stem,  from  the  head  to  timber  O,  we  show 
the  apron  or  inner  stem ;  then  another  carve, 
drawn  abaft  the  apron,  13  mches,  at  the  un^ 
der  side  «>f  the  upper  deck,  and  to  break  in 
fair  witli  the  npper  side  of  the  keelson,  will 
represent  the  stemson.  The  after  end  of 
the  keelson  scarpha  intp  tlie  knee,  agamst 
the  foreside  of  the  transoms. 

We  may  now  proceed*  to  draw  in  that  or* 
namental  and  useful  part  of  the  ship,  called 
the  head  i  ^d  here  beauty  and  lightness 
should  be  most  considered.  Draw  in  the 
under  side  of  the  bowsprit,  as  that  confines 
the  height  of  tlie  figure ;  set  up  above  the 
upper  side  of  the  upper  deck,  at  the  aft  side 
of  the  stem,  2  feet  11  inches ;  and  then  draw 
a  perpendicuhir,  at  15  feet  8  inches  before 
the  foreside  of  the  stem,  %t  the  upper 
part,  which  will  limit  the  fore  side  of  the 
figure;  set-up  thereon,  above  the  upper 
side  of  ^he  keel,  42  feet  3  inches ;  then  draw 
a  straight  line  through  these  two  heights^ 
and  it  will  represent  tlie  under  side  of  the 
bowsprit ;  and  another  line  dfawn  parallel 
above  it,  at  3  feet  distance  ob  a  square, 
will  show  the  diameter  or  upper  side  of  the 
bowsprit.  Npw  draw  the  knightlieads,  and 
let  them  be  sufllciently  in  height  as  to  ad* 
mit  a  shock  ovfsr  the  bowsprit,  so  as  to  se- 
cure it  firm  in  its  bed  on  the  stem :  to  do 
tills,  we  must  first  draw  half  the  diametec 
of  the  bowsprit,  parallel  to  the  middle  luie 
pf  the  half  br^dth  plfm,  and  thereon  J<)U^ 
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iMra  the  lore  tide  of  the  rabbit  of  the  stern, 
it  tfae  oodenide  of  the  bowsprit,  in  the 
ibeer  plan,  and  there  draw  a  section  of  the 
kaigfathead,  about  two  inches  witliiu  the 
bowsprit,  as  they  most  not  be  cot  any  more 
by  the  bowrpnt ;  then  by  squaring  up  the 
dn  sides  and  tfae  aft  side  of  the  section, 
from  the  half  breadth  plan,  to  and  above 
tbe  stem  in  the  sheer  plan ;  and, '  drawing 
Maes  parallel  to  the  ibre  side  of  the  rabbit, 
4  feet  4  inches  above  the  head  of  the  stem, 
md  tfae  starboard  knighthead  will  be  repre- 
KBted. 

Tbe  limtti  of  tfae  beak  head  shobld  next 
be  drawn  thus:  in  the  sheer  plan  draw  a 
perpendicalar,  6  feet  abaft  the  af%  side  of 
the  stem,  at  the  upper  part,  and  that  will 
be  the  fore  side  of  the  beak  head ;  set  up. 
ibove  the  npper  side  of  tbe  upper  deck  SO 
ioches,  and  draw  a  horizontal  line  from  the 
fere  side  of  tbe  back  head  to  the  stem. 

The  cheeks  being  the  basis  of  the  bead, 
their  situation  demands  peculiar  care,  espe- 
cirily  as  tbe  hawse  holes  come  between 
feen ;  therefore,  before  we  can  determine 
tbe  ntnation  of  the  lower  cheek,  the  hawse- 
btles  must  be  drawn  in  tbe  faalf  breadth 
pin,  md  squared  up  to  tlie  sheer  plan ;  then 
Kt  ap,  for  their  under  sides,  t  feet  3  inches 
tbotb  the  npper  side  of  the  npper  deck, 
ind  3  feet  8  inches  for  tlieir  npper  sides ; 
tba  the  ootsides  of  the  hawse  holes  may 
be  drawn  In  the  sheer  plan,  and  we  shall 
we  that  tbft.  cheeks,  as  here  to  be  drawn, 
^  rightly  situated:  thus,  for  the  under* 
tide  of  the  lower  cheek,  set  up  from  the 
■pper  edge  of  the  keel,  in  the  slieer- 
pfalo,  25  ftetf  on  the  fore  side  of  the  rabbit, 
00  tfae  stem,  and  from  thence  draw  an  aury 
carte,  rising,  to  break  in  fair  with  tfae  per- 
peadicnhu',  at  tfae  fore  side  of  tfae  figure, 
near  to  the  head  or  upper  p«rt|  and  this 
carve  will  represent  the  fore  side  or  set  of 
tfae  figure.  Abaft  the  stem,  the  cheek  may 
be  drawn  to  the  sheer  of  the  wale,  to  4  foet 
4  iaclief  y  its  Hfter  end.  The  npper  side  of 
the  upper  cheek  may  be  exactly  in  tfae 
anddle,  between  tfae  lower  side  of  tfae  low- 
er cfaeek,  and  the  upper  side  of  the  main  rail, 
tbe  upper  side  of  wfaicfa  is  kept  on  a  level 
witfa  ibb  beak  bead  at  tfae  stem ;  tfaen  set 
down  on  tfae  stem,  l>elow  tfae  upper  side  of 
tfae  upper  cheek,  11  iocfaes,  its  siding  or 
lower  edge.  Then  draw  a  parallel  Une,  4 
feet  4  incfaes  abaft  the  perpendicular  line, 
at  tbe  fore  side  of  tfae  figure,  tfaat  will  give 
the  boundary  of  the  hair  bracket,  except 
the  scroll,  and  likewise  tfae  aft-side  of  the 
igare ;  the  w^U  which  finishes  the  upper 


part  of  the  haur  bracket,  should  be  grace- 
fully turned  over  into  the  lower  part  of  the 
neck,  or  between  the  shoulders  of  the  fi- 
gure. Square  up  a  line  froov  tlie  after  end 
of  the  lower  cheeky  to  the  upper  cheek, 
and  then  draw  another  curve  line  from  the 
under  side  of  tlie  npper  cheek  at  the  stem, 
the  after  part  kept  nearly  parallel  to  the 
flight  of  the  lower  cheek,  gradually  rising,  ' 
to  break  in  fair  witb  the  perpendicnhir  last 
drawn,  and  the  under  side  of  the  upper 
cheek  will  now  be  represented.  Then  set 
off  the  heel  of  tbe  figure,  or  lengtli  of  the 
block  from  which  the  figure  is  to  be  carved, 
by  si|uaring  up  a  line  from  the  under  side  of 
tlie  lower  cheek  to  the  under  side  of  the 
upper  cheek,  7  feet  3  inches  abaft  the  per- 
pendicnbry  at  the  fore  side  of  the  fignre.. 
Then  to  draw  in  the  siding  or  upper  sides 
of  the  cheeks,  set  up  12  inches,  the  aiding  ^ 
of  the  lower  cheek  above  its  lower  side  at 
the  stem,  and  9  mches  at  the  heel  of  the 
figore,  or  foremost  end  of  the  lower  cfieek ; 
then  a  cnrve  drawn  to  a  regular  taper 
througfa  tfaose  spots,  describes  the  upper 
side  of  the  lower  cheek.  In  the  same,  draw 
m  the  npper  side  of  the  npper  cheek,  taper- 
ing regularly  from  11  inches,  its  siding  at 
the  stem  to  7  inches,  its  siding  at  ttie  lieel 
of  the  figure,  or  lower  end  of  the  liair 
bracket,  the  upper  part  of  which  at  the 
scroll,  may  be  5  inches  ;  the  hair  bracket 
should  be  completed  by  a  pleasmg  serpen- 
tine line,  finishing  with  the  scroll  before  ob- 
served. The  head  of  the  block,  or  upper 
part  of  tfae  figure,  may  be  completed  by 
continuing  tfae  Une  at  the  breast  of  the  &• 
gnre,  rounding  it  to  the  top  of  the  hair 
bracket,  which  is  37  feet  6  inches  above  tfae 
upper  side  of  tfae  keel,  observing  to  keep 
the  upper  part  of  the  figure  6  mches  below 
the  under  side  of  tfae  bowsprit. 

Havfaig  fixed  on  the  npper  side  of  tfae 
main  rail  at  tfae  stem,  continue  the  bag  or  ' 
upper  side  of  it  level  with  the  beak  head,  as 
for  out  as  possible,  for  the  cenveniency  of 
tfae  gratings,  gradually  rising  the  foremost 
end  nearly  parallel  with  the  flight  of  tfae 
upper  cfaeek,  terminating  tfae  foremost  end 
into  tfae  scroll  of  the  faatr  bracket ;  to  com* 
plete  the  after  end,  describe  the  arch  of  « 
circle  tliat  shall  break  in  faur  with  tlie  fore 
side  of  tlie  beak  h^d  at  tfae  forecastle^  and 
its  npper  side  at  tfae  stem  ;  tfae  under  side  * 
of  the  main  rail  is  drawn  by  regularly  taper- 
ing it  from  ii  inches,  its  monlding  at  tfae 
forecastle ;  to  7  incfaes,  its  monlding  at  tfae 
fore  end ;  tfaen  continue  tfae  faead  of  the 
main  rail  9  feet  6  inches  above  the  plank- 
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shcc-r,  corresponding  with  the  fore  side  of 
the  beak-head  and  it  is  complete.  n   - 

The  stations  of  the  head-timbers  may 
next  be  drawn  thus :  phice  the  stem  tim- 
ber,  or  that  nearest  the  stem,  which  is  7 
inches,  sided  half  its  siding  b^ore  the  stem, 
and  parallel  to  it,  from  the  upper  side  of  the 
upper  cheek,  to  the  under  side  of  the  main- 
rail  ;  then  fix  the  fore  side  of  the  foremost 
head  timber  on  the  upper  aide  of  the  upper 
cheek,  well  with  the  heel  of  the  figure,  rak- 
ing it  forward  its  siding,  which  is  5  inches. 
The  middle  timber,  which  is  sided  6  inches, 
may  be  now  drawn  exactly  between  the 
former  two. 

The  two  middle  rails,  between  the  main* 
rail  and  upper  cheek,  may  be  next  drawn, 
by  dividing  the  distance  Equally  between 
the  latter  at  every  head  timb<>r,  curves  then 
drawn,  regularly  tapering,  as  before,  to  their 
mouldings ;  they  may  be  thus  represented, 
as  far  aft  as  the  side,  wbich  terminates  the 
after-end  of  the  lower  rail,  about  two  feet 
abaft  the  stem  timbers;  and  it  may  be 
aow  said,  the  rarl  above  it  also,  as  most? 
ships  now  have  the  supporters  under  the 
cat-licads,  to  hang  plumb,  or  nearly  so ;  and 
atlhougli  this  may  not  finish  quite  so  hand- 
soipe  as  the  iVil  continuing  aft,  and  making 
the  supporter,  yet  it  is  much  stronger  for 
supporting  the  cat-heads ;  but  we  shaU  here 
describe  its  method  of  ending,  as  has  been 
usual,  and  the  cat-head  most  be  shown  in  the 
sheer  plan  ;  and  in  order  to  do  this^  it  must 
be  first  drawn  in  the  half  breadth  pkm ; 
thus  square  down  the  aft-sider  of  the  matn- 
rail,  or  beak-head  timber,  from  tlie  sheer  to 
the  half  breadth  plan,  squaring  it  across ; 
and  aootlier  line,  18  inches  abaft  it,  which 
will  be  the  fore-side,  and  the  ktter,  the 
aft^r  side  of  the  cat-head,  as  upon  tiie  foJ«- 
castle;  then  from  the  intersection  of  the 
fore  side  of  the  cat-head,  with  the  outside 
plank,  at  tlie  top-timber,  half  breadtb,  or 
llpper  side  of  the  forecastle^  at  the  side^ 
iiwecp  a  curve,  at  9  feet  distant,  or  without 
the  bow ;  for  at  this  place  the  cat-head  cuts 
the  sheer;  thep  square  up  a  line  that  shall 
cot  the  arch  last  drawn,  at  q  feet  before 
the  fore  side  of  the  cat-bead  ;  theh  a  line 
drawn  from  its  intersection,  to  where  the 
fore  side  of  the  cat-head  cats  the  outside 
plank,  shows  vrbat  the  cat-b^ad  casts  for- 
.  ward  4  then  a  parallel  Hue,  drawn  at  18 
inches  abaft  it,  on  a  square,  will  be  the  aft 
side,  and  to  complete  the  cat-head  on  the 
half  breadth  plan,  square  the  outer  end. 
Now  square  upwards  to  the  forecastle  .on 
the  sheer  plan,  where  tlie  aft  side  of  the 
cat-head  cots  the  outside  plank  on*, the  half 


breadtii  plan,  and  likewise  tts  enter  ends; 
then  level  out  a  line  wfaeie  the  eat-bead 
cuts  the  upper  side  of  the  forecastle ;  at  the 
side  abore  this  line  set  iqp  S  feet  10  inches 
on  the  perpendicular^  squared  up  for  the  aft 
side  at  the  outer  end ;  then  from  that  spot 
draw  a  line  to  intersect  the  aft  side  of  the 
cat-head  at  the  fbrecastie ;  and  that  will  be 
the  under  side  of  the  oat-head,  showmg 
what  it  stives  in  its  length  upwards ;  then 
draw  a  parallel  line  above  that  to  16|  inches, 
and  the  aft  side  of  ^the  c«t>head  will  be 
shown ;  then  join  the  perpendiculars  at  the 
outer  end,  agreeably  to  the  sheer,  and  draw 
a  Ime  at  the  fore  side,  parallel  to  the  aft 
aide,  and  the  under  side  of  the  cat-head  will 
be  represented.  In  the  half  breadth  plan, 
draw  the  supporter  under  the  cat-head, 
what  it  is  to  -project  the  bow,  which  is  6 
feet  6  inches,  and  its  siding  10  inches,  plac- 
ing it  in  the  middle  of  the  cat-head  ;  then 
square  up  its  length  and  aft  side'  to.  the  un- 
der skle  of  the  cat-head,  in  the  sheer  plan, 
and  draw  a  line  parallel  to  the  aft  side  of 
the  cat-head,  from  thence  to  the  side  its 
distance  from  the  aft  side  of  the  catrbead. 
Then  continue  upwards  the  under  side 
of  the  upper  middle  rail,  with  a  curve 
parallel,  or  neafly  ao,  to  the  aft  side  of 
the  main  rail>;  then  draw  the  ontei'end 
of  the  supporter  to  the  sliape  of  a  knee,  and 
finish  thereto  the  after  end  of  the  uppw 
middle  rail  with  a  pleasing  curve,  resem- 
blmg  the  after  end  of  the  main  raiL 

The  knee  of  the  head,  or  cutwater,  re- 
mains now  to  be  described.  Let  it  project 
from  the  seating  of  the  figure  about  3  indies> 
which  is  at  55  feet  6  inches  above  the  upper 
side  of  the  keel ;  then  draw  a  tine  across  to 
the  hair  bracket  with  the  sheer,  and  con- 
tinue the  npper  side  of  the  knee,  or  its  ca^ 
ting  down,  about  4  inches  ^bove,  a^d  paral- 
tel  to  the  upper  side  of  the  upper  cheek, 
Obsej-ve,  in  shaping  the  forepart  of  th« 
knee  downwardo,  it  be  not  too  full,  as  it  Is 
tlien  liable  to  rob  the  cable  very  »'•<*'. 
therefore  let  it  not  project;  the  fpreside  of 
the  lower  cheeV  only  to  have  sufficient  sab- 
stance  for  the  bobstay  holes,  which  are  4 
inches  diameter.  When  the  lower  side«f 
the  lower  cheek  cnU  the  foreside  of  tfce 
stem,  with  a  radius  of  5  feet  4  inches,  sweep 
an  arch ;  .then  draw  a  handsome  serpentiii* 
line  from  its  projection,  at  the  seat  ot 
the  figure,  downward!!,  that  may  5°*rf 
bock  of  the  arch  last  drawn,  awiitabre^ 
aft  the  upper  water  line,  which  is  two  K^ 
before  the  stem  at  that  place,  ^^^^^ 
dovmwards,  nearer  the  stem,  uo^  >t  "J?* 
the  gripe,  wliich  partakes  of  a  circle  ot 
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ktt  nMfim  08  it  approaches  tlie  fore  end  of 
the  ked.  Therefore  let  the  keel  be  coni- 
pleCed :  its  upper  edi^e  here  is  represented 
hj  the  upper  edge  of  the  rabbit :  but  this  is 
Bot  the  ease  in  all  ships;  for  East  India 
linpft  have  the  rabbit  in  the  middle  of  the 
keel  as  well  as  in  the  middle  of  the  stem ; 
ktttebserve,  all  heights  are  set  up  above 
the  hoe  representtng  the  opper  edge  of  the 
fibbit,  whether  in  the  middle  of  the  keel  or 
■pperedge.  Set  down  18  mches  from  the 
ipper  edge  of  the  keel,  and  draw  a  straight 
iiae  parallel  thereto,  which  represents  the 
aader  edge  of  the  mam  keel ;  tlien  below 
that  set  down  6  inclies,  and  dravying  ano- 
ther parallel  line,  the  false  keel  will  be  like- 
me  represented.  To  limit  the  foremost 
ead  of  the  keel,  square  up  a  line  as  shall  in- 
tenect  the  fore-side  of  the  stem,  leaving  as 
■Kb  <d  the  keel  below  the  stem  as  it  » 
deep  in  midships,  at  least  from  thence 
9tpttre  a  line  aoxMs  the  stem,  and  it  will 
Wt  the  fore-foot ;  and  the  keel  most  there 
he  that  depth  at  leas^  to  receive  th^  lower 
pirt  of  the  stem,  which  boxes  into  it  with  a 
learpb,  as  follow :  set  off  from  the  fore  end 
if  the  keel  6  foet  6  inches,  the  length  the 
•lam  scarphs  into  the  keel;  and  that  the 
rteon,  by  keeping  its  moulded  brtedtfa, 
ahonid  not  wound  the'  keel  too  much  at  its 
fever  edge,  let  the  aider  side  of  the  stem 
be  cot  off  parallel  with  the  under  side  of  the 
keel  two  feet  6'om  its  after  end.  The  false 
ked  may  pro|ect  the  main  keel  about  three 
iaches,  to  wibch  the  lower  part  of  the  gripe 
will  BiMte,  and  be  limited  by  the  fore-foot. 

The  sode  which  is  drawn  between  the 
ked  asd  half  breadth  phm  we  shall  here  de- 
Mtibe,  and  very  briefly,  as  most  draughts- 
Men  are  acquainted  with  scales  of  this  kind, 
ftipping  draughts,  in  general,  are  drawn  by 
tscale  of  one-fourth  of  an  inch  to  every 
fctt,  in  the  length  on  the  gun-deck,  or  be- 
tween tbt  perpendicidars ;  and  the  inches,  at 
each  end,  divided  into  twelve  parts,  by 
•even  liiiet  drawn  parallel  to  each  other  be- 
tvaen  the  under  side  of  Ibe  keel  and  the 
Man  half-brendth,  and  one  foot,  or  division, 
at  each  end,  beyond  the  perpendiculars,  are 
divided  each  way  in  the  middle  by  two  dia* 
Sau^  Imet,  which  produce  19  equal  parts, 
or  inches.  Sometimes  this  scale  is  oon- 
ilrected  with  five  lines,  and  the  foot  at  each 
end  divided  into  inches  by  three  equal  dia- 
gonal divisioas,  the  thick,  dark  Kne,  repre- 
atnting  the  under  side  of  the  keel,  is  generally 
coatBHied  round  the  scale  by  way  of  oma- 
peat. 

Now,  to  proceed  tn  finifh  the  stem,  qiMr- 


tergaUerieSy&c. :  first  draw  in  the  aft  side  of 
the  quarter-piece  at  the  outside^  which  yon 
will  find  by  the  rooodiog  of  the  stem,  to 
come  IS  inches  before  the  upper  counter 
knuckle  of  the  side  stem  timber,  jetting  it 
off  as  before  directed ;  then  draw  a  line 
with  peneil,  for  the  present,  parallel  to  the 
side  stem  timber  upwards,  as  the  projection- 
of  the  outside  of  the  quarter  g^^cry  is  nearly 
parallel  to  the  side,  except  towards  the  up- 
per part  of  the  quarter-piece.  Then  draw 
the  pngection  of  the  opper  counter  rail  at 
the  knuckle  of  the  middle  stem  tin^ber, 
tlms :  draw  a  line,  2^  inches  parallel,  abaft 
the  upper  counter  at  the  middle,  winch  will 
represent  the  thickness  of  the  plank  of  the 
upper  counter  i  then  draw  the  under  side 
of  the  rail,  square  from  the'npper  counter, 
and  to  project  enofigh  to  bury  the  phmk  in 
a  rabbit ;  from  thence  set  up  8  inches,  the 
breadth  of  the  rail,  and  to  intersect  it  set 
off  7  inches,  its  thickness,  drawing  the  up- 
per side  to  the  sheer;  then  from  this  pro- 
jection draw  lines  parallel  to  the  knuckles, 
till  they  intersect  the  line  drawn  for  the 
aftside  of  the  quarter  piece ;  thus  the  round 
up  of  the  aftside  of  th^  upper  counter  rail 
yM  be  represented  in  the  sheer  plan.  From 
the  iaterMction  of  the  upper  side  of  0e 
upper  conhter  rail  with  the  alt  side  of  the 
quarter-piece  draw  a  strmght  Ime  forwards, 
parallel  with  the  sheer,  or  top-timber  line, 
and  that  will  represent  the  upber  edge  of 
the  lower  gaUeiy  rim;  upon  ^aft  Une  set 
off  before  the  quarter  piece  16  fe^  9  inches, 
the  length  of  it  on  the  side,  then  the  upder- 
side  ef  the  rim  will  be  diown  by  a  line 
drawn  parallel  to  8  indies  bdow  it. 

In  the  same  manner  draw  a  aectidn  ef 
the  lower  comiter  rail,  its  under  side  to  be 
square  from  the  kpuokle  of  the  lower  conn- 
ter  at  the  middle  stem  timber,  and  to  pro- 
ject enough  to  bury  the  pUnk  of  the'iower 
counter,  the  thiekness  of  which  will  be  re- 
presented by  drawing  a  4ine  to  4  iaobes  pa- 
rallel, abaft  the  lower  counter,  at  the  mid- 
die ;  firom  thence  set  up  the  breadth  of  it, 
which  u  8}  inches,  and  thereto  project  8 
mches,  its  thickness;  from  thence  drarw 
,  Uaes  parallel  to  the  knuckles  of  the  lower 
oonnter  to  the  counter  at  the  side,  drawn 
parallel,  what  the  quarter  piece  projects,  or 
as  much  as  the  lower  counter  rail  ro«mds 
forward  at  the  outside;  thea  draw  a  tfae 
2  feet  10  inches  below,  and  parallel  to  the 
upper  side  of  the  1ew€r  gallery  thn,  an^ 
another  likewbe  8|  inches  ^low  it,  and  that 
will  show  the  lower  oonnter  ndl,  as  continu- 
ed rovod  the  quarters,  called  the  lovrer  at^ol 
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rail ;  set  off  from  ito  aft  side  13  feet,  the 
length  of  this  rail  on  the  qaarter.  Then 
draw  ia  the  lower  finishiug,  wlitcb  shonld 
be  as  light  and  airy  as  possible :  and  first 
set  down  10  inches  below  the  rail  last 
drawn,  and  draw  a  Jine  parallel  thereto,  aiid 
another  also  4  inches  below  it,  which  is  the 
thickness  of  the  stool.  Draw  a  line  paral- 
lel to  (he  rake  of  tiie  quarter-piece,  at  7 
feet  11  inches,  set  off  sqnare  before  it,  and 
this  wiU  give  the  rake  of  the  qtiarter  in  the 
middle  of  the  lower  gallery,  and  likewise 
'  the  middle  of  the  lower  finishing.  Set  down 
13  inches  below  the  stool,  and  in  the  direc- 
tion on  the  line  last  drawn;  then*  draw  a 
handsome  serpentine  line  firom  the  under 
side  of  the  lower  coonter-rail  at  the  side, 
through  the  spbt  last  set  off,  continuing  it 
upwards  nearly  to  the  fore  end  of  tlie  lower 
stool  rail,  the  lower  finishing  will  be  com- 
pleted; and  tlien  draw  a  curve  4  inches 
abaft,  and  parallel  to  the  lower  counter  at 
the  side,  and  the  stem  will  be  finished  be- 
Tow  the  lower  gallery  rim. 

Then  set  up  the  aA  side  of  the  quarter* 
piece,  and  with  the  rake  from  the  upper 
edge  of  the  lower  gallery  rim,  5  feet,  and 
draw  a  line  ^ong  the  quarter  parallel  to  the 
sh^er,  or  lower  gallery  rira,  and  another 
line  in  the  same  direction  8  inches  above  it, 
■and  itii  length,  16  feet  9  inches,  from  the 
aft  side  of  the  quarter  piece,  and  that  will 
represent  i^  middle  stool  rail,  and  a  conti- 
nuation ofthe  foot-space  rdil  from  aft  round , 
the  quarters.  Hitherto  the  quarter  piece 
has  been  considered  as  one  length,  from  the 
vpper  part  to  the  lower  gallery  rim ;  but  as 
that  would  make  it  very  heavy,  and  of  an 
wneceasary  length,^  let  its  heel,  or  lower 
end,  terminate  on  the  middle  stool. 

Now  set  forward  the  siding  of  tlie  quar- 
teri>iece,  which  is  16  inches,  on  a  square, 
^nd  draw  a  line  to  that  siding  parallel  to  the 
aft-side,  *which  represents  the  fore  side  of 
the  quarter-piece ;  continue  down '  the  fore- 
aide  line  firom  the  under  side  of  the  middle 
stool  rail  to  the  upper  side  of  the  lower  rim 
rail.  Then  setup  tlie  fore  side  of  the  quar- 
ter-piece on  the  rake,  3  feet  2  inches  above 
the  upper  edge  of  the  lower  run  rail,  and 
above  that  7|  inches,  and  draw  two  lines 
forward,  parallel  to  the  lower  rim,  to  12  feet 
t  inches  before  the  fore  side  of  the  quarter- 
pitce,  and  they  will  represent  the  upper 
galleiy  rim.  ,Then  above  the  upper  rim. 
aad  imrallel  io  it,  draw  the  upper  stool  rail 
thus:  setup  the  fore  side  of  tlie  quarter- 
piece,  and  OB  the  rake  3  feet  10  inches 
from  the  i^er  edge  of  the  upper  rim,  and 


6}  inches,  its  depth  above  if,  and  draw  two 
parallel  lines  from  thence  to  12  feet  2  mches 
before  the  fore  side  of  the  quarter-piece. 
Above  the  iH>per  stool  draw  the  upper 
finisliinff  thus :  set  up  die  rake  at  the  fore 
side  of  the  quarter-piece,  12  inches  from  the 
upper  side  of  the  upper  -stool,  and  below 
that  height  4  inehes;  then  tiraw  two  Unes 
from  thence,  parallel  to  the  upper  stool,  to 

10  feet  8  inches  before  the  fore  side  of  the 
quarter-piece  in  the  same  manner,  and  from 
the  same  place  as  above  set  23  inches,  and 
2|  inches  below  it,  and  .the  pulpit  rail,  or 
upper  rail  of  the  finish,  will  be  found  to  an- 
swer with  the  height  of  the  |>lank  sheer; 
then  set  forward  from  the  fore  side  of  the 
quarter-piece  10  leet  2  inches ;  then  draw 
between  those  two  rails  a  Kne  parallel  to 
the  rake  of  the  quarter,  about  S  inches 
vrithin  the  I  forwards ;  then  finish  the  fore 
part  of  the  quarter  fit>m  the  imder  side  of 
the  middle  rail  of  the  upper  finishing  to  the 
upper  side  of  the  npper  stool  rail  at  the 
fore  part  by  an  ogee  curve,  and  the  upper 
finishing  will  be  complete. 

Now,  as  the  upper  rim  shortens  so  much 
more  than  the  lower  rim,  in  order  to  make 
the  upper  gallery  lighter  and  smhller,  con- 
nect the  under  side  of  the  upper  rim  at  the 
fi>re  side  with  the  middle  stool  rail,  vnthan 
airy  raking  curve ;  then  the  munioos  sod 
gallery  lights  remain  only  to  be  represented 
to  complete  the  quarters.  And  first  draw 
the  fore  side  of  the  lower  gallery  hy  a  Une 
set  off  on  the  sheer  14  feet  2  inches  before, 
and  parallel  to  the  fore  side  of  the  quarter- 
piece,  from  the  upper  side  of  the  lower 
rim  to  the  under  side  of  the  middle  stool 
rail ;  then  set  aft  12  inches  on  a  square  fii>m 
this  line,  and  draw  another  parallel  there* 
to,  and  tliis  will  show  the  foremost  mnnisn 
of  the  lower  gallery ;  then  divide  between 
the  aft  side  of  this  monion  and  tlie  fore  side 
of  the  quarter-piece,  mto  three  Hghtt,  hav- 
ing a  twelve-incli  munion  between  each 
light,  and  then  the  light  will  be  about  2  feet 

11  inclies,  in  the  clear,  on  a  square ;  then 
draw  the  bottom  of  eadi  li^t  about  6 
inches  above,  and  parallel  to  the  lower  rim, 
for  the  vrater-table,  and  theu*  upper  parts 
about  4  inches  below  the  middle  ^tool 
rail. 

The  lights  of  tlie  npper  gallery  may  next 
be  drawn  in  a  simflar  manner.  Thus,  draw 
the  fore  part  as  before,  vrhich  is  11  feet 
7  inches  before  th$  fore  side  of  the  quarter 
4>iece,  theil  set  aft  10  inches  on  a  square 
for  the  foremost  munion  and  space  between 
that  and  the  fore  side  of  the  quarter-piece^ 
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ttvee  mimioos  of  10  inches  broad  each,  and 
ttvte  lights  about  2  feet  2  inches  in  the 
dear ;  draw  the  bottom  of  the  lights  about 
5i9die8aboTe  the  upper  rim,  and  tlie  np- 
per  part  of  the  lights  about  3  inches  below 
the  underside  of  the  upper  stool- rail :  hence 
the  quarters  are  complete.  To  finish  the 
fteni  abaft,  and  above  the  upper  counter, 
let  abaft  the  middle  stem  timber  on  the 
■pper  side  of  the  quarter  deck,  2  feet  6 
iadies,  and  draw  a  line  upwards  parallel  to 
the  aft  side  of  the  timber,  and  this  line  will 
be  tbe  projection  of  the  balcony.  On  this 
fine  set  down,  below  the  under  side  of  the 
qnrter  deck  about  IJ  inch,  from  whence 
draw  a  curve  that  shall  cut  the  side  stem- 
tiaberat  ]|  inch  below  the  under  side  of 
tbe  4{oarter  deck  at  that  place,  and  to  break 
ia  with  the  under  side  of  the  middle  stool 
rd,  at  the  aft  side  of  the  quarter  piece  ; 
theo  draw  another  cnrve  nearly  parallel 
•bove  it,  from  the  upper  side  of  the  middle 
Xool  rail,  to  project  a  inches  abaft  the  bal- 
eogy,  wad  it  will  represent  the  aft  side  view 
of  the  foot  space  tail,  as  far  as  the  middle 
fine.  Draw  an  horizontal  line  at  tlie  upper 
ade  of  the  foot  space  rail  abaft,  then  take 
tbe  apper  side  of  the  middle  rim  above  the 
niddle  stool  rail,  and  set  it  up  in  the  same 
BttBoer  above  the  horizontal  line  last  dra^vn, 
to  cut  the  aft  side  of  the  balcony,  and  from 
tbencedraw  a  curve  parallel  to  the  foo^ 
•pace  rail,  to  tlie  haside  of  the  qnarter-piece, 
which  is  represented  by  a  Kne  drawn  paral- 
lel to  tbe  aft  side  of  tlie  quarter-piece, 
at  about  4  inches  within  it,  then  draw  an- 
ofber  curve  parallel  below  tlie  former,  to 
tbe  depth  of  the  upper  rim,  and  the  breast 
laa  of  the  balcony  will  be  represented 
also.  Then  draw  a  parallel  line  5  inches 
abift  the  middle  stem-timber,  from  tlie  un- 
der ade  of  the  foot  space  raU  down  to  the 
upper  counter  rail,  and  that  will  show  the 
alter  monion  at  tlie  middle  of  the  stem. 

Now  draw  in  the  taffrail  and' upper  part 
of  the  quarter-piece,  which  unite  in  one 
view  at  the  side.  Set  up  3  feet  above  the 
upper  side  of  tlie  round  house,  at  the  mid- 
(fie  stem- timber,  and  draw  a  line  to  the 
sheer,  wtnch  will  be  the  upper  side  of  tlie 
tafiail;  then  draw  a  line  S  inches  abaft  tiie 
middle  timber,  and  parallel  to  It,  which 
will  be  the  aft  side  of  the  taffrail  birthing ; 
then  set  up  the  side  stem-timber  on  its 
rake,  3  feet  above  the  breast  rail,  for  the 
cove,  or  arching,  of  the  quarter-niece ;  theif 
from  the  under  side  of  the  tanrail,  which 


to  the  truss  munion  on  the  side  stemtim'* 
ber,  then  set  down  $  feet  below  the  upper 
^ide  of  the  ta£frail,  and  from  thence  draw 
another  curve,'  to  break  in  with  the  former 
at  the  truss-munion,  which  represent  the 
taffrail  cove  rail ;  then  set  up  5  feet  above 
the  breast  rail,  at  the  side  stem  timber  on 
tlie  rake,  and  finish  tlie  upper  part  of  the 
quarter-piece  to  diis  height  by  a  round  pa- 
rallel to  that  at  tlie  cove;  then  draw  a 
curve  from  the  aft  side  of  the  taffrail  down 
to  3  ijiclies  abaft  the  upper  part  of  the 
quarter-piece  at  the  side-timber,  and  an- 
'  other  curve,  parallel  before  it,  to  the  siditfg 
of  the  quarter-piece,  and  the  stem  will  be 
complete. 

The  rudder  now  remains  to  be  drawn  in 
the  slie^  plan,  which  represents  its  breadth^ 
and .  how  it  is  attached  to  the  stem-post* 
3et  up  from  the  upper  ed^  of  tlie  keel  19 
feet  6  inches  for  the  lower  hance,  which 
is  generally  kept  a  little  above  the  load  w^ 
ter  line;  then  set  up  25  feet  for  the  upper 
hance ;  then  set  aft,  from  the  aft  side  of  the 
stem-post,  its  breadth  at  the  keel,  which  is 
5  feet  8  inches,  and  at  tlie  lower  hance  4 
feet ;  then  draw  a  line  to  those  two  breadths, 
and  a  parallel  line  3  inches  abaft  it  for  the 
back,  and  the  rudder  is  formed  below  the 
lower  hance,  except  the  heel,  which  at 
the  forcside  may  come  as  low  down  as  the 
middle  of  the  main  keel,  and  cut  off"  with 
a  line  4  inches  short  of  that  at  tbe  aft  side, 
below  which  is  fixed  a  sole,  eqtial  in  depth 
to  the  false  keel,  this  is  to  prevent  its 
striking,  if  the  ship  touches  the  ground. 
Then  draw  a  moulding  at  the  lower  hance, 
80  as  to  reduce  the  breadth  to  3  feet  4 
inches;  then  set  aft  3  feet  at  the  upper 
hance,  and  join  the  two  last  breadths  fay  a 
straight  line  ;  then  reduce  the  npper  haoce, 
with  an  ogee  moulding,  to  2  feet  6  inches ; 
then  set  off  2  feet  4  indies,  the  breadth  at 
the  head  ;  now  the  hdad  mnst  run  up  high 
enough  to  take  a  tiller  above  the  npper 
deck  ;  therefore  set  up  above  the  deck  5 
feet,  and  continue  upwards  the  aft  side  of 
the  stern-post,  which  will  represent  the  fore 
side  of  the  rodder ;  then  set  aft  the  breadth 
of  the  head  as  above,  and  join  it  with  a 
straiglit  luie  to  the  breadth  at  tlic  upper 
hance^  and  the  aft  side  of  the  mdder  win 
be  represented.  The  pintles  and  braces 
may  next  be  drawn,  and  as  the  straps  of  the 
upper  biace  must  come  round  the  bead  of 
the^standard  on  the  gun  deck,  and,  meethig 
in  tlie  middle,  becomes  a  double  securitj 


may  be  about  1^  indi  below  tlie  under  side  .  to  the  brace  ;  nierefore  its  under  side  i 
«f  the  round-house  transom,  draw  a  curve     be  about  3  mches  above  the  upper  side  oif 
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the  wing  transom ;  tben  6x  the  nnder  side 
of  the  lower  l)imce  about  8  inches  above  the 
upper  side  of  the  keel,  then  the  odiers, 
which  are  fi?e  fai  nnmber,  may  be  placed  at 
equal  distances  between  the  upper  and 
lower  brace,  their  lengths  may  be  repre- 
sent^ by  setting  off,  before  the  aft  side  of 
Itie  post,  the  length  of  the  lower  brace, 
whidi  is  7  feet,  and  the  second  brace,  which 
is  4  ^t  6  inches ;  then,  by  drawing  a  line 
^to  these  two,  the  intermediate  ones  will  be 
governed  by  it ;  then  set  np  the  breadth  of 
the  straps,  which  is  4\  inche^,  drawing  them 
parallel  to  the  lengths  above  mentioned, 
and  Bcpare  from  the  afl  side  of  the  post. 
^  The  pintles  are  next  drawn,  4{  inches  the 
breadth  of  $ieir  straps,  immediately  above 
the  braces,  andp.^rallel  tliereto,  across  the 
mdder,  and  extend  within  2  inches  of  the 
back.  The  pintles  are  3|  inches  in  dtame- 
ter,  and  13  inches  long,  except  the  lower 
one,  which  is  15  inches  long. 

The  st^ps  of  the  side  being  mentioned, 
we  will  describe  their  situation.  Before  we 
can  say  the  sheer  draught  is  complete,  the 
steps  mo^  be  fixed  to  the  side,  at  the  fore 
part  of  the  main  drift,  and  in  length  what 
the  distance  between  the  ports  will  admit ; 
they  are  generally  placed  5  inches  asunder, 
and  6  inches  deep,  and  continued  from  11 
inches  below  t^  top  of  the  side  to  the  up« 
per  «dge  of  the  lower  or  mam  wales. 

The  chestree  may.  be  also  drawn,  which 
must  be  placed  at  a  proper  di&tance  before 
the  main-mast,  for  hauling  home  Ae  nuun 
tack ;  therefore'  place  it  the  most  conve- 
nient abaft  the  break  of  the  forecastle, 
wbieh  m  this  ship  is  5  feet ;  it  is  sided  10 
ioches  at  the  upper  part  or  top  of  the  side, 
and  tapers  to  6  inches  at  the  lower  part  or 
upper  edge  of  the  channel  wales. 

Lastfy,  the  anchor-ttnhig  is  a  birthing  of 
three-inch  plank,  prelecting  from  a  bolster 
on  the  side,  at  the  upper  edge  of  tlie  channel 
wales,  to  tfae  outside  of  the  fore  channel,  and 
is  to  convey  the  peak  of  the  anchor  on  to 
the  plank  sheer,  to  stow  it  clear  of  the  side ; 
and  as  it  determines  the  length  of  the  fore 
chanwl,  it  shoidd  always  be  drawn  on  the 
pfaeer  pbm  by  a  radius  equal  to  the  length 
of  the  anchor  from  the  ring  to'  the  peak  of 
the  fluke,  allowing  for  the  cat-block  at  tlie 
outer  end  of  the  cat-head ;  and  the  Iming 
should  be  so  placed  up  the  side,  that  the 
peak  of  the  anchor  may  sweep  up  the  mid- 
dle of  it :  the  fore  side  is  finished  agreeable 
^  tfait  sweep,  and  the  al^  side  is  shown 
i«rpen8icnlar. 

'  The  cat-block  may  be  likewise  drawn 
•baft  the  main  rail  of  d^e  head,  and  the  tim* 
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ber-head  ac^ining  upon  the  plank  sheer  of 
the  forecastle,  and  the  sheer  draught  iJky 
be  said  to  be  completed. 

Ships.  WilfnUy  destroying  a  ship,  with 
intent  to  prejudice  the  insurers ;  plundering 
a  ship  in  distress  ;  stealing  goods  of  the  va- 
lue of  4O9.  from  on  ship-board  ;  burning  or 
destroying  any  of  his  Majesty's  shipping  or 
stores ;  are,  by  a  variety  of.  statutes,  made 
felony,  without  benefit  of  clergy. 

Ship  money^  an  imposition  charged  on 
the  portSy  towns,  cities,  boroughs,  and  conn- 
ties  of  this  realm,  in  the  time  of  Charles  I., 
by  writs,  commonly  called  ship- writs,  under 
the  great  seal  of  England,  in  1635  and  1636, 
forprovidmg  and  furnishing  certain  ships 
for  the  King's  service,  &c.  which  was  de- 
chred  to  be  contraiy  to  the  laws  and  sta- 
tutes of  this  realm,  die  petition  of  right, 
and  Uberty  of  the  subject. 

SHIRE,  in  geography,  signifies  the  same 
as  county ;  being  originally  derived  from  the 
Saxon  rcifiaf^  to  dioide» 

SHIVERS,  or  Shbevbrs,  m  the  sea- 
language,  names  given  to  the  little  rollers  or 
round  wheels  of  pulleys. 

SHO  AD,  among  mmers,  denotes  a  train 
of  metalline  stones,  serving  to  direct  them 
in  the  discovery  of  mines. 

SHOAL,  in  the  sea-language,  denotes  a 
place  where  the  water  is  shallow. 

SHOE/or  an  anchor,  m  a  ship,  the  phce 
for  the  andior  to  rest,  and  fitted  to  receive 
the  stock.  Sec,  so  as  to  prevent  the  sheets, 
tacks,  and  other  running-riggmgy  from  gall- 
ing, or  being  entangled  with  the  flukes. 

SHOOTING.    See  Gunnery  and  fto- 

JECTILES. 

Shooting.    See  Sporting. 

Shooting,  maliciously,  at  persons  in  any 
dwelling  house,  or  other  place,  though  death 
should  not  ensue,  is  felony  without  clergy, 
by  9  George  I.  c.  29,  conunonly  called  the 
Black  Act. 

SHOPLIFTERS,  those  who  steal  goods 
privately  out  of  shops.  If  the  goods  are  of 
the  value  of  5/.  though  no  person  be  in  the 
shop,  is  felony  without  benefit  of  cleigy. 
10  and  11  William  IIL  c  «3. 
.  SHORE,  a  place  washed  by  the  sea,  or 
by  some  large  river.  Count  Marsigli  di- 
vides the  sea-shore  into  three  portions;  the 
first  of  which  is  that  tract  of  land  which  the 
sea  just  reaches  in  storms  and  high  tides, 
but  which  it  never  covers ;  the  second  part 
of  the  shore,  is  that  which  is  covered  in 
high  tides  and  storms,  but  is  dry  at  other 
times ;  and  the  third  is  the  descent  from 
this,  which  is  always  covered  vrith  water* 
The  first  part  is  only  a  continnatk>n  of  the 
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CdBtioeDty  and  saSen  no  akeration  fVom 
tlMDeiglib<iiiriM>od  of  ttie  sea,  ei^cept  that  it 
■  rendered  fit  for  the  growth  of  some 
pbnta,  and  wbolly  unfit  for  that  of  others,, 
by  the  saline  steams  and  impregnations  ; 
ad  it  is  scarcely  to  be  conceived  by  any,  bat 
Ihsse  who  have  observed  it,  how  4r  on 
bad  the  efi^ts  of  the  sea  reacli,  so  as  to 
wake  the  earth  proper  for  plants,  which 
viD  aot  grow  witiioat  tliis  mflitence  ;  there 
being  several  plants  frequently  found  on 
bigh  hills,  and  dry  pbiccs,  at  three,  four,  and 
BMre  miles  firom  the  sea,  which  yet  woald 
Btt  growy  unless  in  the  neighbourhood  of  it» 
Bor  will  ever  be  found  elsewhere.  The  se- 
cond part  or  portion  of  the  shore  is  much 
■ore  afiected  by  the  sea  than  the  former, 
being  fi«qaently  vrashed  and  beaten  by  it. 
Iti  productions  are  rendered  salt  by  the 
water,  and  it  is  covered  with  sandy  or  with 
the  fragments  of  shelb  in  form  of  sand,  and  ui 
MMe  places  with  a  tartarons  matter  depo« 
ated  from  the  water;  the,  colour  of  this 
vhde  extent  of  ground  is  usually  dusky  and 
daO,  especially  where  there  are  rocks  and 
stones,  and  these  covered  with  a  shmy  mat- 
ter. The  third  part  of  the  shore  is  more  af- 
fected by  the  sea  than  either  of  the  others, 
»d  is  covered  with  an  unifbnn  crust  of  the 
tnM  nature  of  the  bottom  of  the  sea,  ex- 
cept that  plants  and  animals  have  tlieir  resi- 
deace  in  it  j  and  the  decayed  parts  of  these 
alter  it  a.tittle. 

SHO&I^  in  mineralogy,  occurs  com- 
aonly  in  granite,  gneiss,  and  other  similar 
redu ;  often  in  mass,  but  veiy  frequently 
crystallized.  The  primitive  form  of  its 
ciyMals  is  an  obtuse  ihomboid,  the  solid 
m^  at  the  summit  of  which  is  139^,  having 
iboiBboid  fiices,  with  angles  of  114<^  12'  and 
^  48' :  but  it  usaaDy  occurs  ui  three,  six, 
eight,  nhie,  or  twelve  sided  prisms,  termi- 
arted  by  four  or  five-sided  summits,  va« 
rioosly  truncated. 

Sno&Ly  Uaefc.  Colour  blaak.  Found  hi 
MM,  disspminated  and  ctystalUzed.  Crys- 
tib  three-sided  prisma,  having  their  lateral 
edges  truncated.  Sometimes  term^ting 
ia  a  pyramid.  %  becomes  electric  by  heat. 
When  heated  to  redness,  its  colour  becomes 
hrownhh  red;  and  at  127<>  Wedgewood,  it  is 
eottverted  into  a  brownish  compact  enamel. 
According  to  Wiegleb,  it  is  composed  of 

Ahinuna 41.25 

Silica... .(% 34.16 

Iron.; 20.00 

Manganese m.    5.4jL 

100.82 
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Shorl,  electtle.  This  stone .  was  first 
made  known  in  Europe  by  specimens 
brought  from  Ceylon ;  but  it  is  now  found 
frequent^  forming  a  part  of  the  composition 
of  mountains.  It  is  sometimes  in  amor- 
phous pieces,  bat  much  more  frequently 
crystalliied  in  three  or  nine  sided  prisms^ 
with  four-sided  sumniits.  Colour  usually 
green  ;  sometimes  brown,  red,  blue.  Found 
in  mass,  in  grains,  and  crystallized.  Crystals 
three,  six,  or  nine-sided  prisms,  variously 
truncated.  Its  texture  is  foliated.  Specific 
gravity  S,  Colour  brown,  sometunes  with 
a  tint  of  green,  blue,  red,  or  yellow.  When 
heated  to  200^  Fahrenheit,  it  becomes  elec- 
tric, one  of  the  summits  negatively  and  the 
other  positively.  It  reddeds  when  heated, 
and  is  fusible  per  se,  with  white  intumes- 
cencoy  into  a  white  or  grey  enamel.  Ac- 
corduig  to  VauqueUn,  it  is  composed  of 

SiUca 40 

Alumina ^ 39 

Oxide  of  uron ......,.•  12 

Lime 4 

Oxide  of  manganese.....  2.5 

97.5 

Loss 2^ 

SHORLITE,  a  stone  which  received  its 
name  from  M.  Klaproth,  is  generally  found 
in  oblong  masses,  which,  when  regular,  are 
six-sided  prisms,  inserted  in  granite.  Its 
texture  is  foliated.  Specific  gravity  3.53. 
Coloii^r  greenish  or  y^Uowish  vriiite ;  some- 
times sulphur  yellow.  Not  altered  by  heat. 
It  is  composed  of 

Alumina..... 50 

Silica 50 

100 

SHORT-HAND,  Stenography.  When 
mankind  had  acquured  a  tolerable  degree  of 
expertness  and  exactness  in  the  use  of  let* 
ters  by  the  ordinary  modes  of  writing,  it 
became  the  study  of  the  carious  to  invent 
more  concise  methods  of  denoting  the  same 
words  or  phrases.  Hence  sundry  schemes 
of  abbreviation  for  compendious  vrriting 
were  devised  ;  and  the  learned  of  difiere»c 
nations  iottt>duced  them  into  their  respec- 
tive languages,  according  as  more  skill  and 
greater  perfection  in  writing  tliem  were 
acquired.  Buxtorf  has  written  a  learned^ 
history  of  Hebrew  abbreviations,  as  a  key 
to  understand  the  Rabbinical  authors.  Soma 
of  them  are  the  incipient  letters  of  several 
words,  joined  together  as  one,  and  marked 
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at  the  top  with  points ;  others  are  the  final 
letters  of  words ;  and^  others,  again,  are 
contracted  words,  wherein  tw6  oi*  three 
letters  are  made  to  denote  an  entire  word. 
Hie  Jews  were  particularly  partial  to  tliese 
Methods  of  abbreviation,  to  which  they 
added  a  few  arbitrary  characters  to  express 
certain  proper  names,  such  as  God,  Je- 
hovah, &c. 

This  kind  of  writing  was,  by  defrreeSfin- 
trodaced,  and  svcce^sttiily  practised  among 
the  Greeks.     Nicolai  gives  it  a!^  bis  opinion 
that  Xenophon  first  tanght  the  Greeks  to 
write  by  certain  notes,  in  the  nature  of  cha- 
racters.   Laertius  confirms   tliis   opinion, 
and  particularly  mentions  two  methods  of 
short  writing,  viz,  one  by  contractions  of 
words,  and  the  other  by  arbitrary  marks, 
lliis  art  was  practised  among  the  Romans 
at  an  early  period.    Indeed,  the  first  in- 
vention of  a  system  of  short-band,  by  which 
the  writer  was  enabled  to  follow  the  most 
i  rapid  speaker,  has  been  ascribed  by  «ome 
fo'the  poet  Ennius,  and  it  is  said  that  it  was 
afterwards  improved  by  Tyro,  Cicero's  freed 
man;  and  still  more  so  by  Seneca.    Ennius 
began  the  practice  with  one  tlionsand  one 
hnndred  marks  of  his  own  contrivance.    As 
an  elucidation  of  this  subject,  and  to  show  in 
what  estimation  this  art  was  held  among  tlie 
Romans,  we  may  briefly  notice  two  of  the 
-    Roman  Emperoi^,  of  very  opposite  cha- 
racters; Caligula  and  Titus  Vespasian.     It 
was  deemed  a  great  defect  in  one  of  them 
to  be  ignorant  of  short-hand,  and  a  perfec- 
tion in  the  other,  to  be  acquainted  with  tliis 
highly  useful  and  ingenious  art.  Caligula  was 
a  man  guilty  of  so  many  vices,  that  it  might 
be  imagined'  his  ignorance  of  short-hand 
would  not  have  fallen  under  the  notice  of 
an  historian.    And  yet  Suetonius  mentions 
'     it  as  something  remarkable,  that  he  who 
was  so  expert  in  other  matters,  and  wanted 
not  capacity  and  parts,  was  totally  ignorant 
of  sliort-hand.     Titus  Vespasian,  on  the 
contraiy,  was  remarkable  for  writing  short- 
hand exceedingly  swift.    He  wa-»  Indeed  a 
tme  lover  of  tlie\art,  and  made  it  not  only 
his  business  but  his  diversion.    It  afforded 
him  great  pleasure  to  get  his  amanuenses 
together,  and  entertain  himself  witli  trying 
which  of  them  could  write  fastest ;  »o  tliat, 
by  constant  practice,  he  acquired  such  a 
command  of  hand,  and  such  a  facility  in 
imitation,  that  he  was  wont  to  joke  upon 
himself  and  say,  what  a  special  count,?ifcit 
he  should  have  made. 

The  different  schemes  of  short-hand  for- 
merly used,  were  probably  much  of  tht 


same  natur^p,  exceedingly  athitrory,  and,  for 
the  most  part,  unintelligible  to  any  bat 
those  who  practised  them ;  and,  for  that 
reason,  were  soo^  forgotten  and  destroyed. 
We  may  guess  at  tlie  fiite  they  generally 
experienced,  by  two  books  of  sliort-hand 
mentioned  by  TiithCmiuS.  The  first  was  a 
dictionary  of  short-hand,  which  he  bonghl 
of  an  abbot,  who  was  a  doctor  of  law,  for  a 
few  pence,  to  the  great  satisfaction  of  the 
community  to  which  he  belonged,  who  had 
ordered  the  short-hand  marks  to  be  erased, 
for  the  sake  of  the  parchment  on  which 
they  were  written.  The  other  was  a  short- 
hand copy  of  the  book  of  Psalms,  which  he 
met  with  in  another  monastry,  where  the 
learned  monks  had  inscribed  upon  it,  by 
way  of  title,  «/l  Psalter  of  the  Armenia 
Language !"  Several  copies  of  a  dictionary 
and  psalter,  uk  tlie  Roman  short  hand,  are 
mentioned  as  extant  in  difibreut  hbraries ; 
but  they  are,  in  general,  the  same  method, 
as  may  be  judged  by  the  accounts  of  those 
who  mention  them,  and  also  from  the  appear- 
ance of  the  hand-writing  of  an  old  short- 
hand psalter,  in  the  library  of  St.  Ger- 
main's at  Paris,  a  few  pages  from  which 
were  transcribed  for  tlie  use  of  the  writer 
of  these  observations. 

Plutardi,  in  his  life  of  Cato,  informs  in, 
tliat  the  celebrated  speech  of  that  patriot, 
reUtiug  to  tine  Catilinian  Conspiracy,  was 
taken  and  preserved  in  short-hand.  Tliere 
are  numerous  epigrams  of  Ansonios,  Mar- 
tial, and  Manihus,  descriptive  and  com- 
mendatory of  shorthimd.  Probably  the 
most  ancient  method  of  short-writuig  at 
present  extant,  is  a  Latin  MS.  entitled 
**Ars  Scribendi  Characterise*  or,  "The 
Art  of  Writing  in  Cliariicters."  The  author 
of  this  tract  is  unknown ;  but,  we  believe, 
it  was  printed  about  the  year  i412. 

The  ancient  Iri&h  alphabeU,  particofairly 
the  fii-st>  wiiicli  was  pur^ely  stenographic, 
named  Bobetetli,  have  a  strong  resem- 
blance to  many  of  our  modern  short-band^, 
but  they  are  now  little  known.  A  speci- 
men of  this  writing  may  be  seen  in  Led* 
wicli»s  Antiquities,  p.  98.    . 

M.  Lambiuet,  in  his  Researclies  apoo 
Printing,  observes,  tliat  modem  stenogia- 
phy,  which,  hke  the  telegrapli,  dates  in 
France  fi  om  the  foundation  of  the  repobiic, 
has  neither  the  inconvenience,  nor  the  ob- 
scurity, nor  the  danger  of  the  ancient. 
The  old  characters  varied  under  tlie  hand 
Of  the  copiers,  and  the  sense  changed  ac- 
cording to  the  genius  of  the  iot^preten; 
so  that  their  contractions  are  become  so 
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■loy  engmas,  becanse  we  can  refer  to  no 
otber  eopiei  to  ascertain  tbe  true  reading, 
and  because  tbe  authors  are  no  longer  in 
txirtence.  ^Bnt,"  continues  Lanibinet, 
"  by  the  present  system  of  stenography,  the 
writers  follow  the  words  of  tbe  public  ora- 
tors, take  do\rn  tlieir  speeches,  tlie  motions, 
tbe  debates  of  the  tribune,  or  the  lectures 
of  die  professors  at  the  Lyceum,  and  pro- 
dsee  a  literal  translation  at  last,  in  the  usual 
dHracters,  and  in  print.'*  What  the  im- 
pTOfed  short-band  is,  to  which  this  French 
writer  alludes,  we  are  not  informed. 

Ilie  iogenious  attempt  of  the  late  learn- 
ed Bisliop  Wtlkins,  towards  a  real  charac- 
ter sod  philosophical  language,  has  much 
tbe  appearance  of  some  short-hands  now  in 
He.  How  kr  this  attempt  might  have  been 
nccessfal  we  know  not;  had  the  contri- 
vance been  carried  to  that  degree  of  per- 
ftetion  ef  which  the  Biiibop  thought  it  ca- 
pable. The  reader  may  find  a  specimen 
«f  this  philosophic  character  in  Stewers' 
?riBter*s  Gnlmoiar. 

Hie  shortest  and  most  curious  mode  of 
writing,  not  professedly  stenographic,  which 
we  have  hitherto  seen,  is  the  specimen  of 
ttcteot  Welsh,  foj  the  ingenious  Mr.  W. 
Oweo.  This  also  may  be  seen  in  Mr. 
Siowers*  Grammar,  p.  2d4. 

Tbe  art  of  short-writing  was  first  attempt- 
ed to  be  published  in  this  country  in  the 
year  1588,  in  a  treatise  entitled '<Charac- 
terie,  or  die  Art  of  Short,  Swift,  and  Se- 
cret Writing,  by  Character,  by  Timothy 
Bright,  M.  D."  Two  years  after  the  ap- 
Pwance  of  Dr.  Hright's  treatise,  Mr.  Pe- 
^r  Bale  published  bis  <<  Writing  School- 
Bttter,**  which  he  divided  into  three  parts, 
tbefint  of  which  he  entitled  '<  Brachygra- 
pby  *  containing  rules  to  write  as  fast  as  a 
*ui  ciQ  »peak,  with  propriety  and  distinc- 
tion. In  1618,  appeared  Willises  *<  Steno- 
pipby ;  or  Short4iand  Writing,  by  spelling 
CbsnKsterics."  This  system  consisted  of 
1<B  alphabets,  denominated  words  of  sort ; 
*eveti  of  whirh  were  composed  of  the  initial 
^ttters  of  words ;  the  rest,  principally  by 
tbe  omission  of  unnecessary  letters,  and  by 
lyabolical  figures.  Thia  system  was  at- 
tenpteU  to  be  improved  upon  by  Henry 
pirt  «*  Bnchygrapliy.''  Omitting  the  men- 
tion of  numeitius  other  methods  of  Short- 
k»nd  writing,  that  soon  followed  these  seve- 
tti  Kbemes,  we  most  proceed  to  hiy  before 
Ibe  reader  such  a  system  of  stenography, 
^  if  generally  known,  would  supersede  tlie 
necessity  of  every  other  system;  having 
^  tbe  result  of  great  labour  and  ing^ 


unity,  as  well  as  recommended,  and  its 
practical  utility  sufficiently  demonstrated^ 
by  the  practice  of  some  of  the  first  literary 
characters  of  our  age,  and  the  best  judges 
of  the  art  This  system  is  that  invented  by 
the  late  ingenious  and  worthy  Mr.  John 
B3rrom,  M.  A.  F.  R.  S.  commonly  known 
by  the  appellation  of  Doctor ;  availing  our- 
selves, at  the  same  time,  of  the  very  judi* 
dous  improvements  introduced  by  Mr.  Mo- 
lin^ux,  of  Macclesfield,  whose  Introthic- 
tion  to  Byrom's  Shorthand  is  certainly 
the  most  beautiful  and  complete  work  oq 
the  subject  ever  yet  produced  to  the  pub- 
lic. It  is  pui>lished,  for  the  author,  by 
Longman  and  Co.  London. 

The  short-hand  alphabet,  as  exhibited  in 
the  annexed  plate,  consists'of  the  shortest 
and  simplest  marks  in  nature ;  and  on  the 
proper  formation  and  combination  of  these 
characters,  depend  the  beauty  and  accuracy 
of  the  writing.  We  will  endeavour  to  lay 
down  such  directions,  as  appear  necessa^ 
to  acquire  a^  general  knowledge  of  the  art ; 
referring  cur  readers  to.  Mr.  Molineuz's 
Treatise,  for  more  ample  instructions  on 
the  snbject. 

The  great  end  of  short-writing  being  to 
convey  the  sounds  of  words,  by  the  fewest, 
as  well  as  tlie  most  simple  characters,  'all 
those  letters  which  are  not  distinctly  sound* 
ed  in  pronunciation  are  to  be  omitted ;  ex- 
cept in  a  few  cases,  where  either  the  word 
would  be  rendered  ambiguous,  or  present 
an  unsightly  appearance,  without  certain 
of  its  quiescent  letters :  for  instance,  it  is 
evident  that  Uie  letters  trailed,  properly 
joined  together,  might  be  allowed  to  repre- 
sent tcalked,  provided  the  reader  could  al- 
ways remember  to  sound  the  a  ^  broad,  as 
in  wall;  but  as  the  word,  so  contracted, 
might  easily  be  mistaken  for  the  word  took* ' 
«d;  it  is  always -best  to  spell  it  with  the  let- 
ter I;  thus,  walkd,  Tliis  example  will  suf« 
fice  for  otiier  words  of  the  like  nature.  Tht 
omission  of  vowels,  especially  in  the  middle 
of  words,  has  been  a  ^ult  too  common  with, 
writers  on  the  piesent  snbject:  yet  it  must 
generally  be  .observed,  that  in  short-writing 
it  is  proper  to  insert  those  vowels  only 
which  are  absolutely  necessary  in  the  pro- 
nunciation, which  is  a  great  saving  of  time, 
as  well  as  conducive  to  the  beauty  of  the 
writing.  It  is  sometimes  convenient,  for  the 
sake  of  facility  in  joining,  to  substitute  one 
letter  for  another :  as  fc  for  9,  ks  for  x,  &c. 
yet  this  should  never  be  resorted  to^  but 
fo^  jsome  obvious  advantage  of  beauty  or 
brevity. 
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The  sbdrt-hand  alptu^t,  as  some  sop- 
pose  concenung  the  Hebrew,  coosbts  of 
cooeoD9Dts  only,  the  vowels  bein^  sopplied  * 
by  dots  differently  placed.  These  conso- 
nants, ranning  neatly  into  each  other,  will 
form  the  marks  for  words,  never  lifting  the 
pen  in  writing  a  word,  except  in  a  very  few 
instances,  and  for  the  sake  of  preserving 
the  beauty  of  the  writing,  which  will  always 
be  attended  with  a  correspondent  d^ree 
of  brevity  and  legibiUty  ;  a  circumstance, 
perhaps,  peculiar  to  the  method  of  Mr.  By- 
rom,  where  beauty,  brevity,  and  legibility 
are  happily  combined. 

The  twenty-one  consonants  which  com- 
pose the  short-hand  alphabet,  are  formed 
Hat  of  sunple  lines,  to  some  of  which  are  at- 
tached small  loops  or  twirls.  These  hnes 
derive  their  respective  powers  and  proper- 
ties by  tbeir  difference  of  position,  and  by 
some  of  them  being  made  curvilineaU 

The  horiiontal  chanu^rs  are  always  to 
be  written  from  left  to  right ;  the  perpen- 
dicular ones  are  invariably  written  down- 
wards; and  with  respect  to  the  oblique 
characters,  it  is  to  be  observed,  that  those 
which  lean  to  the  left  are  geneially  written 
upwards,  while  those  Having  their  inclipa- 
tion  ta  the  right  hand,  are  always  written 
downwards.  Net  any  of  the  twirled  letters 
(the  duplicate  characters  denoting  h,  j,  w^ 
and  sA,  which  are  never  joined  to  any  other 
letters ;  but  siinply  stand  tor  the  words  And, 
jKSI,  tMiOd,  and  MhoyUdy  excepted)  /ought 
never  to  be  written  so  as  to  end  with  the 
loop.  This  observation  most  not  be  for- 
gotten by  the^ieamer,  and  he  will  never  be 
at  a  loss  about  the  manner  of  joining  the 
looped  characters  to  other  letters. 

It  will  be  observed  that  some  of  the  let« 
ters  are  d^ioted  by  two,  and  the  letter  I 
even  by  three  ^ffsHrent  characters ;  but  as 
these  duiracters  are  formed  in  the  same 
manner,  baring  only  a  sunple  change  of 
position,  and  as  they  will  be  foand  to  be  of 
smgular  advantage  in  the  joining  of  them  to 
some  tetters,  no  ambiguity  can  possibly 
arise  by  t|eir  occasional  use.  The  little 
mark,  denoting  the  jabbreviation  for  the 
two  Latin  wordi  et  cetereOy  is  formed  out  of 
tbe  letters  f  and  s,  and  is  wdl  calculated 
for  the  purpose  to  which  it  is  applied.  It  is 
the  only  character  (|f  we  except  the  little 
mark  for  the  very  common  termination 
o  hig)  wliich  has  the  appearance  of  ui  ai^ 
bitrary  mark  in  the  whole  system ;  and  even 
this  is  formed  not  strictiy  upon  an  arbi- 
trary, but  an  alphabetical  principle« 

^e  have  already  observed  that  the  vowels 


are  expressed  in  shorthand  by  means  of 
dots,  distinguished  by  their  relative  sito^ 
tions  with  respect  to  the  consonants  to 
which  they  are  supposed  to  be  jomed. 
Although  it  is  proper,  in  the  spelling  of 
words,  to  use  no  more  vowels  than  are 
BtricUy  necessary  to  convey  the  sound;  yet 
as  all  writing;  must  be  rendered  extremely 
illegible  by  their  total  omission  in  the  mid^ 
die  of  words,  we  will  here  lay  down  proper 
directions  for  theur  use  and  appUcation. 
Whenever  a  vower  constitutes  a  perfect 
syllable  in  any  vrord,  whether  that  sylbble 
be  incipient,  radical,  or  tenninative,  it  must 
always  be  inserted;  unless  in  the  case  of 
following  a  very  rapid  speaker;  and  the 
vowels  which  are  then  unavoidably  omitted,  - 
should  be  inserted  as  soon  as  convenient 
afterwards,  while  the  subject.is  fresh  in  tiie 
writer's  memory ;  by  which  means  the  legi- 
bility of  the  writing  i«rill  be  eflfectually  se- 
cured and  preserved. 

The  manner  of  placing  the  vowels  in  tliis 
system  is,  of  aU  others,  the  most  nators), 
and  the  freest  from  ambiguity.  A  simple 
stroke,  however  placed,  will  naturally  sug- 
gest the  idea  of  supplying  ^ve  difierent 
places  for  the  five  vowel  points:  riz«the 
top,  the  middle,  tl^e  bottom,  and  the  cen- 
tres of  the  halves  when  so  divided.  Care, 
however,  must  be  taken  not  to  place  the 
dot  for  the  vewel  a,  &oer  the  perpendicolar 
or  oblique  characters ;  nor  the  same  vowd 
point  before  the  horizontal  ones.  By  a  very 
slight  attention,  it  will  be  observed  that  ia 
this  pUn  of  shortpwriting  the  same  general 
method  is  to  be  observed  as  in  commoa 
writing;  i*e,  not  to  write  perpendicular 
letters  iVom  the  bottom  upwards,  nor  any 
letters  from  the  right  to  the  left;  couse- 
quentiy  all  the  vowel  points  belonging  to 
upright  consonants  are  to  be  placed  imme- 
diately b^/hre  or  t^ter  the  consonant,  as  the 
case  may  require;  tiiose  connected  with 
tiie  horizontal  characters,  exactiy  omTi 
when  they  precede,  and  nnder,  when  they 
follow  the  consonant 

The  vowels  are  always  reckoned'  fitrn 
the  begmmng  of  the  consonant.  When, 
therefore,  any  indined  consonant  is  begna 
at  the  bottom  of  the  short-band  line,  and 
written  upwards,  the  vowels  are  always 
counted  from  the  bottom,  on  each  side  of 
the  character,  upwards.  A  due  attention 
to  the  manner  of  placing  the  vowel  points, 
in  the  cases  of  curved  or  semi-circukr  let- 
ters, as  it  is  exhibited  in  the  annexed  plate, 
will  exphnn  the  matter  1>eyond  the  possi- 
bility of  misooiieeptioa  or  embarrassment. 
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Wtfli  respect  to  the  long  and  short  souods 
^  fowek^  it  U  conv^ient,  when  time  will 
aBow  of  it,  to  express  the  broad  sound  of  a 
vowel  by  makiDg  its  representative  dot  a 
&tle  Ivger  than  va,  the  rnoal  method  of  ex- 
pnesNBg  the  yowcb.    When  two,  or  more, 
fffinat  Towels  occur,  without  any  inter- 
vemi^  consonant,  they  may  be  distiogirish- 
ed  by  making  the  first  a  little  thicker 
ad  stronger,  diminishing  their  respective 
strcogths  until  the  last  vowel  is  expressed, 
by  bdng  made  of  the  usual  thickness.  Two 
<a,  or  two  OS,  may  be  expressed  by  two 
doti  vX  the  same  size.    In  svnft  writing,,  we 
kaow,  these  minotia   cannot  always    be 
itrictly  attended  to.    It  is,  nevertheless, 
coivenient  to  have  a  method  so  simple  and 
Befid  to  resort  to,  when  time  will  allow  ;^ 
sad  it  is  one  of  the  many  excellencies  pecu- 
liar to  this  system,  that  it  will  admit  of  these 
vthographical  attentions. 
The  letter  y,  at  the  beginning  of  words, 
,  is  a  consonant ;  but  at  the  end  of  words,  or 
when  it  folbws  a  consonant,  it  is  a  vowel, 
sad,  as  soch,  is  represented,  in  Bl|ort-hand, 
by  a  dot  in  the  fs  place,  as  in  the  word 

As  the  horizontal  characters  may  be 
written  at  the  top,  or  middle,  or  bottom, 
of  the  line,  the  vowel  may  be  sometimes 
Modtd  by  their  situation  between  the  pa- 
rallels, as  M3R«,  at  the  top ;  sin,  in  the  mid- 
dle; and  Jim,  at  the  bottom  of  the  line. 

There  are  iSew- monosyllables,  beguming 
widi  a  vowel,  that  are  immediately  follow- 
ed with  either  ib  or  ta ;  for  which  reason  the 
fbltowjog  rule,  peculiar  to  these  two  letters, 
will  v^om,  occasion  any  ambiguity,  and 
affords  a*  convenient  method  of  express- 
^  a  great  variety  of  very  common  words. 
Tbe  letters  \  and  w,  having  a  vowel  point 
before  them,  ai*e  to  be  considered  as  de- 
Botiog,  by  one  mark,  the  two  lett^  A/, 
vl,  reapectirely,  with  the  prefixed  vowel 
between  tliem ;  as  in  the  words  Aof,  As^,  hot^ 
W;  wvk^  wety  tmt,  100^,  Sec, 

ffiiving  nid  thus  much  concerning  the 
tttore  and  use  of  the  vowel  pohits,  we  will 
proceed  to  give  some  finrdier  Erections  re- 
lative to  the  form  and  proportion  of  the 
^bort-hattd  characters;  the  various  ways  of 
joining  the  cnrvilineal  ones  with  the  greatest 
ease  and  elegance;  together  with  some 
i^lea,  designed  to  obviate  a  few  apparent 
difficulties,  which  may  be  supposed  to  00- 
aaore  or  less,  to  every  learner  of  short- 


1.  AH  the  peipcadlcufar  and  mclined  let- 
VOL.\X 


ters  are  made  to  touch,  as  it  were  two  inia«' 
ginary  parallel  lines,  whose  distance  is  sup- 
posed to  be  adjusted  by  the  length  of  the 
short-hand  /,  j_^  It  is  sometimes  ndcessary^ 
in  order  to  preserve  a  perfect  lineality  in 
the  writing,  to  make  these  letters  only  half 
their  usual  suse ;  as  in  the  words  footy  form^ 
gold,  &c.    In  a  very  few  instances,  where 
Imeality  cannot  be  preserved,   eve«    by 
thus  curtailing  the  size  of  the  letters,  it  \a 
always  best  to  lift  the  pen,  and  write  th« 
word  at  twice,  takmg  care  to  place  the  de* 
tached  parts  very  near  to  each  other,  to 
denote  their  connection*.   Instances  of  this 
kind  occur  so  very  seldom  in  practice,  that 
no  perceptible  difference  will  be  experienced 
in  the  brevity  of  writing,  while  a  vei^  mate- 
rial advantage  will  be  gained  on  the  score  of 
beauty  and  legibility;  considerations  never 
to  be  lost  sight  of  by  the  tovers  of  useful 
and  rational  stenography.- . 

«.  The  diameter  of  the  horizontal  semi- 
circuhir  letters  is  the  short-hand  —  «;  and 
their  height  is  rather  more  than  one-third 
part  of  the  letter  I  ^. 

5.  As  both  the  beauty  and  tlie  bfmty  of 
short^iand  writing  depend  very  much  ou 
avoiding,  as  much  as  possible,'  the  making 
of  angles,  and  on  the  general  uniformi^  of 
the  writmg,  it  is  proper  in  joining  such  let. 
t^rs  as  m  and  n,  HI  and/,  m  and;i,  &c.  to- 
gether, to  deviate  a  little  from  the  correct 
form  of  each  letter;  so  that  they  may  rea- 
dily and  naturally  run  intb  each  other.  The 
learner  will  easily  discern  where  it  is 
necessary  to  preserve  the  precise  point  of 
concurrence,  as  in  the  case  of  wd,  hby  &c 

4.  The  letter  I '^  is  occasionally  usedfer 
thy  wtituig  the  acyoining  letter  only  half  its 
usual  size ;  as  in  thty  thmy  &c. 

6.  Except  in  the  foregoing  case,  a  letter 
of  half  size,when  it  is  made  op^uWfy,  always' 
indicates  that  the  adjommg  character  is  to 
be  resolved  into  two  letters.  When  \t  is 
requisite  to  double  the  letters  r  or/,  and  no 
consonant  i»  required  to  be  joined  with 
them^  they  are  generally  lengthened  by  « 
greater  inclination  of  the  stroke  than  usual. 
Double  iy  and  double  9^  when  necessaiy] 
may  be  made  by  a  little  break  in  the  mid-  ' 
die,  which  may  be  done,  without  taking  off 
the  pen,  by  only  a  very  slight  movement 
of  it  from  the  line  it  was  describing.  Thero 
are  one  or  two  cases  vHiere  it  is  better  en- 
tirely to  lift  the  pen,  and  make  a  smaQ 
stroke  through  the  letter,  nearly  in  the 
Buumer  we  nsuaUy  cross  the  # m  longhand^ 
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Thifl  expedient  is  requisite  in  writing  the 
words  idler,  butler,  miller,  &c, 

6.  No  letters  are  to  be  doubled  in  short- 
hand, unless  some  vowel  conies  betweeq 
them. 

7.  When  there  are  ^various  ways  of  join- 
ing the  sarnie  letters  together,  which,  in  the 
present  highlyimproved  system  of  short- 
hand, is  not  nnfrequently  the  case,  the 
learner  shonid  accustom  himself  to  that 
whic)i  is  the  best,  or  most  lineal,  preseivuig 
as  mnch  as  possible  the  full  proportion  and 
compact  form  of  every  letter. 

It  is  to  be  observed,  as  another  advan- 
tage peculiar  to  this  system,  that  here  the 
strictest  adherence  to  the  common  rules  of 
punctuation  may  b^  observed.  The  period, 
or  fun  atop,  which  is  supplied  by  a  very 

small  circle,  o  bemg  the  only  cxxieption. 

The  characters  denoting  the  preposition* 
and  teitninations  being  derived  from  tlie 
alphabet,  are  easily  retabed  in  the  memory, 
iand  are  of  very  extensive  use  to  the  brevity 
and  legibility  of  short-hand.  Tlieir  respec- 
tive powers  and  uses  are  distmctly  delineat- 
ed m  the  plate.  It  is  sufficient  to  remark, 
that  in  writing  them,  they  onglit  always  to  be 
formed  ratlier  smaller  than  the  rest  of  the  let- 
ters, and  should  be  placed  sufficiently  near 
the  radical  part  of  the  word  of  which  they 
constitute  a  .part,  that  tliey  may  not  be 
mistaken  for  separate  and  distinct  words. 
Double  prepositional  characters  joined  to- 
gether, as  ixmipre-,  nusunder-,  Sec, 

The  phiral  of  nouns,  ending  in  8,  onght  to 
have  their  terminative  letter  written  rather 
smaller  than  the  other  letters.  A  very  little 
practice  will  accustom  the  writer  to  this 
method  of  denoting  such  plural  nouns. 

.When  the  learner  iias  acquired  a  perfect 
knowledge  of  so  much  of  the  art  as  we  have 
already  laid  down,  he  may  proceed  to  make 
himseifacquainted  with  the  following 

Ri;i.ss  OF  Abbreviation  ;  by  which  he 
will  be  enabled  to  follow  the  most  rapid 
speaker,  and  will  soon  become  aa  expert 
stenographer. 

1.  The  auxiliary  ver^,  the  participle 
not,  and  the  pronouns,  being  severally  de- 
noted by  their  first  consonant,  may  be 

^joined  to   one  another ;  as    ^  ,  ambe, 

t^  ,  will  be,  ^  ,  hare  not  been. 
S.  Join  the  marks  or  letters  in  an  un- 
usual manner,  in  order  to  show  that  each 
particular  mark  denotes  a  wofd,  and  not 
a  single  letter;  as,  by  joining  the  letter  ft 
to  the  middle  iosteiid<^  the  top  of  the  letter 


t,  the  whole  character  H  ,  wiltrepresenf 
the  words  tii  the;  so,  also,  the  letter  v 
joined  to  the  letter  t,  and  drawn  from  the^ 
middle  of  the  preceding  consonant,  thus* 

H  ,  will  denote  the  two  words  it  is,  or 

1  ,  it  tro^  This  rule  is  very  comprehen- 
sive. The  vniter  will  apply  it  as  he  finds 
it  necessary  or  convenient  so  to  do. 

3.  Derivative  nounp,  adjectives,  and  ad« 
verbs,  may  be  very  conveniently  expressed 
by  points,  dififerently  placed,  at  tlie  end  of 
their  last  consonant.  Tbeiubstanti ve  point 
being  placed  immedKtely  following  tlie  con- 
sonant, and  in  a  direct  line  with  it ;  the  ad- 
jective to  have  its  point  placed  also  a  little 
lower  down  to  the  left  of  the  substantive 
point ;  and  the  a<fvcrb  point  to  be  placed, 
in  the  saibe  mamier,  to  the  right  of  the  sub- 
stantive point ;  as,  ^^  ,  fargetfidneu;  ^  y 

fcTgetfAl;  VH.  ,  forgetfulltf. 

4.  Very  common  words,  or  such  as  have 
an  immediate  relation  to  the  subject,  and 
are  therefore  easily  discoverable,  maybe 
denoted  by  their  first  consonant,  orfint 
vowel  and  cionsonant,  with  the  substantive, 
adjective,  or  adverb  point  annexed.  The 
adjectives,  which  usually  accompany  snch 
substantives,  may  also  be  denoteid  by  their 
first  consonant,  joined  to  the  substantive ; 

as,    I —  ,  hwMe  $ervtnU  ;    v^'  ,  Aiinwii  xa- 

twre;     /   ,chri»^aaiTe\x^Mi,hc, 

5.  Place  a  dot  at  the  point  of  concor- 
rence  of  two  consonant  marks,  to  denote 
two  substantives  connected  together  by 
some  preposition,  which  is  omitted;  as, 

«r^  ,  Um  oj  God,  or  light  of  thegotpel; 

Q    6/ 

^^^  >  cause  of  gravity,  &c.  Abo  when  an 
adjective  precedes  either  of  the  substan- 
tives, they  may  all  three  be  represented  by 
tlieir  first  consonants  joined  together,  with 
the  dot  placed  at  the  end  of  the  first  sub- 
stantive;  as  the  ^-^-^  ^  great  goodnett  rf 
God, 

6.  The  substantive  pomt,  placed  befors 
a  single  consonant  mark,  denotes  that  the 
substantive  is  to  be  repeated,  with  someuter* 

vening  preposition ;  as,   (  ,  day  after  dofi ; 

i ,  fi-om  time  to  time,  &c 

7.  Place  the  substantive,  adjective,  or 
adverb  point  before  two  or  more  consoaanC 
marks,  to  denote  two  or  more  snbstantivef, 
adjectives  or  adverbs  conaected  by  n  coo* 
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Jtoction  ;  as,  **-^,  King,  Lard,  Jind 
ammoM  ;  ^_J^  ^  soberly,  righteously,  and 
iodl9,&c 

8.  Express  loDU  Words  by  their  first  syl- 
hbtei,  with  as  many  points  ai^nexed  as 
Ibere  are  syHables  wanting.  In  very  com- 
mon words  the  points  may  be  occasionally 
omitted. 

9.  Express  long  words  by  their  preposi- 
tions, together  with  their  next  yowel  or 
consonant  only. 

10.  Words  may  be  denoted  by  their  first 
wwel  and  consonant,  with  tlieir  termina- 
tions added;  as,  y^,  arbitrary;  J'  ,  ap' 
forhuuty,  Ac, 

11.  Words  easily  discovered  by  their  con- 
nection, may  be  expressed  by  tlieir  first 
vowel  and  cori^onant,  or  by  th^ir  preposi- 
tions'only;  and  as  few  Eof^lish  words  end 
with  the  syllable  to^  the  preposition  to  may 

be  joined  to  the  preceding  word  j  as,  -4  , 

hetmig9lo;   "^  ,  $ati^ftict6ry  to,  &c. 

li.  Join  the  pronouns  to  prepodtions; 

»,\^,  tome;^,  to  u»;  '• ,  to  you,  Stc. 
always  adding  the  vowel  point,  when  the 
^onb  would  otherwise  be  bable  to  be  mis-, 
taken. 

13.  Join  the  preceding  word,  the  prepo- 

ihioD,  and  pronoun  all  together ;  as,  -^V>  , 
hdoitgs  to  me;  ^^ ,  agreed  with  mc,  &c. 

14.  Joha  adverbs  v^rbs,  prepositions, 
proDomipal   adjectives,    and   sabstanliyes 

an  together ;  as,  ''Vi  ,  eafdy  depend  upon 
wtywofd,  Ac* 

15.  Many  comnlon  phrases,  formed  by  a 
nbstantive,  preceded  by  the  prepositions 
wtih,  wUhout,  in,  &c.  and  followed  by  to,  of^ 

Sec,  may  be  abbreviated;  as,    vV  ,  with 

rtf^  to;  ^"^^7  in  consequence  of,  &c. 
These  ieveial  words  are  expressed  by 
their  first  consonants  only,  joined  togetiier, 
the  vowel  o  being  added  in  the  first  exam* 
pie  to  denote  the  preposition  to. 

16.  In  like  manner,  denote  common  ad- 
verbial phnucs  by  the  initial  consonants 

joined  together;  as,  ^"^w^  fAnUkenumner; 

^  ,  mpwrticnlar ;  Vifi-^^  ,  in  a  great  mea- 
jvre,  &c« 

17.  Numerous  contractions  may  be  made 
when  U  is,  Of  t^  was,  are  followed  by  ai) 


Adjective,  and  to,  or  that;  as,  rn.  ,  itii 

impomble  to;  p^l/^,  it  i$  not  to  be  sup- 
posed thai,  ^c. 

The  above  abbreviating  rules,  though  few 
in  number,  are  very  extensive  in  their  appli- 
cation.   An  assiduous  attention  to  the  na- 
ture and  idiom  of  our  language  may  suggest 
others  as  useful  and  extensive  as  these. 
Proper  care  being  taken  to  lay  a  light  fonn- 
dittion,  tha  legitimate  ways  of  contracting 
will  increase  ia  proportion  to  the  writer's 
want  of  them.  It  most  be  obvious  to  every 
one  how  much  a  systematic  plan  of  abbre- 
viation, fike  this,  is-  superior  to  that  which 
consisto  of  a  multitude  of  arbitrary  marks 
to  signify  particular  words  and  phrases ;  a 
plan  which  not  only  disfigures  the  writing,  ^ 
but  readers  it  nearly,  if  not  entirely,  illegible 
even  to  the  writer  himself^  unless  it  is  tran- 
scribed into  long  hand  vrhile  tlie  subject  is 
fresh  in  his  memory.    The  experience  of 
the  late  ingenious  Dr.  Darwin  will  serve  to 
illustrate    the   futility    of  thes6   systems. 
<<The  book  I  learned  shorthand  from,? 
iiays  this  elegant  writer,  **  was  published  by 
Gumey,  and  aaid  to  be  an  improvement  on 
Mason ;  other  treatises  of  shorthand  I  have 
also  examined,  and  found  them  all  of  nearly 
equal  excellence.     I  can  only  add,  that 
many  volumes  I  wrote  firom  medical  lec- 
tures I  now  find  difficult  to  decipher."  Had 
Dr.  Darwin  practised  tlie  System  of  Mr. 
Byrom,  we  can  assert,  both  from  our  own 
experience,  and  the  experience  of  many 
others,  that  he  would  have  found  no  seriona 
difficulty  in  deciphering  his  medical  lec- 
tures at  any  period  of  time  after  they  were 
written.    For,  as  the  present  indefatigable 
Dr.  Mavor  observes,  in  the  introduction  to 
his^  own  treatise  on  stenography, .  *'  it  roust 
be  owned  that  it  is  above  the  reach  of  hu- 
man ingenuity  to  exceed  his  (Mr.  Byrom's)    % 
general  plan,  which  must  for  ever  be  the 
basis  of  every  future  rational  system.*' 

The  first  Part  of  the  Spedmens  without  Con^ 
tractions,  spelt  according  to  the  Method 
used  in  writing  Short-hand,  (See  Plataa 
Shorthand.) 

THE  BEAR.     A  FABLE. 

A  bear,  wo  ws  bred  in  the  savg  desrts 
of  Sibria,  had  an  inklnation  to^see  the  wrld* 
He  travld  frm  forst  to  forst,  and  frm  on 
kngdm'to  anthr,  making  mui  prfnd  obsrva- 
tions  in  hs  wa.  Among  the  rst  of  hs  ex« 
krsQS,  he  km  bi  aksdnt  into  a  farmr's  yard^ 
K  2        . 
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SHORT-HAND. 

wr  h6  saw  a  nmbr  of  pltri  ttading  to  dnik  1^  way  of  retuhMug  thinks  to  HEATEii^for' 

hi  the  tid  of  a  pool.    Obsmng  that  at  eni  bi  way  of  rtrning    tknks  to     H.      fr 
«^  they  tamd  ap  thr  heds  lords  the  ski,  bo 

coold  nt  frber  enkring^tbe  resn^  so  peknhr  "*  benefits  they  received,  and  was  indeed 

asrmni.    They  told  fam  that  It  ws  bi  wy  of  '**    ^"ift*    ^%     rsvd^      <md  ws     indd 

.  rtrning  tiianks  to  km  fr  the  bnfts  tfaey nvd,  n  ahcibnt  and  religious'  costom,  whicb 

Imd  wa  indd  as  ansnt  and  rigs  kstm,  wfaieh  en  .^  j^^^    ^^f^ 

they  coold  nt,  wtli  a  saf  knsns,  orwthot  im-  ..  , ,  ' 

piity,  omit.    Her  the  bear  brat  mto  a  ft  of  ^^  ^^^  «»♦>  with  a  safe  conscience,  or 

hftr,  at  ons  mhnkingtiirgestre,  and  rdkling  '*^  ^^''^  **>     »**  «  ^     *""»«*»      ^ 

J5l!JPlu*^??'"?''°"*  ^"?^  "T'    without  iMPiiTT»%  omit    Here  the  bear 
Ctothisttek^A  wthasprtsatabletotiie      ^^         i,^        ^^      ^     ^^  ^ 

bldnessof  hskrktr,adr8dhminthefbloing  '' 

wrds.  ^  As  yon  ar  a  strngr,  sr,  yoa  prps    *""»t  mto  a  fit  of  lauohterS  at  once 

mabeezksdtheindsnsiof  this  befavr;  yet     Ifnt  %$ito  a  fi  nt  om 

^A^V"" ?  7^"'  ^^  T^*  '  ^?'    "Xmickfaig  their  gestares,  and  ridicalhig 
wooldrdklamrlpsniini  iijteoeY^^  „„„jyiv      ^^    *   ^  ^     ^^^^ 

prsnsofthoswobhevtfamof  fanprtns."  '     ^  ^^ 

thehr    superstition*    ih     the*    most 

An  Exanp^lcaHon  of  the  Spedmen   with      thr  supent  nt  mt 

Ccm<r«rfi<ms;c<wtel^  contemptuous  MAimER*.   OinrHis",the 
entea   to  tOl  the  Rules  of  Abbreviation^  ^^^  ^^^       ^f^g 

the  fowrteenthf  Jffteenthy  ,an4  seventeenth  *  ' 

^      excepted.  cock,  with   a  spirit  iuitablb  to^^  tl)e 

-  ,         __.             -     ,         ,  Wc,      wih    a    mrt              ste            *A€ 

A  bear,  who  was  bred  in  the*  savage  ^                   ^ 

A  ber^     wo    we    bred     ni          ng  boldness  op  his^'  character,   addressed 

bfis  krktr,  adnd 

deserts  of  Siberia,  had  an  ;[NCLination'*  to 

derte    if.  Sbrie,  had  an     in.                to  him  in  the^  following***  words.  *  As  yon 

_             i    .    .  Jbn       jrf          jyng         wrde.    ^Asyeu 
aee   the  world^.      He    travelled   from 

see    the       W.          He       tnHd,    frm  «re  a  stranger,  sir,  yon  perhaps' mat  bb« 

.           _    V  «r  a  s^mgr,   sr,   you         p,           mb 

POREST    TO    FOREST*,     and    from    one  .               '^ 

f,                      and    frm      on  excused    the    indecency^    of     Tftis" 

XfNODOM'    ia    another,     making    many      **'*'       ***  **"*•  ^ 

kng.        to     antkTf        mkmg     mni      behaviour*^  yet «iyb  ME  leate  to'*  teO 

profound  obsbrvationi**  in  his"  way,  ***•  y*  H^"^^  ** 

pifiid  cbe  nis       SM.  you,  that  none  but  a  bear  would  ridicule 

Among  the  wst  of  His»»  excursions',  he  y<^  thai    nn    but  a  ber  would     rdkl 

Ameng  theret        fi»  txk.         he  any   religious   cerehoniT*  whatsoever, 

came  by  accident*  into  a  farmer's  yard,'  ««»        ,  ''*•  wotsoetety 

hm    bi        ok.        into  n  firm's    yrd,  j^  ,^^.  presence  of  those*'  who  believe 
where  be  WW  a  number  of  poultry  standing       ^        ?'**»•*         /^  wo      bte 

wr      he  saw  u  nmbr    tf  pUH     stn^ng  ,  them  of  importance.' 
todrinkbytheBiDBOFAPOOL.*^  Observing,     thm  rf    impHnsJ 
to  drnk  bithe        ep                     Obsrvingf 

The  learner  vriO  perceive,  by  this  exem* 

that  at  every  sip  th^  turned  up  their  pijfication  of  the  short  specimen  on  the 

that,  at    evri     ^    they    tmd     up    thr  piate,  that  the  rules  of  abbreviation  are  not 

HEADS*  towards  flie  sky,  hb  could  not*  only  constructed  on  tiie  most  sunple  and 

h$»        irds     the  sH,  Men  scientific  principles ;  but  that  they  possess 

. '  ■  -  ^.  an  ahnost  unlimited  power  of  contraction, 

forbear  enquiring  flie  nasoo  of  so  pecuhar  ^jd  have  a  peculiar  adi^tation  to  the  genim 

Jrbr     etiqring    the    r$n     <f  so     pklr  ^^  phraseology  of  our  bmguage.    With 

a  ceremooy.    They  told  hhn,  that  rr  was*  these  Ynlies,  perfectly  leanit^  and  broaght 

f    $mfd,       Thty  tU  kmy  thai     U  into  ose  hy  experience^  the  pitieBt  qrste* 
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4  fhort-knid  may  be  api^Hed  to  all  the  pur- 
^Mef  for  wiiidi  this  invaluable  ait  is  in- 
toaded,  with  as  little  labour  in  the  acqui- 
sitisii,  and  with  less. ambiguity  in  d«cy« 
pheriag,  than  attends  the  learning  of  any 
otber  system  of  stenography  hitherto  made 
^abCc 

Having  availed  ourselves  of  the  improve- 
Bwats  made  by  Mr,  Molineux  on  this  mode 
of  ibort'writing,  first  invented  by  Mir.  By- 
rom,  and  recommending  the  learner  for 
futher  mstnictions  to  Mr.  MoKneux's  trea- 
tise, we  think  it  only  necessary,  m  order  to 
gite  the  leimer  a  still  more  adequate  know- 
ledge of  this  system  of  short-hand,  to  lay 
bsfore  him  the  following 

0DrUAL  DIRECTIONS  FOR  A  YOUNG  STE- 
NOGRAPHER. 

1.  Short-hand  is  one  of  the  perpendicular 
hmdi,  and  that  your  writing  may  have  a 
vertical  appearance,  always  place  yourself 
eactljF  panUle^  with  your  paper* . 

2.  Make  all  your  strokes  of  an  equal 
thiekness ;  and  endearour  to  be  as  correct 
as  possible  in  the  formation  of  the  Shorts 
laod  characters;  because  any  material  de- 
viitioo,  either  in  their  shape,  or  in  tlie  posi- 
tion of  the  stroke,  may  express  a  different 
letter,  or  produce  iUegibili^. 

3.  Let  the  looped  or  twirled  letters  have 
their  loops  made  as  circular  as  is  consistent 
vith  beauty  ancfe.  ease  of  joining. 

4  Make  the  liorizontal  characters  which 
denote  the  letten  m  and  n,  witli  their  deri* 
^tire^  ch  and  g^  nearly  semicircular ;  but 
t^  rest  of  the  carvilineal  letters,  which  are 
cither  vertical  or  oblique,  are  always  less 
caned,  except  when  they  are  made  only 
halfsiEe. 

5.  Spell  in  the  shortest,  but  neatest  and 
Mt  compact  manner  possible. 

6.  Use  no  more  vo^wels  than  are  neces- 
*fl'i  yet  nev^  leave  out  any  that  are  dis- 
tiactly  sounded. 

7.  Observe  Uneality  and  beauty  at  aU 
tines,  and  occasionally  lift  your  pen,  rather 
than  fiJl  below  or  rise  above  the  space  al- 
lotted far  the  Short-hand  characters. 

8.  Use  no  arbitrary  marks  at  all ;  but  let. 
^^^  abbreviation  be  formed  upon  rational 
and  scientific  prindplea, 

9.  Never  use  the  common  stops  or  poiot\ 
^any  but  their  own  proper  and  legitimate. 
Pwpose.  t 

10.  Never  affecttoo  much  brevity:  com- 
■on  Shorthand  is  short  enough  for  all  com- 


tu  Make  no  fiacifiil  innovationa  in  the 
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art:  bnt  let  aU  your  improvements  be 
founded  on  the  rational  principles  laid 
down  by  the  ingenious  Inventor. 

12.  If  you  vrrite  Byrom's  Bhort-hand, 
your  writing  vriU  be  easily  read  by  all  who 
practise  the  same  system.  Let  all  rational 
Stenograph^  observe  uniformity,  and  the 
Art  will  soon  become  generally  useful. 

13.  Write  not  too  close;  and  never  sn^ 
fer  your  characters  to  have  a  weak,  diminu- 
tive appearance*  Let  your  whole  practice 
be  bold  and  dignified;  agreeably  to  the 
genius  of  the  system  you  have  adopted. 

14.  Do  not  make  a  secret  of  the  Art:  it 
IS  worthy  of  being  universally  known  and 
pinctised. 

SHORT  MghiednesSf  in  medicine.  See 
Myopia. 

SHOT,  a  denomination  given  to  all  sorts 
of  balls  for  fire  aims ;  those  for  cannon 
being  of  iron,  and  those  for  guns,  pisto^,  &c. 
of  lead. 

<<  To  find  the  weight  of  an  iron  shdt'' 
whose  diameter  is  given  ;  and  tiie  contrary. 
Rule.  Double  the  cube  of  the  diameter  in 
inches,  and  multiply  it  by  7 ;  so  will  the 
product  (rejecting  the  two  hist  or  right 
hand  figures)  be  the  weight  in  pounds.  Ex. 
What  is  the  weight  of  an  iron  shot  of  7 
inches  diameter.  The  cube  of  7  is  343, 
which  doubled  is  686,  and  this  multiplied 
by  7  produces  4^02,  which,  witli  the  right* 
hand  figures  rejected^  gives  48  pounds,  the 
weight  requured. 

^  To  find  the  diameter  of  tti«  shot,** 
when  the  weight  is  given.  Rule.  Multiply 
the  cube  root  of  the  weight  in  poonds  by 
1.9^,  and  the  product  is  the  diameter  in 
inches.  Ex.  What  is  the  diameter  of  an  iron 
shot  of  52  pounds  ?  The  cube  root  of  53  it 
3.732,  which  multiplied  by  1.9:^  gives  7.177 
inches,  the  diameter  required* 

Rule  by  LbganthmB^ 

To  one-third  of  the  logarithm 
of  52 « 0.5^2001 

Add  the  constant  logarithm....  (]f;283979 

And  the  sum  is  the  logarithm 
of  the  diameter  7.177 0.855980 

'<  To  find  the  diameter  of  a  shot,"  from 
the  impression  or  cavity  it  makes  by  striking 
a  brass  gun,  or  other  ol^ect  Rule.  Divide 
the  square  of  the  radius  of  th^  cavity  by  the 
depth  of  it,  and  add  the  quotient  to  the 
depth,  the  sum  will  be  the  diameter  of  the 
shot  required. 

Shot,  cohmnon,  smoZZ,  or  that  used  for 
fowling,  should  be  well  sized :  for,  should  it 
be  too  great,  then  it  fiiet  thm  and  scatters 
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too  nmch :  or  if  tqo  small,  then  it  has  not 
weight  and  strength  to  penetrate  fiu*,  and 
the  bird  is  apt  to  fly  away  with  it.  In  or- 
der, therefore,  to  have  it  suitable  to  the 
occaiioD,  it  not  being  always  to  be  had  in 
every  place  fit  for  the  purpose,  we  shall  set 
down  the  true  me^od  of  making  all  sorts 
and  sizes  under  the  name  of  mould-shot, 
formerly  made  after  the  following  process: 

Take  any  quantity  of  lead  yon  thmk  fit, 
and  melt  it  down  in  an  iron  vessel ;  and  as 
it  melts  keep  it  stirring  with  an  iron  ladle, 
skimming  off  all  impnrilies  whatsoever  that 
may  arise  at  top ;  when  it  begins  to  look  of 
a  greenish  colour,  strew  on  it  as  much  anri- 
pigmentum,  or  yellow  orpiroent,  finely  plow* 
dex«d,  as  will  lie  on  a  shilling,  to  every 
twelve  or  fourteen  pounds  of  lead;  then 
stirring  them  together,  the  orpiment  will 
flame.  The  ladle  should  have  a  notch  on 
one  side  of  the  brim,  for  more  easily  pour- 
ing out  the  lead :  the  Mle  must  remain  in 
the  melted  lead,  tliat  its  heat  may  be  the 
tame  witli  that  of  the  lead,  to  prevent  in- 
conveniences which  otherwise  might  hap- 
pen by  its  being  either  too  hot  or  too  cold; 
then,  to  try  your  lead,  drop  a  little  of  it 
into  water,  and  if  the  drops  prove  round, 
then  the  lead  is  of  a  proper  heat;  if  other- 
wise, and  the  shot  have^tails,  then  add  more 
orpiment  to  increase  the  heat,  till  it  b  found 
siiflicient. « 

Then  take  a  plate  of  copper^  about  the 
size  of  a  trencher,  which  must  be  made 
with  a  hollowness  in  the  middle,  about 
three  inches  compass,  within  which  most  be 
bored  about  40  holes  according  to  the  size 
of  the  shot  which  you  intend  to  cast  \  the 
hollow  bottom  should  be  thin;  but  the 
thicjcer  the  brim,  the  better  it  will  retain 
the  heat.  Phice  this  plate  on  a  frame  of 
iron,  over  a  tube  or  vessel  of  water,  ^bout 
four  inches  from  tlie  water,  and  spread 
burning  coals  on  the  plate,  to  keep  the  le^d 
melted  upon  it ;  then  take'  some  leaid  and 
pour  it  gently  on  the  coals  on  the  plate,  and 
it  will  make  its  way  through  the  holes  into 
the  vrater,  and  form  itself  into  shot;  do 
thus  till  all  your  lead  is  run  through  the 
holes  of  the  plate,  taking  care,  by  keepii^g 
your  coals  alive,  that  the  lead  does  not  cool, 
and  so  stop  np  the  holes. 

Mliile  you  are  casting  In  this  maimer,  an- 
o^er  person  with  another  ladle  may  catch 
some  of  the  shot,  placing  the  ladle  four  or 
five  inches  underneath  the  plate  in  the 
water,  by  which  mejins  yon  wHl  see  if  they 
are  defective,  and  rectify  them.  Your 
^hief  care  is  to  keep  the  lead  in  a  jnst  de« 
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gree  of  heat,  fliat  it  shall  be  not  so  cold  a^ 
to  stop  np  tiie  holes  in  your  plate,  not  sa 
hot  as  to  cause  the  shot  to  crack ;  to  remedy 
the  heat,  you  must  refrain  woikhig  till  it  is ' 
of  a  proper  coohiess ;  and  to  remedy  the 
coolness  of  yonr  lead  and  plate,  you  mnst 
blow  your  fire ;  observing,  that  the  cooler 
your  lead  is,  the  larger  will  be  your  shot; 
as,  the  hotter  it  is,  the  smaller  tliey  will  be. 

After  you  have  done  casting,  take  tbem 
out  of  the  water,  and  dry  them  over  the 
fire  with  a  gentle  heat,  stirring  them  con- 
tinually that  they  do  not  melt;  when  dry, 
you  are  to  separate  the  great  shot  firom  the 
small,  by  the  help  of  a  sieve  made  for  that 
purpose,  according  to  their  several  sizes. 
But  those  who  would  have  very  large  shot, 
make  the  lead  trickle  with  a  stick  out  of 
ihe  ladle  into  Ihe  water,  without  the  plate. 
If  it  stops  on  the  plate,  and  yet  the  plate 
is  not  too  cool,  give  but  the  plate  a  little 
knock,  and  it  will  run  again ;  care  must  be 
had  that  none  of  yOur  implements  are 
greasy,  oily,  or  the  like ;  and  ?«rhen  the  shot, 
being  separated,  are  found  too  large  or  too 
small  for  your  purpose,  or  otherwise  imper- 
fect, they  vrill  iMrve  agaua  at  the  next  ope- 
ration. / 

Shot,  patmtmUed^^tre  thus  made ;  sheets, 
of  lead,  whose  thickness  corresponds  with 
th^  size  of  the  shot  required,  are  cut  into 
small  pieces,  or  cubes,  of  the  form  of  a  die. 
A  great  qimntity  of  thejie  little  cubes  are 
.  pot  into  a  large  hollow  iron  cylinder,  which, 
is  mounted  horizontally  and  turned  by  > 
winch ;  vdien  by  their  friction  against  one 
another, 'and  against  the  sides  of  the  cylin- 
der, they  are  rendered  perfectly  round  and 
very  smoofli.  The  other  patent-shot  are  cast 
in  moulds,  in  tire  same  way  as  bullets  are. 
;'  SHRIMP,  in  ichthyology,'  the  EngHsb 
name  of  two  different  species  of  the  squilla, 
VKB.  the  common  shrimp,  and  the  smoodi- 
nbsed  shrimp. '  See  SquilIa. 

SHROWDS,  or  Shrouds,  in  a  ship,  are 
the  gl-eat  ropes  which  come  down  botii 
sides  of  the  masts,  and  .are  fiistened  below 
to  the  chains  on  the  shlp^s  side,  and  al^sft 
to  the  top  ofthe  mast ;' being  parcelled  and 
served,  in  '  order  to '  prevent  the  mast's 
galling  theoB.  The  topteiast-Sbrowds  are 
fiistened  to  the  puttock-pla^es,  by  dead 
eyes  and  laniards,  as  the  others  are.  Some 
of  the  terms  relating  to  the  sbrowds  are ; 
ease  the  shrowds ;  that  is,  sbicken  them ; 
and,  set  up  the  shrowds ;'  that  is,  set  them 
stiffer. 

SHUTTLE,  in  the  manufactures,  an  in- 
strument much  used  by  weavers,  in  tb« 
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Vkiddlie  tf  whidi  »  an  eye,  or  cavity,  where- 
in is  indofled  the  spool  with  the  woof.  Se^ 
Weatino. 

SIBQALDIA,  in  botany,  so  named  in 
memory  of  Sir  Robert  Sibbald,  protiessorof 
physic  at  Edinburgli,  a  genus  of  the  Pen- 
taodria  Pentagynia  class  and  order.  Natu- 
ral order  of  Senticosae.  Rosaceflp,  Jnssien. 
Easential  character :  calyx  ten  cleft ;  petals 
fire,  inserted  int<f  the  calyx ;  styles  from 
the  side  of  tlte  germ;  aeeds  five.  Theic 
are  three  species. 

SIBTHORPIA,in  botany,  so  named  in 
faonoBr  of  Humphrey  Sibthorp,  M.  D.  pro- 
fesor  of  botany  at  Oxford,  a  genus  of  tlie 
Didyiuunia  Angiosperroia  class  and  order. 
Natural  order  of  Pcdicniares,  Jnssieu.  Es- 
sential character  :  calyx  five-parted ;  co- 
rolla five  parted,  e^ual ;  stamina  in  remote 
pans ;  capsnle  compressed,  orbicular ;  two 
celled,  with  the  partition  transverse.  There 
is  only  one  species,  viz.  S.  Europcea,  Cor- 
nish money-wort,  a  native  of  Portugal  and 
finghmd,  in  sliady  places  i  it  flowers  in 
duly  and  August. 

SICE  ace,  a  game  with  dice  and  tables, 
whereat  five  inay  play ;  each  ha  vug  six 
men,  and  the  last  out  losing.  At  this  game, 
they  load  one  another  with  aces ;  «ixe8 
bear  away ;  ?ind  doublets  drinks,  and 
throws  again. 

SICYOS,  in  botany,  a  genus,  of  tlie 
Monoecia  Syngeneaia  class  and  order.  Nf|- 
tural  order  of  Cucurbitabeae.  Essential 
character :  calyx  five-toothed  ;  corolla  fivc- 
ptrted :  male,  filamehts  three  :  female^ 
style  trifid ;  drupe  one-seeded,  lliere  ^e 
three  species. 

SIDA,  in  botany,  a  genus  of  the  Mona- 
ddphia  Polyandria  class  and  order.  Na- 
tnral  order  of  Cohtmnifers.  Malvaceae, 
Joasieu.  Generic  character:  calyx  pe- 
rianth one-leafed,  angular ;  corolla,  petals 
five,  wider  above,  emarginalfe,  fiistened  be- 
low to  the  tnbe  of  the  stamen? ;  stamina, 
filaments  very-many,  united  below  into  a 
tibe,  in  the  apex  of  the  tooth,  divided ;  pe- 
licarpiam,  capsnle  roundish,  angular,  cooi- 
poeed  of  five  or  more  cells;  seeds  solitary. 
There  are  mncty-nine  tpecies^  natives  of 
warm  climates ;  and  most  of  them  are 
ibond  in  the  East  or  West  Indies.  The 
Chhiese  ooake  cords  ^f  the  S,  abutilon. 
This  plant  loves  water,  and  may  be  adv^n- 
tageoosly  planted  in  marshes  and  ditches, 
where  nothing  else  will  grow.  The  mace- 
radon  of  the  smaller  stalks  is  finished  in 
about  fiAeeo  days ;  of  the  larger  In  a 
|l^th«    The  9tr€n|;tb  and  goodness  of  tlie 
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thread  appears  to  be  in  proportion*  to  tlie 
perfection  of  the  vegetation,  and  to  the 
distance  that.the  plant  is  kept  at  from  other 
plants.  The  fibres  lie  in  strata,  of  wliich 
there  are  sometimes  six ;  they  are  not  quite 
straight,  but  preserve  an  nndulating  direc- 
tion, so  as  to'  form  a  net-work  in  their  natu- 
ral positions.  Their  smell  resembles  that 
of  hemp  ;  the  fibres  are  whiter,  but  more 
<lry  and  harsh,  tlian  tliose  of  hemp.  The 
harshness  is  owing  to  a  greenish  gluten 
which  connects  the  fibres  ,'  and  the  white 
colom*  must  always  be  obtained  at  the  ex- 
pense of  having  this  kind  of  thread  less 
supple  ;  when  of  its  natural  hue,  it  is  very 
soft  and  flexible. 

jSIDE,  the  half  of  any  thing,  as  an  ani- 
inal,  a  ship,  £cc.  The  sides  of  an  animal  are 
distinguished  iato  the  right  and  left  side  ; 
but  tlipse  of  a  ship,  into  the  starboard  and 
larboard  side.  In  geometry,  the  sides  of  a 
rectilinear  fiacre  are  the  lines  which  form 
its  periphery. 

Side;s  men,  or  Synod^s  men,  persons 
who,  in  large  ^rishes,  are  appointed  to  av 
sist  the  churcLwardens,  in  their  inquiry  and 
presentments  3f  such  ofiender^^'to  the  or- 
dinary^ as  arc  punishable  in  the  spiritual 
court. 

SIDEREAL  dot/,  is  the  time  in  which  any 
star  appears  U  revolve  from  the  meridian 
to  the  meridisn  again ;  which  is  23  honr^ 
56'  4''  6"  of  nean  solar  time  j  there  being 
S66  sidereal  dsys  in  a  year,  or  in  the  time 
of  365  diurnal revolntfons  of  the  Sun;  that 
is^  exactly,  if';he  equinoctial  pouots  were  at 
rest  ^  the  hiavena.  But  the  equinoctial  ' 
points  gp  backward,  with  respect  to  the 
stars,  at  tlie  mie  of  50"  of  a  degree  in  a  Ju- 
lian year  J  vihich  cs^pses  the  stars  to  liave 
an  apparent  progressive  motion  eastward 
so"  in  that  ^me,  ^pd  as  the  Snn*s  mean 
motion  in  tie  ecliptic  is  only  li  signs  29® 
45''  40 '  15"'  in  365  days,  it  follows,  that  at 
the  end  of  tiat  time  he  will  be  14'  19 "  45'" 
short  of  tlut  point  of  tlie  ecliptic  fi*om 
which  he  set  out  at  the  begmning;  and  the 
atars  will  b( advanced  50"  of  a  degree  with 
respect  to  tiait  point.  Consequently,  if  the 
Sun's  cen^c  be  on  the  meridian  with  any 
Atar  on  any  pven  day  of  the  year,  that  star 
VUI  be  1^  V"  4^''  +  50"  or  15'  9"  45' "  east 
of  the  Sun*scentre,  on  the  365th  day  after- 
ward, whenthe  Sun's  centre  is  en  the  meri- 
dian ;  and  herefore  that  star  will  not  come 
to  the  merUian  on  that  day.  till  the 'Sun's 
centre  has  )assed  )t  by  l'  0 "  38"  57"  "  €>f 
mean  solar  time ;  for  ttic  Sun  takes  so  mncit 
time  to  go  through  an  arc  of  15'  9^'  45'"'  ^ 
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•nd  then,  in  365^  0^  l'  0"  38^"  67""  the  star 
will  have  just  completed  its  366th  revolu- 
tion to  the  meridian. 

SIDERITE,  a  name  given  liy  Bergman 
to  a  supposed  peculiar  metallic  su^tance, 
'Which  is  the  principal  cause  of  the  briitleuess 
6f  some  kmds  of  bar  iron.  This  Ins  long 
iince  been  discovered  as  the  phosphate  of 
iron. 

SfDERITIS,  in  botany,  inm-wortj  a  ge- 
nus of  the  Didynamia  Gymnospermia  class 
and  order.  Natural  order  ofVerticillatse.  La- 
biatse,  Jnssieu.  Essential  character :  calyx 
five-cleft ;  coroHa  ringent ;  upper  lip  bifid, 
lower  three-parted ;  stamina  within  the  tube 
of  the  corolla ;  stigma,  the  skorter  iuvolvuig 
the  other."  There  art  twenty  species. 

SIDEROXYLON,  in  botany,  trow-irood,* 
genus  of  the  Pentandria  Monogynia  class  and 
order.  Natural  order  of  Domosse.  Sapotae^ 
Jussieu.  Essential  character :  corolla  five- 
deft  ;  nectary  five-leaved  ;  stigma  simple ; 
berry  five-seeded.  There  arc  nme  spe- 
cies, diiefly  natives  of  the  Cape  of  Good 
Hope. 

SIEGEy  in  the  art  of  war,  the  encamp- 
ment  of  an  army  before  a  fortified  place, 
with  a  design  to  take  it.    The  method  of 
encamping  is  very  different  ii  a  ^iege,  from  . 
tliat  observed  on  a  march ;  ai  in  the  former 
the  army  environs  the  place,  without  cannon 
shot,  that  nothing  may  entef    If  the  place 
l>e  situated  on  a  river,  a  detachment  is  sent  ' 
to  the  other  side,  and  bridges  of  communi- 
cation made,  both  above  tnd  below  the 
.  town.    The  army  also  encai^  with  theur 
backs  to  the  town,  with  the  battalions  and 
squadrons  interlined }    and  having  taken 
possession  of  all  the  heights  whence  the 
enemy  may  be  annoyed,  tlie  eigineers  trace 
the  lines  of  cireumvallation  an|  contravalla- 
tion  ;  every  regiment  working  at  the  place 
appointed    them.      See    IPoatification. 
Captain  Jame«,  in  his  Military  Dictionary, 
has  given  the  following  rules,  wiich  ought  to 
be  adopted  in  sieges.     The  approacher 
should  be  made  vnthout  being  ften  from  the 
town,  either  directly,  obliquelf,  or  in  the 
Hank.    No  more  works  sooud  be  made 
than  are  necessary   for  approching    the 
place  without  being  seen ;  t.  e,   the  be- 
siegers should  carry  on  their  approaches 
the  shortest  way  possible,  contbtent^  with 
beteg  covered  agamst  the  enen^'s  fire.  All 
I      the  parts  of  the  trenches  shoild  mutually 
_     support  each  other  ;  and  tbosi  whidi  are 
furthest  advanced,  should  be  ^stant  from 
those  that  defend  them  above  120  or  130 
toises,  that  ii^  within  musket-shd.    The  pa- 
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rallels,  or  places  of  arms  ^e  most  distant 
fironi  the  town,  should  have  a  greater  ex- 
tent than  those  which  are  the  iiesrest,  that 
the  besiegers  may  be  able  to    take  the 
enemy  in  flank,  should  be  resolve  to  attack 
the  nearest  parallels.    The  trench  shoild  be 
opened  or  begun  as  near  as  possible  to  tlie 
place,  without   exposing  the    troops  too 
much,  in  order  to  accelerate  and  diminish 
the  operations  of  the  siege.    Care  should 
be  taken  to  join  the  attacks  ;  that  is,  they 
should  have  communications,  to  the  end 
'  that  they  may  be  able  to   support  each 
other.    Never  to  advance  a  work,  unless 
it  be  well  supported  ;  and  for  this  reason, 
in  the  interval  between  the  second  and 
third  place  of  arms,  the  besiegers  should 
make,  on  both  sides  of  the  trenches,  smaller 
places  of  arms,  extending  40  ar  50  toises 
in  length,  parallel  to  the  othefs,  and  con- 
structed in  the  same  manner,  which  will 
serve  to  lodge  the  soldien  in,  who  are  to 
protect  the  works  designed  to  reach  the 
third  place  of  arms.    Take  care  to  place 
the  batteries  of  cannon  in  the  continuation 
of  the  faces  of  the  parts  attacked,  in  order 
to  silence  their  fire ;  and  to  the  end  that  the 
approaches,  beuig  protected,  may  advance 
,  with  great  safety  and  expedition.    For  this 
reason  the  besiesers  shall  always  embrace 
the  whole  firont  attacked,  m  order  to  have 
as  much  space  as  is  requisite  to  phce  the 
*>  batteries  on  the  produced  faces  of  the  works 
attacked.    Do  not  begin  the  attack  with 
works  that  lie  close  to  one  another,  or  with 
rentrant  angles,  which  would  expose  the  at- 
tack to  tiie  cross  fire  of  the  enemy. 

^'  Stores  required  for  a  month's  siege  are 
as  follow  :"  powder,  as  the  garrison  is  more 
or  less  strong,  8  or  900,00026. ;  shot  for 
battering  pieces,  6,000 ;  shot  pf  a  lesser 
sort,  20,000 ;  battering  cdnnon,  SO ;  cannons 
of  a  lesser  sort,  40 ;  small  field-pieces  for 
defending  the  lines,  20  ;  mortars  for  thrown 
ing  shells,  24;  mortars  for  throwing  stones, 
12  ;  shells  for  mortars,  lb  or  16,000;  hand- 
grenades,  40,000  ;  leaden  bullets,  180,000; 
matches  in  braces,  10,000;  flints  for  musket^ 
best  sort,  400,000  ;  platforms  complete  for 
guns,  100 ;  platforms  for  mortars,  60 ;  spare 
carriages  for  gun^,  60  ;  spare  mortar-beds, 
60  ;  spare  spunges,  rammers,  and  hidles,  ia 
sets,  20  ;  tool^  to  work  in  trenches,  40,000. 
Several  hand-jacks,  gins,  sling-carts,  tra- 
velling forges,  and  other  engines  proper  to 
raise  and  carry  heavy  burdens;  sport 
timber,  and  all  sorts  of  miner's  tools,  miot- 
lets,  stufled  gabion^  fascines,  pickelB,  m 
gabions. 
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SIENITE,  in  nuinenlogyi  one  of  tiie 
coa^MNmcl  primitive  rocks  that  consists  es- 
sentially of  ciystab  and  grains  of  hornblend 
imbedded  in  felspar.  Chiartz  and  mica  are 
Mcaaionalfy  ibond  in  sienite,  bat  in  very 
mil  quantity.  It  is  commonly  in  mass, 
aad  is  rtfely  either  schistose  or  stratified.  It 
MDetinies  contains  metallic  veins. 

SIEVE,  or  ISbarcb,  an  instrument  serv- 
ing to  separate  the  fbne  firom  the  coarse 
ptrti  of  powders,  Uqoors,  and  the  like ;  or 
to  cleanse  pake  firom  duct,  light  grains,  &c. 
It  if  made  of  a  rim  of  wood,  the  circle  or 
sptce  whereof  is  filled  with  a  plexus  of  silk, 
tifiny,  hair,  fioeuy  wire,  or  even  thin  slices 
^  wood.  The  sieves  which  have  large 
MtB  are  sometimes  also  caQed  riddles, 
nchas  the  coal  or  lime  sieve  ;  the  garden* 
■ere,  kc  When  drugs  are  apt  to  evapo- 
nte>  00  being  passed  throu^  tiie  sieve,  it  is 
Wttl  to  have  it  covered  with  a  fid. 

SIGESBECKIA,  in  botany,  so  named 
from  John  Oeoi^  Siegesbeck,  a  German, 
prefect  of  the  Petersbargh  garden,  a  genus 
of  the  Syngenenia  Polygamia  Soperfioa  class 
and  order.  Natural  order  of  CompositSB 
Oppositifolis.  Corymbifene,  Jossiea.  Es- 
sential character :  calyx  exterior,  ^e- 
ktml,  proper,  spreading  ;  rfy'  halved  ; 
pippas  none ;  receptacle  caiSy.  Thefeare 
ttreeiptcies. 

SIGHT,  sense  of.  The  organ  of  sight  is 
a  globofau'  body,  which  contains  within  it 
tnaptrent  substances,  fitted  to  form  on 
tiw  liack  part  of  it  a  picture  of  the  object 
of  tight  An  examination  of  the  eye  of  an 
ox  will  pve  a  pretty  accurate  idea  of  the 
feaerd  gtmcture  of  the  human  eye.  We 
lee  in  front  a  homy  transparent  substance 
€>M  the  cornea.  Next  to  this  is  a  vra- 
tery  fluid  called  the  aqueous  humour,  in 
^Ucfa  the  iris  6oats  like  a  delicate  curtain, 
with  a  bole  in  the  middle  called  the  pupil. 
BeUnd  the  iris  we  find  a  solid  body  with 
two  convex  surfiices ;  tliis  is  called  the 
cryrtanine  I^ns.  Next  to  this  is  the  vi- 
treips  humour,  a  jelly  like,  transparent  sub- 
•tiBce,  which  fills  the  baU  of  the  eye.  The 
retina  consists  of  ^ceedingly  minute  fibres 
^Ton  the  optic  nerve,  which  are  spread  over 
the  whole  of  the  back  part  of  the  inner 
sor&ce  of  the  eye.  Behind  the  retina  is  a 
ancous  or  slimy  matter,  which  in  the  ho- 
nan  eye  is  of^a  dark  colonr,  and  serves  to 
iariHbe  the  rays  of  light  which  pass  through 
the  retina,  so  as  to  prevent  the  confusion 
which  would  arise  f^om  the  reflection  of 
them.  The  retina  is  the  immediate  organ 
•f  ught.    The  rays  #f  light,  proceeding 
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from  every  visible  point  of  tfie  object  of 
sight,  enter  the  eye  through  the  cornea, 
and  pass  throtufa  the  pupil ;  they  are  re- 
firacted  by  the  three  humours  of  the  eye, 
so  as  to  form  upon  the  retina  an  exqui* 
sitely  beautifiil  and  distinct,  .though  mi- 
nute, picture  of  the  object  A  pretty  cor- 
rect idea  of  the  formation  of  this  picture 
may  be  obtained,  by  carefully  cutting  off 
the  back  coating  of  an  ox's  eye,  and  hold- 
ing behind  It  a  piece  of  paper  to  receive 
the  picture  of  a  luminous  object  For  a  more 
murate  account  of  the  structore  of  the  eye, 
see  Anatomy.  , 

What  effect  is  produced  upon  the  optic 
nerve  by  the  formation  of  this  picture  upon 
the  retina  is  not  certainly  known^;  it  is  suf- 
ficient for  our  present  purpose,  that,  by 
means  of  the  nerve,  &e,  the  impression, 
whatever  it  be,  is  communicated  to  the 
mental  organs,  and  produces  in  them  those 
effects  which,  when  attended  with  con- 
sciousness, are  called  sensations.  See  Men- 
tal Philosopht,  $.  11. 

If  the  sensation  produced  by  the  object 
.  of  sight  be  considered  unblended  with  the 
relics  of  other  sensations,  we  find  that  it  is 
merely  what  can  be  communicated  by  a 
minute  picture  on  the  retina.  The  sensa- 
tion of  colour  can  be  thus  communicated, 
and  this  is  the  only  sensation  which  can  be 
considered  as  appropriate  to  fiie  sight  The 
sensation  of  figure  can  be  thus  communi- 
cated, but  only  of  figure  in  two  directions, 
length  and  breadth ;  for  the  picture  on  the 
retina  can  have  only  those  two  dimensions. 
The  sensation  of  qmgnitude  can  also  be 
thus  communicated,  but  not  of  real  magnt-  • 
tode ;  for  the  visible  sensation  of  real  mag- 
nitude cannot  be  conveyed  by  a  picture, 
which  is  almost  indefinitely  smaller  than 
the  real  object  To  use  the  illustration  of 
Adam  Smith :  *'  If  you  shut  one  eye,  and 
hold  immediately  before  the  other  a  smaH 
circle  of  plain  ghtts,  of  not  more  than  half 
an  inch  in  diameter,  you  may  see  through 
that '  circle  the  most  extensive  prosplects, 
lawns,  and  woods,  and  arms  of  the  sea,  and 
distant  mountains.  You  are  apt  to  imagine  ' 
that  the  visible  picture,  which  you  thus  see, 
is  immensely  great  and  extensive;  but  it 
can  be  no  greater  than  the  visible  circle 
through  which  you  see  it.  If,  while  you 
are  looking  through  -the  circle,  you  could 
conceive  a  fiury  hand  and  a  fidry  pencil 
to  cokne  between  your  eye  and  the  glass, 
that  pencil  might  delineate  upon  that  little 
glass  the  outline  of  all  those  extensive  lawns, 
and  woodS;  and  arms  of  the  sea,  and  distant 
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iBCNintsdiiis,  in  ilie  dimennons  wilb  ivhich 
jihey  are  seen  by  the  eye.**  Again,  it  is  ob- 
yioiu,  that  however  large,  or  however  small, 
,the  6e)d  of  view,  the  pictarv  occnpies  an 
equal  extent  on  the  retina.  Similar  obser- 
vations may  be*  made  with  respect  t«  dis- 
tance. The  .organ  of  sight  can  convey  only 
4liat  sensation  of  distance  which  may  be 
produced  by  a  minute  picture  on  the  re* 
tina ;  that  is,  nothing  but  the  sensation  of 
the  distances  of  the  different  parts  of  the 
picture,  which  may  bear  no  proportion  to 
the  real  distances,  and  can  only  be  in 
one  direction.  Similar  things  may  be  said 
of  motion,  that  is,  change  of  positioo^  The 
visible  sensation  of  motion  is  merely  that 
produced  by  the  motion  of  dtferent  parts 
of  the  picture  on  tlie  retina.  "  . 

The  fact  is,  that  not  the  objects  them- 
selves, but  the  picture  formed  npan  the  re- 
tma,  is  the  immediate  object  of  the  sight 
Witliout  the  sense  of  touch  it  is  probable 
4hat  the  picture  would  never  have  con- 
veyed ideas  of  real  figiure,  magnitude,  mo- 
tion, or  pwition ;  fiV^W  more,  that  it  would 
never  .ha^  .conveyed  the  idea  that  external 
objects  produced  the  picture^  Of  colour  it 
does  convey  sensations,  which  do  not  re- 
ceive correction  from  the  touch,  and  which 
can  be  acquired  by  the  sight  alone.  Per- 
;Bons  completely  blind  have  been  known  to 
distinguish  objects  of  one  colour  from  those 
of  another,  but  this  is  by  the  feel  of  the 
surfaces  of  those  objects.  If  tliey  have  ne- 
ver at  all  possessed  sight,  though  they  may 
^peak  of  colours,  ami  distinguish  coloured 
objects,  and  even  have  a  remote  idea  of  the 
icauses  of  oujr  sensations  of  colours,  yet  they 
can  have  no  sensations  nor  consequently 
ideas  of  colours.  Mr.  Locke  mentions  a  blind 
man,  who  said,  that  he  imagined  the  colour 
p(  scarlet  resembled  the  pound  of  a  trumpet. 

Theliniits  here  stated  of  th^  direct  power 
of  the  «ense  of  sight  may'  appear  strange  to 
those  who  have  not  been  accustomed  to 
distinguish  between  tlie  sensation,  and  the 
j[>erception  of  which  the  sensation  forms  a 
part.  ($ee  Sensation.)  We  seem  to  have 
an  immediate  sensation  of  the  real  situation 
and  magnitudes.  Sec,  of  objects,  but  what 
lias  been  before  stated  isan  indisputable  fact. 
The  case  is,  the  compound  idea,  formed 
from  the  sensations  of  touch,  in  connection 
with  certain  visual  sensations,  are  so  early 
formed,  and  so  early  connected  with  those 
visual  sensations,  that  we  have  no  recollec- 
tion of  tlie  simple  idea  of  sensation,  or  of 
the  formation  of  the  compound  idea:  in- 
^ed^  ^  active  a|;ents,  we  had  no  concern 


in  the  formatioD  of  our  perceptioiis.  Hiert 
are  however  numerous  circumstances  which 
prove  the  pouit;  the  most  satis&ctoiy  are 
those  attending  the  obtauung  of  the  sight,  at 
a  period  when  recollection  can  register  the 
sensations^  n  One  such  case  fell  under  ttie 
observation  of  the  able  Qieselden,  and  we 
shall  stata  some  of  the  principal  circonii> 
stances  of  it  Mr.  C.  coudied  a  youth  of 
thirteen  years  of  age :  when  be  was  allowed 
to  use  his  sight,  all  objects  appeared  to  him 
alike  to  touch  his  eyes,  as  the  thhigs  which 
he  felt  touched  his  skin.  He  considered 
solid  bodies  as  planes  differently  coloored; 
and  when  he  had  learned  to  distii^e^uish  solids 
by  their  appearances,  he  was  greatly  lor- 
prised,  when  examii;iing  the  pictures  of  so- 
lids, to  find  pll  the  parts  plane  and  smooth 
Uke  the  rest;  he  asked  vrhich  of  his  senses 
deceived  him,  his  sight  or  his  hearing?  Be- 
ing shown  9  miniature  of  his  fatlier,  which 
was  painted  on  a  watch-case,  he  at  once 
perceived  that  it  was  a  representatiou  of 
his  father,  but  expressed  great  surprise  tbst 
so  large  a  countenance  could  be  contamed 
in  so  small  a  space :  it  appeared  to  him  as 
impossible  as  for  a  pmt  to  hold  a  hogsbesd. 
Mr.  Ware  published  in  the  Pliilosopbicsl 
Transactions  of  1800  a  case  which  seeined  to 
niiiitate  greatly  agauist  Mr.  C.*s  conclasioiw : , 
Mr.  W.'s  patient  from  the  first  had  ideas  of 
distance  and  form.  But  Mr.  W.  himself  fhr- 
nishes a  solution  of  this  difficulty ;  fbrire  . 
find,  from  his  paper,  that  his  patient  had 
always  been  able  to  distinguish  light  and 
vivid  colours  from  shade. 

Sensations  of  colour  are  in  the  early  parts  of 
Kfe  very  vivid,  and  assist'  considerably  ia 
the  formation  of  onr  mental  pleasures;  bst 
the  other  sensations  derived  from  this  sense 
are  principaUy  important  to  us,  as  being  by 
association  the  signs  of  the  ideas  derived  fbn  ^ 
the  touch ;  and  from  their  distinctness,  weH 
calcuhited  to  serve  as  the  connecting  bond 
of  union,  and  to  bring  again  into  the  view 
of  the  mind  those  ideas.  The  visual  sensa- 
tions, of  themselves  considered,  are  seldom 
the  ol^ects  of  reflection  ;  we  seldom  even 
think  of  them,  and  while  we  appear  to  p^ 
to  the  visible  appearances  of  olyecis  ow 
minutest  attention,  we  are  ui  pait  '^^"J 
?ng  only  to  the  tangible  qualities  af  wbi« 
the  visible  appearance  is  the  sign.  ^^ '[ 
not  therefore  for  association,  the  «i|" 
would  be  of  little  more  use  to  us  thsa* 
beautiful  picture  of  objects  with  ';*^*J 
have  no  concern.  But  consider  its  vain  , 
in  connection  with  association,  and  '^  '"^ 
be  regarded  as  tlie  most  peffiect  pud  ^ 
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most  permanently  valuable  of  all  the  senses. 
th/t  infoiniation  obtained  by  the  touch  is 
acquired  slowly ;  and  the  sensations  most 
be  continnally  repeated^  in  order  to  acquire 
information  respecting  new  objects ;  but 
the  sight  takes  in  a  vast  Tariety  of  objects, 
and,  almost  at  a  glance,  can  distinguish  most 
thit  is  necessary  to  be  known  respecting 
fliem.  Its  sensations  recall  the  past  im- 
pmsioni  derived  from  the  touchy  and  at 
•Bce  suggest  the  size,  the  shape,  tlie  dis- 
tnce.  of  their  various  objects.  "  If  U  man," 
says  Rei^, "  were  by  feeling  to  find  out  the 
figure  of  the  Peak  of  TeneritFe,  or  even  of 
8l  Peter's  at  Rome,  it  would  be  the  work 
of  a  Hfetune."  Besides,  its  discovery  reaches 
Ibrther  than  the  touch  could  cai*ry  us ;  it 
enables  us  to  range  through  the  vault  of 
Heaven,  and  determine  the  motions  of  the 
heavenly  lominaries.  It  traces  in  the  coun- 
tenance the  woriungs  of  the  mind ;  it  dis- 
pliys  die  pasKons  and  affections  of  the  soul. 
Witfi  association  it  is  every  thing :  vnthout 
it,  it  would  be  nseless  as  the  bright  fleeting 
visions  of  sleep. 

Sights  of  a  quadrant,  &c.  thin  pieces  of 
brass,  raised  perpendicularly  on  its  side,  or 
oo  the  index  of  a  theodolite,  circumferentor, 
Ac  They  have  each  an  aperture,  or  slit, 
ip  Hie  middle^  through  which  the  visual 
lays  pass  to  the  eye,  and  distant  objects  are 


SIGN,  in  algebra,  denotes  a  symbol  or 
diaraeter.  Mr.  Maclaurin  observes,  that 
the  me  of  the  negative  sign,  in  algebra,  is  at- 
tended vntfa  several  consequences  that  at 
fifit  sight  are  admitted  with  difficulty,  and 
has  sometimes  given  occasion  to  notions 
that  seem  to  have  no  real  foundation*  This 
ngn  implies  that  the  real  value  of  the  quan- 
tify represented  by  the  letter  to  which  it  is 
prefixed,  is  to  be  subtiracted ;  and  it  serves 
with  the  positive  sign,  to  keep  in  view 
what  dements  or  (larts  enter  into  the  com- 
position of  quantities,  and  in  what  manner, 
whether  as  increments  or  decrements,  (that 
i^  whether  by  addition  or  subtraction) 
winch  is  of  the  greatest  use  in  tiiis  art.  See 
Negative  sign. 

Sighs,  in  astronomy.  The  ecliptic  is 
maally  divided,  by  astronomers,  into  19 
parts,  caDed  signs,  each  of  which  of  course 
Contains  50  degrees.  They  are  usually 
cdled  the  signs  of  the  zodiac ;  and  be- 
ginning at  the  equinox,  where  the  Sun  in- 
tersects and  rises  above  the  equator,  have 
these  names  and  marks,  Aries  cy, Taurus  ^ , 
ttemimny  Cancer^,  LeoJ^^,  Virgo rq;. 
Libra  ^j  Scorpio  TTt,  Saglttarios  $ ,  Ca- 
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pricoraos  VJ*  Aquarlusun  cr,  Pisces  }(.  Of 
these  signs,  the  first  six  are  called  northern, 
lying  on  the  north  side  of  the  equator  ;  the 
last  six  are  called  southern,  being  situated 
to  the  south  of  the  equator.  The  signs 
from  Capricomus  to  Gemini  are  called  as- 
cending, the  Sun  approaching  pr  rising  to 
tlie  north  pole  while  it  passes  through  them ; 
and  the  signs  from  Cancer  to  Sagittarius 
are  called  descei^ding,  the  Snn,  as  it  moves 
through  them,  receding  or  deiscending  from 
the  north  pole.    See  Zodiac, 

Sign  manual.  The  King's  signature  is  so 
called.  All  commissions  in  the  regular  army 
of  Great  Britain,  army  warrants,  &c  bear 
the  sign  manual.  The  appoiiunents  of  of- 
ficers in  the  volunteers  have  been  so  distin- 
guished during  the  present  war.  Adjutants 
only  in  the  militia  have  tiieir  commissions 
signed  by  the  King  ;  those  of  the  field 
officer?,  captains,  and  subalterns,  &c.  are 
signed  by  the  lords  lieutenants  of  counties, 
or  by  their  deputies  for  the  time  being, 
sanctioned  by  a  previous  intimation  fi-om 
the  Secretary  of  State,  that  the  King  does 
not  disapprove  of  the  names  which  have 
been  laid  before  hhn. 

SIGNALS,  certain  signs  agreed  upon, 
for  suddenly  conveying  intelligence  to 
places,  to  v^ich  the  voice  cannot  reach. 
Thus,  in  some  countries^  fires  are  lighted 
upon  the  hills,  at  tiie  approach  of  danger; 
and  at  the  beginning  of  a  battle  or  aq  at- 
tack, signals  are  usually  made  with  drums 
and  trumpets.  At  sea  they  are  given  by 
firing  cannon,  or  muskets;  by  lights,  flags, 
sails,  Uc, 

Signals  at  sA  are  made  by  the  admiral  or 
commander  in  chief  of  a  squadron,  either 
in  the  day,  or  by  night,  whether  for  sailing, 
fiehting,  or  the  better  security  of  the  mer- 
chant ships  under  their  convoy :  these  are 
very  numerous  and  important,  being  all  ap- 
pointed and  determined  by  the  Lords  of 
the  Admiralty,  apd  communicated  in  the 
instructions  sent  to  the  commander  of 
every  ship  of  the  fleet  or  squadron,  before 
their  putting  to  sea.  Some  of  the  principal 
of  which  are  as  iblldw :  when  a  commander 
in  chief  would  have  them  unmoor,  he  looses 
his  main-top-sail,  and  fires  a  gun,  whicli,  in 
the  Tpy^d  navy,  is  to  be  answered  by  every 
flagship,  and  every  ship  is  to  get  under  sail 
as  soon  as  she  can.  When,  in  bad  weather, 
he  would  have  them  wear,  and  bring  to  tiie 
other  tack,  he  hoists  a  pendant  on  the  en- 
sign-staff, and  fires  a  gun :  then  the  leeward- 
most  and  steru'most  ships  are  to  wear  first, 
and  bring  on  the  other  tack,  and  lie- by,  ot 
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SIGNALS, 
go  on  with  an  easy  sail,  tiU  be  comet  a-    fires  a  gmi 
When  Any  ship  di«H:overs  land,  he  is 


hekd. 

to  hoist  his  jack  and  ensign,  an<|  keep  it 
abroad  till  the  admiral  answer  hira  by  hoist- 
ing his,  on  sight  of  which  he  is  to  hawl 
down  his  ensign.  If  any  discovers  danger, 
*  he  is  to  tack  and  bear  up  from  it,  and  to 
bang  his  jack  abiodd  from  the  main- top- 
mast cross  trees,  and  to  fire  two  gnns:  but 
if  he  should  strike  or  stick  fast,  then,  be- 
sides the  same  signal  wilii  his  jack,  he  is  to 
keep  firing,  till  he  sees  all  tlie  flee^  observe 
him,  and  endeavour  to  avoid  the  danger. 
When  the  admiral  would  have  the  vice-ad- 
miral to  send  out  ships  to  chase,  he  hoists  a 
flag  striped  white  and  red  on  the  flag-staff 
at  the  fore-top-mast-head,  and  fires  a  gun: 
but  if  he  would  have  the  rear-admiral  do 
so,  he  hoists  the  same  signal  on  the  flag-staff 
at  the  mizen-top-mast-head,  and  fires  a  gun. 
When  he  would  have  them  give  over  chase^ 
he  hoists  a  white  flag  on  his  flag-staff  at  the 
fore-top-mast-head^  and  fires  a  gun ;  which 
signal  i^  also  to  be  made  by  that  flag-ship 
which  is  nearest  the  ship  that  gives  chase, 
till  the  chasing  ship  sees  the  signal  When 
the  admiral  would  have  the  fleet  prepare  to 
anchor,  he  hoists  an  ensign  striped  red, 
blue,  and  white  on  the  ensign-staff;  and. 
fires  a  gun;  and  every  flag-ship  makes  the 
same  signal 

Besides  these,  there  are  many  other  sig- 
nals used  by  day;  and  different  signals, 
upon  these  and  other  occasions,  used  by 
night:  and  others  also  when  a  fleet  sails  in 
a  fog;  all  of  which  are  to  be  found  in  the 
Book  of  Signak. 

Xhe  signals  for  managing  a  sea-fight  are 
also  very  numerous,  the  principal  of  ^irhicb 
are  as  follow:  when  tlie  admiral  would 
have  the  fleet  form  a  line  of  battle,  one 
ship  a-head  of  another,  he  hoists  an  union- 
flag  at  the  mizen  peek,  and  fires  a  gun ;  and 
every  flag-ship  does  the  like.  But  when 
they  are  to  fomi  a  line  of  battle  one  a- 
breast  of  another,  he  hoists  a  pendant  with 
tiie  union-flag,  &c.  When  he  would  have 
the  admiral  of  the  white,  or  he  that  com- 
mands in  the  second  post,  to  tack,  and  en- 
deavour to  gain  the  wind  of  tbe  enemy,  he 
spreads  a  white  flag  under  the  flag  at  the 
main-top-i^t-head,  and  fires  a  gun:  and 
when  he  would  liave  the  admiral  of  tlie 
blue  do.  so,  he  does  the  same  vnth  the  blue 
flag.  If  he  would  have  the  vice-admiral  of 
the  red  do  so,  he  spreads  a  red  flag  from 
the  cap,  on  the  main-top-mast-head  down- 
ward  on  the  back-stay ;  if  the  vice-admiral 
of  the  blue,  he  spreads  a  blue  flag^  and 


i£  he  would  have  the  mi^ 
mual  of  the  red  do  so,  he  hoists  a  r^d  flag 
at  the flag-stafi^at  the  mizen- top-masthead; 
if  the  rear-admiral  of  the  white,  a  white 
flag ;  if  the  rear-admiral  of  the  blue,  a  bine 
flag,  and  under  it  a  pendant  of  the  same 
colour,  with  a  gun.    If  he  would  have  him 
that  commands  m  the  second  post  of  his 
squadron  to  make  more  sail,  he  hoists  a 
white  flag  on  the  ensign-staff;  bat  if  he 
that  commands  in  the  third  post  be  to  do 
so,  he  hoists  a  blue  flag,  and  fires  a  gun; 
and  all  the  flag-ships  must  make  the  same 
signal    Whenever  he  hoists  a  red  flag  on 
the  flag-staff  at  the  fore- top-mast-head,  and 
firei  a  gun,  every  ship  m  the  fleet  must  «e 
their   utmost   endeavour   to   engage  the 
enemy  in  the  order  prescribed.    When  ha 
hoists  a  white  flag  on  his  mizenpeek,  and 
fires  a  gun,  tdl  tlie  small  frigates  of  his 
squadron,  that  are  not  of  the  line  of  battfe, 
are  to  come  under  the  stem.    If  the  fleet 
be  sailing  by  a  vrind  in  the  line  of  battle, 
and  the  admiral  would  have  them  brace 
their  head-sails  to  the  mast,  he  hoists  up  a 
yellow  flag  on  the  flag-staff  at  the  miaeii- 
top-mast-head,  and  fires  a  gun,  which  the 
flag-ships  are  to  answer,  and  then  the  ahips 
in  the  rear  are  to  brace  first    After  this,  if 
he  would  have  them  fall  their  head-sails, 
and  stand  on,  he  hoists  a  yellow  flag  on  the 
flag-staff  of  the  ibre-topi^mast-head,  and 
fires  a  gun,  which  the  flag-ship  must  answer; 
and  then  the  ships  in  the  van  must  fiill  tint, 
and  stand  on.    If,  when  this  signal  is  made, 
the  red-flag  at  the  fore-top-mast-head  be 
abroad,  he  spreads  the  yellow  flag  DjMler 
the  red-flag.    If  the  fleeU  being  near  one 
another,  the  admiral  would  have  all  tbe 
ships  to  tack  together,  the  sooner  to  tie  in  a 
posture  to  engage  the  enemy,  he  hoists  ao 
union-flag  on  the  flag-staves  at  the  fore  and 
mizen-top-mast-heads,  and  fires  a  gun;  and 
all  the  flag-ships  are  to  do  the  same.    Tbe 
fleet  being  in  a  line  ef  battle,  if  he  would 
have  the  ship  that  leads  the  van,  hoist, 
lower,  set,  or  hawl-up  any  of  his  sails,  he 
spreads  a  yellow  flag  under  that  at  his 
main-top-mast-head,  and  fires  a  gun ;  which 
signal  the  flag-ships  are  to  answer :  and  the 
admiral  will  hoist,  lower,  set,  or  hawl-up 
the  sail,  which  he  would  have  th^  ships  that 
lead  the  van  do ;  which  is  to  be  answered 
by  the  flag-sliips  of  the  fleet    When  the 
enemies  run,  and  he  would  have  the  whole 
fleet  follow  them,  he  makea  all  thesail  he 
can  after  them  hunself,,  takes  down  the  sig- 
nal for  the  line  of  battle,  and  fires  two  guni 
out  of  his  fore-chase,  which  the  flag^*«hips 
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rnirer:  and  then  every  ship  is  t&  endea- 
foor  to  come  up  wiUi,  and  board  the 
cBeny.  Wheh  he  would  have  tiie  chase 
pm  over,  he  hoists  a  white-flag  at  the 
fore^op-Biasthead,  and  fires  a  gun.  If  he 
woeld  have  the  red  squadron  draw  into  a 
lioe  of  battle,  one  a-breast  of  another,  he 
^ti  abroad  a  flag  striped  red  and  white  on 
fte  flagstaff  ,at  the  main-top-mast-head, 
vHliapendant  under  it,  and  fires  a  gun:  if 
liie  iriiite  or  second  squadron  is  to  do  so, 
the  flag  if  striped  red,  white,  and  blue:  if 
the  Moe  or  third  squadron  is  to  do  so,  the 
fl^iia Genoese  ensign  and  pendant:  but 
if  they  are  to  draw  into  a  line  of  battle  one 
*-bead  of  mother,  the  same  signals  are 
aade  without  a  pendant  If  they  are  to 
<faiwinto  the  line  of  battle  one  astern  of 
isother,  with  a  large  wind,  and  he  would 
hm  the  leaden  go  with  the  starboard-tacks 
ibovd  by  the  wind,  he  hoists  a  red  and 
vhhe  flag  at  the  mizen-peek,  and  fires  a 
|n:  bat  if  they  should  go  by  the  larhoard- 
tada aboard  the  wind,  he  hoist^a  Guioese 
hftt  die  same  place:  which  signals,  like 
others,  onist  be  answered  by  the  flag-ships. 

SiGxuj,  d^,  are  usoally  made  bf  flags 
>m1  peadaots,  sometimes  accompanied  with 
ne  or  aiore  guna ;  and  night-signals  are 
otber  lanterns  dissposed  in  ictrtain  figures, 
■Bbsi,  squares,  and  triangles,  or  are  made 
^  6be  fires.  Fog-signals  consist  of  ope- 
ntioBs  which  emi  t  sound,  as  firing  oaiinoa 
<*aiasket8,  beatiiag  drums,  *&e. 

SiciAu,  in  nil  itaiy  actions.  In  former 
^i^es  htfg^  pieces  of  wood  were  hung  above 
|he  toweiB«r  cities  or  castles,  ndiicfa,  by  be- 
'^  dmwn  up  or  lowered,  gave  mtelligence 
*fvhat  passed.  This  metknl  has  been  suc- 
^^^  by  the  invention  of  telegraphs, 
*hich  anwer  every  purpose  of  coonnunica- 
^  when  they  can  be  established  throu^ 
^  otent  of  country.  Besides  those  sig- 
">k,  theft  are  others  which  may  be  called 
Tsesl  and  demi-vocal.  The  vocal  signals 
^  tbose  of  the  human  voice,  which  con- 
"■t  in  the  necessary  precautions  that  are 
*^ted  to  prevent  a  guard  or  post  firom 
^^  snrprUed,  to  enounce  words  of  com- 
^■td  m  action,  Sec,  Of  the  first  descrip- 
^  sr^  paroles  and  countersigns,  wl^ich  are 
f'cIiSBged  between  those  to  whom  they  are 
'Btmted,  and  which  are  irequentiy  altered, 
dariBg  the  day  and  night,  to  prevent  the 
•**«iy  from  receiving  any  information  by 
"'^VK  of  spies.  The  demi-vocal  signals  are 
fBveyed  hy  military  histruments ;  the  dif- 
wwt  soundings  of  wUch  hidicate,  instan- 
^"■^Mdsr,  wkMNr  aa  anny  is  to  halt  or  to 
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advance,  whether  troops  are  to  continiM 
in  the  pursuit  of  an  enemy,  or  to  retreat. 

The  demi-vocal  signals,  directed  to  be 
observed  in  the  British  service,  as  for  as 
regards  die  manceuvring  of  corps,  &c.  con« 
sist  of  signals  for  the  government  of  light 
infiintry,  and  of  cavalry  regiments,  squa- 
drons, or  troops:  the  latter  are  properly 
called  soundings.  Light  infantry  signals  are 
to  give  notice  to  advance,  to  retreat,  to 
halt,  to  pease  firmg,  to  assemble,  or  call  ii\ 
all  parties.  In  the  regulations  printed  by 
authority  it  is  observed,  that  these  signals 
are  to  be  always  considered  as  fixed  aild 
determined  ones,  and  are  never  to  be 
changed.  The  bugle  horn  of  each  company 
is  to  niak^  himself  perfect  master  of  them. 
All  signals  are  to  be  repeated ;  and  all  those 
signals  which  are  made  from  the  line  or  co- 
lumn, are  to  convey  the  intention  of  the 
commanding  officer  of  the  line  to  the  offi- 
cer commanding  the  light  mfantry,  who  will 
communicate  them  to  the  several  compa- 
nies or  detachments  either  by  word  or  sig- 
nal. 

SIGNATURE,  m  prrathig,  is  a  letter 
put  at  the  bottom  of -the  first  page  at  least, 
in  each  sheet,  as  a  direction  to  the  binder, 
in  folding,  gathering,  and  collating  them. 
The  signatures  consist  of  the  capital  lettera 
of  the  alphabet,  which  change  in  every 
sheet :  if  there  be  more  sheets  than  lettets 
in  the  alphabet,  to  the  ci^ital  letter  ia 
added  a  small  one  of  the  same  sort,  as  A  a, 
B  b;  which  are  repeated  as  often  as  neces- 
sary. In  large  volumes  it  is  usual  to  distin* 
guish  the  number  of  alphabets  after  the 
first  tv^o  by  placing  a  figure  before  the  sig- 
nature, as  3  B,  4  B,  &c. 

SIGNET,  one  of  the  king's  seals,  made 
use  of  in  seating  his  private  letters,  and  all 
grants  that  pass  by  bill  signed  under  hit 
majesty's  hand :  it  is  always  in  the  custody 
of  the  secretaries  of  state. 

SILENE,  in  botany,  etdteh-fly,  a  genus 
of  the  Decandria  Trigynia  class  and  order. 
Natural  order  of  Caryophyllei.  Caryophyl- 
leae,  Jussieu.  Essential  character:  calyx 
ventricose ;  petals  five,  with  cbws,  crovmed 
at  the  throat  j  capsules  three- celled.  There 
are  sixty-six  species. 

SILICA,  in  mineralogy  and  chemistry, 
is  generally  found  in  a  stony  state,  and  from 
its  forming  nearly  the  entire  composition  of 
flmt^  it  has  acquired  the  name  of  silica, 
silex,  or  siliceous  earth.  This  earth  exists 
in  great  abundance  in  nature,  and  it  con- 
stitutes the  basis  of  some  of  the  hardest 
stones  of  which  the  nucleus  of  the  globe 
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tenaists ;  and,  on  account  of  its  great  abun- 
dance, it  haft  been  regarded  as  the  primi« 
tive  or  elementary  earth,  the  base  of  all  the 
other  earths. 

Silica  form^  one  of  the  constitnent  parts 
of  most  stony  bodies ;  but  it  exists  in  great- 
est abundance  in  agates,  jasper,  flints, 
quartz,  and  rock  crystal :  in  tlie  latter  it 
exists  nearly  in  a  state  of  purity.  To  ob^ 
tain  it  {Perfectly  pure,  a  quantity  of  quartz, 
or  rock  crystal,  may  be  exposed  to  a  red 
heat.  When  it  is  taken  from  the  tire,  and 
Mrhiie  it  is  yet  hot,  it  »  suddenly  immersed 
in  cold  water.  It  is  then  to  be  reduced  to 
powder,  and  if  transparent  rock  crystal 
has  been  employed,  it  is 'then  in  a  gtate 
of  tolerable  purity.  To  have  it  perfectly 
pure,  mix  one  part  of  the  pounded  stone 
with  three  parts  of  potash,  and  expose 
them  in  a  crucible  to  a  heat  which  is  suffi- 
cient for  the  fusion  of  the  mixture.  .  The 
mass  thus  obtained  is  soluble  in  water. 
Add  a  suAcient  quantity  of  water  for  iu 
sohitien,  and  drop  in  muriatic  acid  as  long 
as  there  is  any  precipitate.'  Let  this  be 
re'peatedly  washed  with  n^ter  and  dried. 
The  substance  thus  obtained  is  pure  silica. 
'  It  is  in  tlie  form  of  very  fine  white  powder, 
which  has  neither  taste  nor  smell.  The 
particles  are  rough  and  harsh  to  the  feel, 
as  when  .they  are  rubbed  between  the  fin- 
gers, ol-  touched  with  the  tongue.  The  spe- 
cific gravity  is  2.6.  Light  has  no  action  on 
aiUca,  and  it  is  one  of  the  peculiar  cha- 
racters of  this  earth,  that  it  resists,  un- 
changed, tlie  greatest  degree  of  .heat. 
There  is  no  action  between  silica  and  oxy- 
gen, azote,  or  hydrogen ;  nor  is  it  cluinged 
by  exposure  to  the  air.  It  is  not  acted 
upon  by.  carbon,  phosphorus,  or  sulphur. 
It  is  insoluble  in  water ;  but,  in  a  state  of 
uiin'ute  division,  it  absorbs  a  considerable 
portion^  and  forms  with  this  liquid  a  trans- 
parent jelly.  When  it  is  exposed  to  the 
air,  the  whole  of  the  mois^re  is  evapo- 
rated. 

Silica  is  frequently  found  in  nature  in  the 
crystallized  form,  and  tlien  it  is  distin- 
guished by  the  name  of  rock  crystals  It  is 
most  commonly  in  hexagonal  prisms,  termi- 
nated by  hexagonal  pyramids.  Crystals  of 
filica  have  ako  been  formed  artificially. 
In  a  solution  of  silica  in  fluoric  acid>  which 
bad  remained  at  rest  for  two  years,  Berg- 
^man  found  crystals,  some  of  which  were 
cubes,  and  some  had  truncated  angles,  at 
the  bottom  of  the  vessel.  Crystals  of  silica 
bave  also  been  formed,  by  diluting  largely 
mth  water  the  combination  of  silica  and 


potash,  and  allowing  it  to  remain  for  a  loOg 
time. 

Silica  is  only  acted  on  by  a  very  few  of 
the  acids.  These  are  the  phosphoric  and 
bora'dc,  which  combine  with  it  by  fiisioD, 
an^  the  fluoric,  which  dissolves  siliea  either 
in  the  gaseous  or  liquid  state.  When  silica 
is  held  in  solution  in  water  by  means  of  an 
alkali,  it  is  also  dissolved  by  the  moriatie 
acid.  The  alkalies  have  a  very  poweriiil 
action  on  this  earth.  In  the  preparation  of 
tlie  pure  earth,  it  was  combined  with  pot- 
ash by  means  of  fusion.  Iliis  compound  is 
different  in  its  nature  and  propcities,  ac- 
cording to  the  proportions  of  the  silica  alid 
the  alkali.  Two  or  three  parts  of  potesb, 
with  one  of  silica,  form  a  compound  which 
is  deliquescent  in  the  air,  and  soluble  in 
water.  This  vras  formerly  distinguished  by 
the  name  liquor  silicum,  or  liquor  of  fliots. 
It  is  now  called  sificated  alkali.  When 
this  solution  i^  long  exposed  to  the  air,  the 
earth  is  deposited  in  a  flaky  gelatinoDs  form. 
It  is  decomposed  by  acids,  which  combine 
with  tlie  alkali,  and  the  pure  earth  fidk  to 
the  bottom  in  the  state  of  fine  powder. 
When  the  solution  is  largely  diluted  with 
water,  and  if  a  greater  quantity  of  the  acid 
be  added  than.is  sufllcient  to  saturate  the  al- 
kali, the  silica  remains  hi  solution.  This » 
particularly  the  case  when  themuriatic  acid 
is  employed ;  but  when  the  silica  is  in 
greater  proportion,  a  compound  is  fonned 
which  is  possessed  of  very  different  pro* 
perties.  The  substance  thus  obtained  is 
glass,  lliis  eartii  also  enters  into  combi- 
nation with. some  of  the  earths.  If  to  a 
solution  of  tlie  liqHOr  of  flints  lime-water  be 
added,  a  predpitate  is  formed,  which  is 
found  to  be  a  compound  of  silica  and  lime. 
Silica  alsa  combines  with  lime  by  means  of 
heat,  and  in  certain  proportions  a  gbtts  is 
formed.  Silicious  eartli  enters  with  diffi* 
culty  uito  combination  with  matpiesia;  but 
if  equal  parts  of  silica  and  magnesia  be 
exposed  to  very  strong  heat,  they  meltints 
a  whit^  enamel.  But  the  most  impoilaDt 
compounds  of  the  earths  are  those  oif  «^ 
and  alumina.  These  earths  may  be  cos' 
bined  together,  as  appears  from  the  expe- 
riments of  Guy  ton,  in  tlie  humid  way.  H^ 
mixed  together  equal  parts  of  alumina^is- 
solved  by  means  of  potash,  and  of  «!•<» 
held  in  solution  by  the  same  alkali.  When 
the  solutions  came  into  contact,  a  brown 
zone  was  immediately  formed,  which  spread, 
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by  agitation,,  through  the  whole  i 
communicated  to  it  a  yellowish  colour.  The 
mixture  was  no  forther  changed  during  tho 
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spice  of  an  hour,  althoagh  it  was  occasion* 
ally  stured  with  a  glass  rad;  but  at  the 
cod  of  that  time  the  whole  mass  assumed 
the  appearance  of  a  thick,  opaque  white 
jefly.  When  the  silica  aud  alumina  are 
Buxed  together,  and  fbnned  into  a  paste 
vith  water,  and  exposed  to  heat,  they 
Wrongly  cohere,  and  assume  a  considerable 
degree  of  hardness.  This  compoond  forms 
the  basis  0f  all  kinds  of  pottery  and  por- 
celain. 

Barytes  and  strontian  in  ^some  degree 
(liasolve  silica  as  the  alkalies  do.  Two 
hiindred  parts  of  strontian,  with  sixty  of 
lUica;  heated  mtensely  in  a  crucible  for  an 
hour,  prodnced  a  grey  sonorous  rifty  mass, 
with  only  a  alight  caustic  taste.  This  being 
boiled  in  water,  was  partly  dissolved,  but 
eonld  not  be  crystallized.  Saturated  with 
nitric  acid,  it  gave,  by  evaporation,  a  copi- 
oos  jelly,  which  was  pnre  silex.  A  similar 
redult  was  obtained  when  barytes  was  used 
iastead  of  strontian. 

SILIQUA,  in  botany,  a  species  of  pod, 
is  which  the  seeds  are  altenuUely  fixed  to 
eidier  sotnre  or  joining  of  the  valves ;  in 
this  it  differs  from  tlie  leguraen,  which  lias 
its  seeds  attaclied  to  one  suture  only,  lliir 
kind  of  seed  vessel  is  found  in  all  tlie 
class  Tetradynamm  of  Linmeos.    See  Le- 

CUUEN. 

SILIQUOSiE,  in  botany,  the  name  of 
t^  thirty-ninth  order  io  linnatus's  Frag- 
ments of  a  Natural  Method,  consisting  of 
ptaflls  that  have  a  siliqua  for  a  seed  vessel. 
It  is  divided  into  two  sections :  1.  Those 
which  have  crosssliaped  flowers  with  long 
pods,  as  the  brassica,  cabbages,  rapliauus, 
ladisti;  anapis,  mustard,  &c.  2.  Those 
with  cross-shaped  flowen  with  short  round 
pods,  as  the  iberis,  oandy-toft.  This  order 
dnedy  furnishes  biennkl  and  perennial 
herbs  of  an  irregular  figure.  The  roots  are 
long,  branched,  crooked,  and  fibrous ;  those 
of  the  turnip  and  radish  are  sacculent  and 
fleshy;  the  flowers  are  hermaphrodite, 
and  in  the  greater  number  disposed  in  a 
spilth  at  the  extremity  of  the  branches. 
Tbey  are  easily  rendered  double  by  cidture. 
The  stamina  i|re  six  in  number,  two  of 
which  are  of  the  length  of  the  calyx,  and 
the  remaiiung  four  somewhat  longer,  but 
shorter  than  the  petals^  The  seed-vessel, 
as  we  have  obaerved,  is  a  long  pod  in  plants 
of  the  first  section  ;  a  short  and  round  one 
in  those  of  the  second.'  The  seeds  are 
roundish,  small)  and  attached  alternately  by 
a  slender  thread  to  both  sutures,  or  joining 
of  the  valves. 


SILK,  the  web  or  envelopment  of  iSstI 
caterpiUar,  of  a  species  of  moth  called  the 
Phalena  mori ;  which  being  convertible  to 
various  purposes  of  utility  and  elegance, 
forms  an  important  article  in  commerce,  as 
the  material  of  a  valuable  manufacture.  The 
caterpilUr,  or  silk-worm,  when  full  grown, 
encloses  itself  m  a  loose  web,  in  the  midst 
of  which  it  forms  a  ronch  closer  ease.oi^ 
covering,  of  an  oval  form,  and  varying  in 
colour  from  white  to  a  deep  orange, .  but . 
usually  of  a  bright  yellow  colour.  "  In  this 
cass,  or  ball,  the  animal  becomes  a  chry- 
salis, and  remains  enclosed  about  fifteen 
days ;  when  having  resumed  active  life,  in 
the  form  of  a  moth,  it  makes  a  hole  at  one 
end  of  its  prison  and  comes  out.  This,  as 
it  destroys  the  silk-bafl,  is  prevented  in 
those  countries  where  silk  is  cultivated,  by 
killing  the  chrysalides  by  means  of  heat«^ 
See  Phalena. 

The  silk* worm  is  supposed  tp^  be  a  native 
of  China,  at  least  tlie  ChUiese  were  thv 
first  nation  in  the  world  acquainted  with 
the  manufacture  of  ^ilk.  It  was  little  knowa 
in  Europe  before  the  time  of  Augustus. 
Galen,  who  lived  al>ottt  the  year  160,  men- 
tions silk  as  in  use  no'  where  hut  at  Rome, 
and  only  among  the  rich.  The  Emperor 
Heliogabalus,  who  died  in  the  year  220,.  is 
said  to  have  been  the  first  man  that  wore  a- 
liolosericum,  or  dress,  made  wholly  of  silk  ; 
princes,  as  well  as  subjects  of  the  greatest 
quality,  wearing  only  a  stuff  made  of  silk 
mixed  with  other  materials;  In  the  time 
of  Ai^relian,  silk  viras  sold  in  Rome  for  itsf 
wei^t  in  gold,  and  long  continued  to  b^r 
a  great  value,  from  the  expense  attendmg- 
the  mode  in  which  it  was  procured.  The 
only  silk  then  known  was  tliat  of  China, 
which  was  brought  from  thence,  in  the  raw 
state,  to  Berytus  and  Tyre,  in  Phoenicia, 
where  it  was  manufiictured ;  but  this  branch 
of  commerce  being  interrupted  by  tlie  con* 
quests  of  the  Scythians,  the  Emperor  Jus- 
tinian became  desirous  of  establisliing  the 
culture  of  silk  vrithui  his  dominions;  for 
which  purpose  he  employed  two  Monks, 
who  liad  been  in  India,  to  procure  the  egga 
of  the  insect  from  China.  This  was  accom- 
plished about  the  year  555 ;  the  eggs  were 
hatched  at  Constantinople,  and  the  breed 
of  the  insect  l>eing  carefiiUy  encouraged^ 
hiw  silk  was  soon  prodnced  in  abundance, 
which  was  worked  up  into  manfiiftures  at 
Athens,  Thebes,  Corinth,  and  other  places. 
It  appears,  however,  that  for  many  years 
after  the  establishment  of  the  culture  of 
silk,  m  Greece,  garments  of  (his,  material 
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eontinued  to  be  very  higUy  vateed ;   as,  of  what  eoineft.froin  Italy  and  eptet  parts, 

about  the  year  790,  Charlemagne  sent  two  arrives,  it  is  caUed  law  sUk  j  the  principal 

silken  vests  as  a  present  to  OflS^  King  of  part  of  it  is  afterwards  sent  to  a  miU  to  he 

Mercia.    About  the  year  1130,   the  silk  thrown;   that  is,  to  have  two  ends  of  it 

manufacture  had  made.such  progress  in  the  doubled  and  twisted  together,  by  which  it 

island  of  SicUy  as  to  excite  the  jeatousy  of  is  converted  into  trahi,  or  organzine,  accord- 


the  .Venetians,  from  its  interfering  with 
their  importations  of  silks  from  Greece. — 
From  Venice  and  Sicily  the  silk  manure- 
tore  spread  through  Italy,  from  whence  it 
was  introduced  into  the  southern  provinces 
of  France. 

As  soon  as  the  worms  have  produced 
their  balls,  or  cocoons,  they  become  an 
article  of  trade,  for  in  those  countries  where 
silk  is  cultivated  few  persons  reel  off  their 
cocoons,  but  sell /them  to  others,  who  make 
this  operation  a  separate  business.    The 
silk,  as  formed  by  the  worm,  is  so  veky  6ne, 
that  if  each  ball,  or  cocoon,  was  reeled  se- 
parately, it  would  be  totally  unfit  for  the  pur- 
poses of  the  mannfiKsturer;  in  the  reeling, 
<4hereforef  the  ends  of  several  cocoons  are 
joined  and  reeled  together  out  of  warm 
water,  which,  softening  their  natural  gum, 
makes  them  stick  together,  so  as  to  form 
one  strong  smooth  thread.    As  often  as  the 
thread  of  any  single  cocoon  breaks,  or 
comes  to  an  end,  its  phice  is  supplied  by  a 
new  one,  so  that  by  continually  keeping  up 
the  same  number,  the  united  thread  may 
be  wound  to  any  lengtli :  the  single  threads 
of  the  newly  added  cocoons  are  not  Joined 
by  any  tie,  but  simply  laid  on  the  main 
tiiread,  to  which  they  adhere  by  their  gum ; 
and  their  ends  are  so  fine  as  not  to  occasion 
the  least  perceptible  nnevenness  in   the 
place  where  they  are  laid  oui    The  appa- 
ratus for  reeling  consists  merely  of  a  small 
open  kettle  of  water,  under  which  is  tt  fire 
«  to  keep  it  hot,  and  a  reel  of  a  very  simple 
construction.  '  Care  should  be  taken  in  the 
operation,  that  the  silk  when  reeled  off  may 
consist  of  a  smooth  thread  of  equal  thick- 
ness and  strength,  not  flat,  but  of  a  round 
form,  having  the  small  threads  of  which  it 
is  composed  as  equally  stretched  and  firmly 
united  as  possible;  and  that  the  several 
rounds,  as  they  lie  on  the  reel,  should  not 
be  glued  together.  When  the  skeui  is  quite 
dry  it  is  taken  off  the  reel,  and  a  tie  is  made 
with  some  of  the  refuse  silk  on  that  part  of 
the  skem  vrhere  it  bore  upon  the  bars  of  the 
reel,  and  another  tie  on  the  opposite  part  of 
the  skein,  afler  which  it  is  doubled  into  a 
hank,  and  usually  tied  round  near  each  ex- 
tremity, when  it  is  laid  by  for  use,  or  sale. 
In  this  state,  in  which  all  the  silk  that  w 
brought  from  India,  and  a  coosiderable  part 


mg  to  the  fineness  of  the  silk,  and  the  pur- 
poses to  which  it  is  intended  to  he  applied 
in  the  manufacture.    See  Organzine. 

Hie  culture  of  dlk  varies  but  little  m  dif- 
ferent countries ;  it  does  not  require  aoy 
great  degree  of  skiH,  or  a  great  capital :  and 
as  it  b  wen  known  that  the  silk-wonn,  with 
proper  care,  will  breed  and  thrive  very 
well  in  England,  it  is  not  surprising  that 
attempts  should  have  been  made  to  establish 
the  culture  of  it  in  this  country.    The  soc- 
cess  of  Henry  the  Fourth  of  France,  in  ex- 
tending the  culture  of  s2ik,  wluch  before  his 
time  had  been  confined  to  a  few  districts  of 
that  kingdom,  excited  in  James  the  First  an 
active  zeal  for  the  introduction  of  it  here. 
With  this  view,  in  1608,  he  caused  a  drcobu' 
letter,  of  his  own  writing,  to  be  sent  to  the 
Lord  Lieutenant  of  every  county,  in  which 
he  held  forth  the  example  of  France  as 
afforcKng  ground  to  hope  tor  equal  success 
here.    He  likewise  observed,  tlmt  from  the 
experience  of  many  private  persons  who 
had  bred  silk-worms  for  their  pleasure,  no- 
thing had  appeared  to  cause  a  doub^  that 
they  may  be  nonrished  and  reared  in  Eng- 
land, if  provision  was  made  for  planting 
mulberry-trees ;  and  fbr  this  purpose,  the 
persons  to  whom  the  letter  was  addressed 
were  dik^ected,  at  the  Quarter  Session,  or 
some  other  public  meeting,  to  persuade  and 
require  those  of  ability  to  Ih^  and  distri- 
bute in  the  county  the  number  of  10,000 
mulberry  plants,  which  were  to  be  deliver- 
ed in  London  at  the  rate  of  three  farthings 
a  plant.   The  King  likewise  caused  printed 
instructions  to  be  published  for  plaotiagand 
propagating  the  mnlberry  trees,  and  for 
breeding  and   feeduig    tlie   worms;  .and 
though,  at  first,  most  persons  were  probably 
averse  to  such  a  new  undertaking,  by  the 
continuance  of  the  royal  sanction  and  sop- 
port,  and  the  consideration  of  die  great  ad- 
vantages reaped  by  other  European  nations 
from  their  silk  manufactures,  many  people, 
in  the  course  of  a  few  years,  became  very 
earnest  for  the   propagation  of  tlie  silk- 
worm, and  of  the  >/rhite  mulberry  tree  fbr 
feeding  it. 

In  1629,  Charies  Ae  First  granted  to 
Lord  Aston  the  keeping  of  the  garden, 
mulberry,  trees,  and  silk-worms,  near  St 
James's;  bat  this  royal  undertakuig  soon 
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decliiied,  and  the  project  4oe^  not  appear 
to  have  been  renewed,  on  an  extensive 
scaJe,  till  many  years  after. 

To  1718,  a  patent  was  granted  to  John 
Appletree,  Esq.  for  prodaciog  raw  silk  of 
the  growth  of  England,  and  for  raisihg  a 
tmd  for  carrying  on  the  same.  The  capital 
of  the  undertaking  was  divided  into  sliarea 
of  51.  each  ;  a  deed  of  trust  was  executed 
and  enrolled  in  Chancery ;  Directors  were 
chosen  by  the  subscribers  for  managing  the 
afiairs  of  the  company;  and,  Chelsea- Park 
bem^  tlionght  a  proper  soil  for  the  purpose, 
and  in  a  convenient  situation,  a  lease  was 
taken  of  it  for  1^2  years.  Here  upwards  of 
20UO  young  mulberry  trees  were  soon  plant- 
ed,  and  extensive  edifices  were  erected  for 
carrying  on  the  work;  this  number  of  trees 
was,  however,  but  a  small  part  of  what  the 
company  intended  to  plant,  if  they  were 
ncctssfiil. 

In  1719,  Mr.  Henry  Barham,  who  was 
probably  a  member  of  this  company,  pub-^ 
liflhed  **  An  Essay  upon  tlic  Silk- Worm,*' 
in  whicb  he  thinks  all  objections  and  diffi- 
colties  against  this  "  glorious  undertaking  ** 
are  shown  to  be  mere  phantoms  and  trifles ; 
the  event,  however,  proved  that  the  company 
oet  with  difficulties  of  a  real  and  formidable 
nature ;  for  ^ough  the  expectation  of  Mr. 
Berham,  who  questioned  not  that  in  the  en- 
toiog  year  they  should  produce  a  consider^ 
able  quantity  of  raw  silk,  may  have  been 
partly  accomplished  :  the  violent  stock-job- 
bing speculations  of  tliat  period,  which  in- 
volved the  shares  of  all  projects  of  this 
natore,  must  liave  produced  many  changes 
among  the  proprietors,  and  deranged  the 
original  design,  in  consequence  of  which  it 
soon  went  to  decay.  From  that  time  there 
has  been  no  public  undertaking  of  the  kind ; 
bat  individuate  have  continued  to  rear  the 
tflkworm  as  an  object  of  curiosity,  and 
hive  generally  been  successftil,  as  it  is  easy 
to  bestow  a  degree  of  care  and  attention 
OD  a  small  number,  which  could  not  be  ex- 
tended to  a  large  concern.  The  imnrmount- 
able  obstacle  to  raising  silk  in  Gneat  Britain 
ii  the  climate,  wfaicb  is  too  cold  and  wet ; 
and  though  expedients  might  be  adopted  to 
obviate  these  inconveniences,  they  would 
render  the  cnlture  of  tlie  article,  on  a  large 
•cale,  by  for  too  expensive. 

As  the  mtdbcrry  tree  is  scarce  in  some 
parti  of  this  country,  attempts  have  been 
made  to  feed  the  worms  on  other  plants* 
MiM  Croft  of  York,  in  1792,  sent  to  the 
Society  for  the  encouragement  of  Arts, 
Manntactnres,  and  Commerce,  a  specimen 
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of  silk  produced  by  worms  M  entirely 
upon  lettu9e  leaves.  The  respectable  so- 
ciety just  mentioned,  continue  to  offer  pre- 
miums for  the  production  of  silk  in  tliil 
country  ^  but  as  all  former  attempts,,  made 
at  a  time  when  land  and  labour  were  much 
dieaper  than  at  present,  have  turned  out 
unprofitable,  and  consequently  been  aban* 
doned,  tliere  can  be  little  ground  for  hope 
that  better  succe^  would  attend  futur^ 
trials.  , 

King  James  the  First,  whose  zeal  for  raia* 
ing  silk  in  this  country  has  been  noticedi 
at  tlie  same  time,  extended  his  views  to  the 
American  colonies.  He  several  timet  urged 
the    Virginia  Company  to    promote   the 
cultivation  of  mulberry  trees,  and  the  breed* 
ing  of  silk-worms,  particularly  by  a  lettei' 
addressed  to  them,  in  1622,  expreuly  on 
tliis  subject,  in  which  he  charged  and  re- 
quired them  to  see  that  the  people  there 
Used  all  possible  diligence  in  breeding  of 
silk-worms,  and  erecting  of  ^Ik-yrorks,  and 
ihat  they  bestowed  their  labour  in  pro^ 
docing  this  rich  and  solid  commodity  hi 
pteference  to  tobacco,  an  article  to  whick 
he  had  a  violent  aversion.    The  company 
appear  to  liave  been  determined  not  to  be 
outdone  by  th^  Ring,  in  zeal  for  the  a<s 
complishment  of  this  object,  and  accord- 
ingly transmitted  his  Majesty's  letter  to  the 
Governor  and  Council  of  Virginia,  with' 
very  particular  instructions  to  employ  all 
their  endeavours  for  establishing  tiie  staple 
commodities  of  silk  and  vrine;  fbr  the  bet>> 
ter  accomplishment  of  wliich  they  sent  t 
number  of  copies  of  a  book  on  the  subject, 
written  by  Mr.  John  Bonoeil,  a  member  of 
the  company,  who  engaged  ^mestly  in  the 
attempt,  and  was  so  fully  convinced  of  its 
practicability,  that  hd  sayd,  such  qualititiet 
of  silk  might  easily  be  inade  in  Virginiat  i^ 
there  were  a  sufficient  number  of  hands,  af 
in  a  very  short  time  would  serve  all  Chris-    . 
tendom.   The  misfortunes  which  the  colon]^ 
of  Virginia  experienced,  and  the  diasolotioo 
of  the   company   soon  after,  must  have 
checked  the  execution  of  this  project  very 
materially ;  and  though  a  coiisiderable  num« 
ber  of  trees  wete  planted,  and  were  fomid 
to  flourish,  but  little  silk  appears  to  have 
been  produced. 

In  1654,  it  appeared  that  the  culture  of 
silk  had  been  revived  in  Virginia,  by  Mn 
Edward  Diggs,  who  was  confident  that  he 
had  conquered  all  the  principal  difficulties 
respecting  this  commodity,  and  made  its 
profit  so  evident  to  all  the  Virginians',  thai 
in  a  short  time  there  would  be  groat  qaan- 
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titiet  of  silk  made.  It  does  not,  howerer, 
appear  that  the  caltore  of  silk  has  since 
been  carried  to  any  considerable  extent  in 
Virginia,  which  is  pi'obably  owiu^  more  to 
the  attachment  of  the  planters  to  the  growth 
of  tobacco  than  to  any  natural  impedi- 
ment. 

The  settlement  of  the  colony  of  Georgia 
was  began  in  the  year  1752,  and  the  tms- 
tees,  soon  after  the  commencement  of  their 
nndertaking,  caused  a  common  norsery  gar- 
den to  be  laid  out  for  white  mulberry  trees, 
for  the  production  of  silk.  It  was  at  this 
time  raised  in  Carolina,  in  small  quantities, 
some  families  makmg  about  forty  or  fifty 
pounds  weight  in  the  year.  In  order  to  in- 
struct the  colonists  of  Georgia  upon  this 
subject,  some  persons  from  Piedmont  in 
Italy,  skilled  in  tending  the  worms  and  tlie 
winding  of  silk,  were  seut  tliither;.  and, 
notwithstanding  the  difficulties  attending 
the  attempt,  and  the  public  misfortunes  of 
the  colony,  many  persons  persevered  and  ex- 
perienced some  success ;  an  act  of  parlia- 
ment was  in  consequence  passed,  in  1749, 
for  encouraging  the  culture  of  raw  silk  in 
the  American  colonies,  by  which  raw  silk, 
certified  to  be  the  real  growth  and  culture 
of  those  colonies,  was  exempted  from  any 
duty  on  importation  ho  to  the  poft  of  Lon- 
don. The  culture  increased  gradually, 
though  frlowly,  both  in  Oeoi^a  and  the  ad- 
joining province  of  South  Carolina ;  bat  a 
few  years  after  the  produce  became  more 
considerable.  In  the  year  1737,  l,05tlb$. 
weiglit  of  silk-balls  were  received  at  the  fila- 
ture in  Creorgia,  and  the  next  year  pro- 
duced no  less  than  7,0402&«.  weight  thereof. 
In  1759,  tliere  were  received  at  Savannali, 
the  capital  of  Georgia,  considerably  above 
10fi00lb$,^  weight  of  raw  silk,  although  it 
was  thought  an  unfavourable  season.^  As 
the  culture  of  this  valuable  arttcle  thua  ap- 
peared to  be  making  some  progress  in  the 
aonthem  colonies,  an  act  of  parliament  was 
passed,  m  1709,  for  tlie  Ibrtlier  encourage- 
ment of  the  growth  of  raw  silk  in  America ; 
by  which  a  bounty  Mras  granted  of  25/.  for 
every  iOOl,  value  of  such  raw  silk  for  the 
next  seven  vears,  ^d  lesser  bounties  during 
the  two  following  periods  of  seven  years. 
The  Society  for  the  encouragement  of  Arts, 
Manufactures,  and  Commerce,  also  offered 
laf£re  premiums  for  encouraging  the  same 
object ;  but  still  the  quantities  raised  were 
but  small,  and  the  cost  too  great  for  com- 
petition with  silk  from  other  parts. 

There  can  be  no  doubt  that  in  many 
parts  of  the  southent  states  of  America,  the 


climate  is  as  fiivoorable  to  the  nrolberry 
tree  and  the  silk-worm,  as  in  those  coon- 
tries  m  Europe  where  they  are  raised  ;  the 
chief  difficulty  the  Americans  have  to  con- 
tend with  respecting  this  article  is,  that  in 
most  of  the.  southern  states,  the  laboorers 
.are  Negro  slaves,  who  are  not  suffictently 
attentive  and  skilful  m  this  bosiness.— 
In  Connecticut,  where  there  is  a  sensibU 
and  careful  white  population,  and  where 
land  is  comparatively  scarce  and  dear,  the 
culture  of  silk  has  been  found  to  be  practi- 
cable and  profitable.  A  project  to  extend 
the  white  mulberry  tree  over  all  the  States 
was  formed  a  few  years  ago,  in  consequence 
of  which  a  considerable  nnmber  were  phuI^ 
ed.  An  extensive  nursery  of  these  trees 
was  establislied  near  Philadelphia,  m  17^; 
another  at  Princeton,  in  New  Jersey ;  and 
two  more  in  New  York,  and  Long  Islands. 
The  idea  upon  which  these  nurseries  were 
principally  encouraged  was,  that  they  pre- 
pared the  States  for  the  reception  of  emi- 
grants from  silk  countries;  but  no  consider- 
able emigration  from  those  countries  has 
taken  place. 

In  the  British  settlements  in  the  East 
Indies,  tlie  culture  of  silk  has  been  long 
established,  particularly  in  the  island  of 
Cossimbwzar  and  its  neighbourhood,  in  tha^ 
province  of  Bengal ;  and  since,  about  the 
year  1760,  ^hen  the  company  became  the 
rukrs  of  the  country,  and  adopted  a  new 
system  of  trade  for  the  purpose  of  realiong 
the  surplus  revenue,  the  culture  of  raw  silk 
has  been  promoted,  and  the  quantity  con- 
siderably increased.  Of  late  years,  con- 
siderable attention  has  been  paid  both  to 
the  quality  of  the  silk,  and  to  the  mode  of 
feeling  it,  by  which  it  has  been  very  mate- 
rially improved,  so  a«  to  rival,  in  most  re- 
spects, the  produce  of  Italy, 

Tliere  are  eight  principal  silk  £ictories 
belonging  to  the  company  in  BengaT;  and 
ui  every  filature,  or  factory,  tliere  arc  em* 
ployed,  according  to  its  size,  from  three 
thousand  40  ten  thousand  people ;  and  if 
to  these  are  added  the  mnlberry-plantert, 
woiin  feeders,  &c.  from  ten  thonnnd  to 
forty  .thousand  men,  women,  and  children, 
are  attached  to  each  filature.  Attempt* 
have  been  made  to  introduce  the  silk-worm 
in  other  parts  of  the  company's  poMessiom, 
especially  on  the  coast  of  Coroniandel.  Pr. 
James  Anderson,  of  Fort  St.  George,  who 
has  been  particularly  zealous  in  promoting 
this  among  other  useful  undertakings,  in- 
troduced mulberry  trees  at  Madras,  aboot 
tlie  year  1770,  and  finding  they  grew  lo»- 
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ikady,  afterward  endeavottred  to  procure 
A  womnf  eggs  from  Bengal :  his  two  first 
attempts  were  misiiccessfal,  bat  the  third 
hi  1789  succeeded,  and  the  adrantageslikely 
t»  aeenirfiom  the  cultore  of  sHk  soon  en- 
gaged sereral  persons  on  difiefent  parts  of 
the  coasts  in  breeding  the  worms.  In  a  letter 
to  Sir  Joseph  Banks,  dated  S6th  Janoary, 
lT9t,  he  says,  **  I  have  received  accounts 
•f  thesQceess  of  the  silk  worms  at  Palam* 
ettta  and  Masofipatam,  as  well  as  of  the 
re^oreiy  of  those  that  had  been  diseased 
bj  the  kite  rains  at  Tritchinopoly ;  so  that 
a  breed  of  this  hnect  is  ab^ady  established 
ia  aa  extent  of  six  hundred  miles  upon  the 
coast,  bnt  it  wfll  rest  with  the  company  to 
mder  it  prodoctive.** 

The  estabKshment  of  the  silk  roannfac- 
toiy  in  Great  Britain  affords  one  of  the 
OMst  complete  instances  in  which  an  art 
borrowed  entirely  from  other  nations,  and 
eaiployed  on  a  material  entirely  of  foreign 
growth*  has  been  brought  to  such  perfec« 
tion  in  this  conntiy,  as  to  eqnal,  and  in  some 
■stances  to  surpass,  the  productions  of  those 
csaatries  from  which  it  was  derived.-  The 
ve  of  aiik  was  mtrodnced  into  this  country 
gradoaSy,  being  at  first  confined  to  small 
ornamental  articles.  In  the  year  1455 
tbere  appears  to  have  been  a  company  of 
iilk-womea  in  England,  who  niotit  probably 
ooly  a«ed  sflk  in  embroidering  and  other 
kinds  of  needle-work,  but  their  perform- 
aaees  at  least  contributed  to  bring  thb  ele- 
gaat  nmteriai  into  more  general  notice.  By 
aa  act  of  Henry  Tilth,  entitled  <'  Silk- 
work,''  it  appears  that  about  1504^  the 
SBiaBer  nanu&ctnres  of  silk  were  executed 
ia  Englandy  as  it  was  amoiig  other  things 
eaactedy  that  from  thenceforth  no  person 
iboaM  import  into  Ehagland  for  salo  any 
kind  of  silk  wrought  by  itself  or  with  any 
other  material  in  any  place  out  of  the  realm, 
ia  ribbands,  laces,  or  girdles ;  but  none 
sf  the  more  important  branches  of  the 
■ana&cture  could  then  have  existed  here, 
•r  such  goods  would  certamly  have  been 
iadaded  in  t^  prohibition.  The  King 
sonetimet  obtained  a  pair  of  silk  stockings, 
sluch  were  brought  from  Spain,  the  making 
of  silk  hose  not  having  yet  been*  attempted 
in  England;  It  was,  however,  introduced 
about  the  year  1661,  when  Que^n  Elizabeth 
was  presented-  with  a  pair  of  black  silk 
knit  stockings,  and  is  said  to  have  been  so 
pleased  with  tliem,  that  she  never  wore 
cMh  hose  after.  EHzabeth^S/ fondness  of 
dscas  mast  have  inclined  her  to  countenance 
evety  branch  of  this  manufiM^tnre^  but, 


little  was  done  hr  its  improvement  till  the 
reign  of  her  successor,  whose  active  mea- 
sures for  establishing  the  culture  of  silk,  and 
increasing  the  importance  of  the  manufiic- 
ture  in  this  country,'  were  by  no  means 
fruitless.^  The  broad-silk  mannfikcture  was 
introduced  here  about  the  year  16^0; 
and  a  Mr.  Burltaiach,  a  merchant  much 
employed  by  the  Kifag,  by  his  dhrection 
brought  from  abroad  sflk  throwsters,  dyers, 
and  broad  wesfvers ;  whose'  assistance  so 
materially  contribated  to  the  improvement 
and  increase  of  the  manufacture,  that  in 
1630  it  vras  tuiraght  proper  to  incorpotate 
the  ulk  throwsters  of  London,  and  withfai 
lour  miles  thereof;  and  m  the  following 
year  the  silk-men  were  likewise  hicorporat- 
ed:  the  weavers  had  been  incorporated 
tong  before.  In  addition  to  these  favours 
from  Qiarles  I.  he  endeavoured  to  protect 
the  trade  from  what  appeared  to  be  an 
'hnproper  practice,  by  issuing  a  proclama- 
tion respecting  the  increase  of  weight  of 
silk  dyed  bbick  upon  the  gnm,  which  was 
then  considered  as  a  great  fraud,  and  pro- 
hibited accordingly  f  but  upon  better  mfor- 
mation  the  King  thought  proper,  in  1638, 
to  revoke  this  prohibition.  About  the  same 
time  a  new'  charter  was  granted  to  the 
Weavers*  Company,  and  by  a  proclamation 
issued  soon  after,  they  were  empowered  to 
admit  into  the  freedom  of  their  company,  a 
competent  number  of  such  persons,  as  well 
strangers  as  natives,  as  had  exercised  the 
trade  of  weaving  at  least  one  whole  year, 
before  the  date  of  the  new  charter,  <<  whe 
shall  be  conformable  to  the  laws  of  the 
realm,  and  the  constitutions  of  the  Church ' 
of  England."  It  has  been  justly  asked, 
What  had  the  constitution  of  any  church 
to  do  with  the  'tiade  of  weaving?  What 
other  political  quahfication  could  be  re- 
quisite bnt  that  the  weaver  should  be  a 
peaceable  subject,  and,  considering  the 
times,  a  t^rotestant  of  some  denomination 
or  other?  Bnt  many  similar  instances  may 
be  found,  hi  which  bigotry  and  party  seal 
imposed  injudicious  restrictions  on  trade  and 
manufactures. 

In  1661  tlie  silk  throwsters  petitioned 
parliament,  ija  order  obtain  the  legislative 
sanction  to  some  regulations  that  were 
thought  necessary  for  the  security  of  their 
trade,  which  they  asserted  employed  above 
forty  thousand  men,  women,  and  children ; 
and,  in  consequence  of  this  application, 
the  privileges  of  the  company  were  ex- 
tended to  twenty  miles  round  London, 
and  it  was  enacted  that  none  shpnld  set  up 
L« 
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the  trade  of  a  tilk-tfarowsier,  Imt  rodias 
liad  served  seven  yean  appreoticeship  to  it, 
aud  should  make  themselves  firea  of  the 
company. 
In  1680  the  Weavers'  Company  petition- 
,  ed  the  House  of  Comhions,  agmnat  the  hn- 
portation  of  foreign  sUks  from  France,  and 
the  wear  of  East  India  vnionght  siUcs,  which 
had  then  become  Teiy  general ',  but  it  does 
not  appear  that  any  thing  was  done  in 
consequence  of  tliis  application.  The 
Turkey  Company  about  the  same  time 
renewed  a  complaint  they  had  before  made 
at  different  times  against  the  East  India 
company  for  importing  v^yr  silk ;  tliis  article 

.  having  formerly  been  wholly  imported  from 
Tiu-key,  and  being  a  valuable  branch  of  the 
commerce  of  that  company,  which  they 
were  now  rapidly  loosing,  it  induced  them 
soon  after  to  make  a  formal  complamt  to 
the  -Privy  Council ;  on  which  occasion, 
among  other  assertions,  they  denominated 
the  new  silk  wliich  had  been  imported  from 
Bengal,  *^  a  deceitful  sort  of  raw  silk."  The 
India  Company,  unable  wholly  to  deny  this 
charge,  contented  themselves  with  saying, 
tliat,  witli  respect  to  the  quality  of  Bengal 
silk,  it  was  like  all  other  commodities,  good, 
bad,  and  indifferent ;  and  rested  their  de- 
fence chiefly  on  the  more  general  ground 
of  the  importance  of  the  manufacture,  and 
the  propriety  of  encout*aging  it,  asserting 
that  raw  silk  had  become  so  essential,  that 
it  might  be  compared  with  sheeps'  wool 
aud  cotton  wool ;  and  that  since  their  im- 
portation thereof,  the  silk  manufacfiire  had 
increased  in  the  proportion  of  one  to  four. 
This  contest  between  the  two  companies 
for  the  importation  of  raw  silk,  proves  that 
it  was  a  valuable  branch  of  trade ;  and  it 
appears  that  the  manufacture  vms  increai* 
ing  rapidly;    but  nothing  contributed  so 

^  much  to  its  full  establishment  in  this  country 
as  the  cruel  persecution  of  the  Protestant 
Christians  in  France,  on  the  revocation  of 
.  the  Edict  of  Nantes,  in  1685.  Of  the  mul- 
titudes who  fled  at  that  period,  upwards 
of  fifty  thousand  took  refuge  in  England, 
the  greater  part  of  whom  settled  in  the 
tubiurbs  of  London ;  those  who  had  been 
engaged  in  silk-weaving,  chiefly  fixed  their 
residence  in  Spitalfields;  where  they  added 
to  the  branches  of  this  art  already  known, 
those  of  modes  and  lustrings,  which  articles 
bad  hitherto  been  imported  from  France ; 
diey  also  instructed  our  weavers  in  bro- 
cades, satins,  mantaus,  and  velvets.  Soon 
after  the  rcvolntior,  in  consequence  of  the^ 
war,  an  act  was  passed  prohibiting  all  trade 


and  commerce  with  France,  a  meuart 
which  must  have  co-operated  very  mate- 
rially with  the  arrival  of  the  new  workmen 
to  the  saccess  of  the  silk  trade  in  this^ 
ootmtry,  as  the  annual  importation  of  French 
silks  bad  been  very  great  for  some  years 
before.  In  1692,  lustrings  and  modes 
being  much  in  fashion,  and  the  &bricatioa 
of  them  but  recently  introduced  here,  the 
makers  for  tlieir  encouragement  had  a 
patent  granted,  them,  and  soon  brought  this 
branch  to  the  greatest  perfection;  opoo 
which,  about  five  years  after,  foreign  la- 
strings  and  modes  were  entirely  prohibited, 
and  the  sole  privilege  of  making  these  silb 
confirmed  to  the  company  by  Act  of  Par* 
liament,  for  the  term  of  fourteen  yean; 
but  with  the  change  of  fashion  this  com- 
pany came  to  nothing.  In  1697  the  weaveri 
of  London  became  very  tumultnoos,  on  ac- 
count of  the  great  quantities  of  silks,  stain- 
ed calicoes,  and  other  Persian  and  ludian 
manufactures  imported  by  the  East  India 
Company,  and  worn  by  all  sorts  of  people. 

To  remedy  these  compUmts,  a  bill  was 
brought  mto  parUament  to  restrahi  the 
wearmg  of  these  foreign  goods,  and  the 
House  of  Lords  heard  council  and  witnesses 
for  and  against  it:  the  India  Company  on 
this  occasion  engaged  the  celebrated  Dr. 
Davenant  to  write  in  tbeir  defence,  who  in 
his  Essay  on  the  East  India  Trade,  asserted 
that  since  the  goods  imported  by  the  com- 
pany had  been  in  use,  the  price  of  sOb 
from  France,  Spain,  and  Italy,  had  fiOlea 
at  least  twenty-five  per  cent;  and  endes- 
vonred  to  show  that  the  intended  prohibi- 
tion would  be  destructive  to  the  India 
trade  in  general,  and  hazard  its  bemg  utter- 
ly lost  to  this  country.  The  contentkm 
between  the  old  and  new  East  India  Com- 
panies greatly  increased  the  unportatioD 
of  India  wrought  silks  and  calicoes,  and 
the  wear  of  them  became  imiversal  till  prs> 
bibited  by  an  act  of  parliament  passed  is 
1700. 

In  l713,,tfae  Weavers'  Company,  ahumed 
at  the  tendency  of  a  treaty  of  eomneice 
which  had  been  concluded  with  Fianeef 
under  which  the  general  introduction  of 
French  silks  wonkl  soon  have  rained  tbt 
English  mann&cture,  petitioned  paiVameot 
against  the  bill  for  rendering  e&ctoal  llN 
eighth  and  nmth  articles  of  the  treaty,  and 
hi  their  petition  they  represent  the  state 
of  the  manufacture  at  that  period  in  the 
following  words:  **  VnX  by  the  encooiage* 
ment  of  the  crown,  and  of  dtven  ads  of 
pariiament,  the  silk  nrannfiu:tnre  ii  otm  tt 
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be  above  twenty  times  aa  great  as  it  was  Total  qaantity  of  raw  silk  imported  info 

m  tbe  year  1664 ;  and  that  all  sorts  of  as  Great  Britain  in  the  year  1750. 

Mod  blaek  and  coloured  silks,  gold  and  ^         .^     . 

at!ti  stafi  and  ribbons,  are  now  made  ^'^"^  ^'^^"v *      ^»^^^- 

here  as  in  Fnuicc.     That  black  silk  for  Spain  and  Portugal..      2,664 

hoods  and  searft,  not  made  here  abovte  ^^'^^ •  ••    14,897    . 

twenty-five  years  ago,  hath  amonnted  an-  i!^y S6,30i 

Boally  t*  above   three  hundred  thousand  i"    ,^> 132,894 

pounds  for  aereral  years  past,  which  before  East  Indies 43.876 

were  imperted  Irani  France,  &c^    As  not  g3i,939 

•■lypenons  concerned  in  the  silk  trade,  ==^ 

bat  most  other  mann^tnrers  and  mer-  In  1763  an  act  %vas  passed  for  rendering 

chats,  were  against  the'  articles  of  the  more  effectual  the  act  of  19  Henry  VIL 

treaty  whkb  cansed  this  petition,  the  bill  by  Imposing  fines  on   the   importers   or 

was  r^ected  by  the  House  of  Commons,  to  venders  of  the  articles  therem  prohibited, 

the  great  joy  of  the  drapers,  mercers,  and  m  addition  to  the  forfeiture  of  the  goods* 

weavers  of  London,  who  expressed  their  This  measure,  though,  it  might  in  some  de- 

mlisfiMtien  at  the  event  by  bonfires  and  gree  check  the  introduction  of  foreign  ar* 

Ufaminations.  tides,  was  by  no  means  adequate  to  tiio 

A  few  years  aAer,  the  art  of  throwing  object  it  had  in  view,  as  the  importation 

fine  raw  silk  into  organsine  was  introduced  stiU  continued,  which  thnn  the  jealousy 

lato  this  country  by  Messrs.  Thomas  and  and  discontent  it  excited  among  the  work^ 

MnLambe;  but  some  impedhnents  arising  men  in  this  mannfiictq^,  appeared  likely^ 

to  (he  success  of  the  undertaking,  their  ma-  in  the  beginning  of  the  year  1765,  to  be  afc- 

cfameiy  was  afterwards  applied  to  throw-  tended  vrith  serioos  consequences.      The 

log  train  and  singles.    See  Organzine.  journeymen  weavers  and  otben  connected 

Tbe  decline  of  the  Turkey  trade  being  with  the  trade,  irho  conceived  themselvea 
attributed  at  this  period  to  the .  French  ex-  injured  by  the  common  use  of  French  silks, 
porting  woollens  to  Turkey  and  taking  asaemtrfed  in  Spitalfields  and  Moorfields 
nw  silks  in  return,  which  wero  aftervrards  by  beat  of  drum,  hi  order  to  petition  par- 
brought  from  luly  into  this  country,  an  act  liament  for  redress  by  a  total  prohibition 
was  passed  prohibiting  the  importation  of  of  such  articles,  and  from  thence  proceeded 
nw  silk  the  produce  of  Asia,  frimi  any  ports  in  different  bodies  to  St  James's  and  West* 
m  the  Stntts  or  Levant  seas,  except  such  minster  HalU  This  disposition,  and  the 
ports  and  places  as  are  vrithm  the  d<Mni-  report  that  the  weavers  in  the  inhmd  towns 
irioDs  of  the  Grand  Seignior.  It  was  also  wero  coming  to  London  to  jom  their 
thooght  proper  to  pass  an  act  for  encoorag-  distressed  brethron,  excited  considerable 
lag  the  consumption  of  raw  silk,  by  render^  alarm;  they  wero,  however,  prevented 
lag  move  effectual  a  former  act  respecting  firom  connnitting  any  great  outrage,  and 
tbe  trifiing  articles  of  buttons  and  button-  finally  appeased  by  a  seasonable  snbocrip-  ' 
boles.  In  1721,  a  much  more  important  lion  for  their  relief  and  an  association 
act  watf  passed,  allowing  drawbacks  on  dif-  among  the  principal  mercers  to  recal<  all 
lerent  descriptions  of  manufactured  silk  tbe  orders  they  had  given  for  foreign  mano- 
goods,  when  exported.  In  1750,  an  act  fiictnres.  An  act  was  also  passed  prohibit- 
was  passed  for  reducing  the  duties  tlien  ing  the  importation  of  foreign  manufoctured 
payable  on  the  importation  of  China  raw  silk  stockings  and  gloves  mto  Cheat  Britain 
alk  to  tbe  same  duty  as  vras  payable  on  and  the  British  dominions,  and  for  ren- 
iiw  silk  imported  fi-om  Italy,  which  was  deriug  more  effectual  the  act  passed  in 
certandy  an  advantage  to  the  manufacture,  1765  for  prohibiting  other  articles.  For 
China  silk  being,  of  a  quality  peculiarly  the  encouragement  of  the  throvring  part  of 
adapted  to  several  purposes,  particularly  this  manufocture,  an  act  wai  likewise  pass- 
hi  the  gauze  branch,  which  at  one  time  con-  ed  in  1765,  for  reducing  the  duties  then 
santed  a  large  proportion  of  it,  though  it  payable  on  the  importation  of  raw  silk,  for 
has  since  become  inconsiderable.  By  the  allowing  a  drawback  on  the  exportation  of 
act  just  mentioned  the  East  India  Company  raw  and  thrown  silk  to  Ireland,  and  for  pro- 
Were  enabled  to  increase  with  advan-  bibiting  the  exportation  of  raw  silk  from  fro- 
tage  their  import  of  silk,  which  at  that  land.  In  the  next  year,  an  act  was  passed 
time  wras  not  very  considerable;  raw  silk  to  prohibit  the  importation  of  foreign  mano- 
being  still  principally  brought  from  Tnrkey.  fiictured  silks  and  velvets,  and  for  prevenir 
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Sng  wilawfbl  ccartiiiiatioBS  of  worltmen  em* 
ployed  in  the  silk  manofactare ;  the  pream- 
ble to  the  act  stated,  that  great  qnantlties 
of  foreifitn  wrought  silks'  and  velvets  were 
daily  brought  hito  and  sold  in  Great  Britain. 
By  another  act  a  heavy  additional  duty  was 
imposed  on  Italian  silk-Hsrapes  and  tiffiuues, 
imported  into  this  country. 

Towards  the  end  of  the  year  1767,  jit 
was  determined  that  all  future  court  monm- 
ingn  should  be  shortened  to  one  half  of  the 
time;  which  had  been  nsnally  observed* 
'This  was  considered  particularly  beneficial 
to  tlie  silk  manu&ctnre,  and  the  Weavers* 
Company  presented  an  address  to  his  Ma- 
jesty  on  th»  occasion,  in  which  they  assured 
him  that  his  benevolent  resolution  would 
^  greatly  promote  the  silk  mano&ctnres  of 
this  kingdom,  give  great  spirit  to  the  trade, 
tend  to  the  improvement  of  it  in  many 
branches,  and  be  the  means  of  giving  con- 
stant employment  to  the  workmen,  many 
of  whom,  owiqg  to  the  late  mournings,  haye 
l>eeu  out  of  empi9yf  and  in  ^"^^^  of  bread." 
They  also  expressed  their  obligations  to  the 
Queen  «nd  the  rest  of  t^  royal  fimiily,  for 
their  patronage  and  encouragement  of  the 
•ilk  manufacture.  An.  addres*  was  likewise 
presented  on  the  same  ocearion,  signed  by 
mil  the  principal  merchant^  manufacturers, 
and  others  connected  with  the  silk  trade. 

The  journeyman  weavers,  probably  sup-^ 
poshig,  that  by  their  combination  and  riot- 
ous proceedings  a  few  yean  before,  tiiey 
luid  obtained  the  exclusion  of  foreign  silks, 
now  adopted  the  same  mode  Ibr  obtaining 
an  advance  in  the  prices  paid  for  workiuan- 
ship,  wluch  being  resisted  by  their  employ- 
ers, the  men  proceeded  to  the  most  dis* 
grsLcefnl  acts  of  Tioience  and  atrocity,  asso- 
ciating ^together  under  the  name  of  cutters, 
mnd  gouDg  about  in  parties  at  iii|;bt,  dis- 
guised imd  armed  with  pistois,  ootlastes, 
and  otiier  weapons;  breaking  into  the 
bouses  of  thase  workmen  who  did  not  johi 
them,  but  followed  their  employ  as  usual, 
and  cutting  to  pieces  and  destroyiqg  all  the 
ailk  they  found  m  the  looms  of  such  work- 
nen.  The  vahie  of  the  silks  thus  destroy- 
ed was  very  considerable ;  and,  in  some  m- 
•tances,  they  ill-treated  or  murdered  those 
whom  they  found  at  work.  Several  were 
brpoght  to  justice ;  but  it  was  a  consider- 
mUe  time  before  this  lawless  disposition  en- 
tirely subsided.  In  a  dispute  between  mas^ 
tei%  and  workmen,  respectmg  pay,  the  op- 
|Kmteiatereiits  of  the  parties  mutt  always 
reader  it  difficult  to  come  to  an  amicable 
adjustaesty  and  after  various  attempts  io 


this  hMtatiee,  an.  act  was  passejl  in  ms  ta 
authorise  the  magistmles  of  the  cities  of 
London  and  Westnumter,  the  eouaty  of 
Middlesex,  and  the  liberty  of  the  Tower, 
to  settle  the  pay  of  the  workmen  m  the  dif- 
ferent branchesof  this  manulactnre,  in  tfieir 
re^ective  districts. 

On  the  extension  of  the  war  In  1779, 
much  inconvenience  was  experieBoed  fnm 
the  want  of  a  suffieient  sqvplyof  Italiao 
thrown  sHk,  caused  in  a  creat  measure  hy 
an  act  of  2  William  and  Mary,  by  which  the 
importation  of  Italian  tivown  silk  was  pro- 
hibited, unless  imported  accordiag  to  the 
Navigation  Act,  and  direcUy  by  sea  irvn 
some  of  the  ports  of  the  country  of  its 
growth  or  production :  this  reguhitioD  was 
therefore  now  suspepded,  and  oiganone 
silk,  of  the  growtli  or  production  of  Italy, 
was  permitted  to  be  hnported  from  aoy 
port  or  phice,  or  in  any  ships  or  vessels 
whatsoever.  In  consequence  of  this  permis- 
sion, the  sUks  of  Italy  were  brought  to  Eog. 
land  by  a  circuitous  rout  over  land,  and  im- 
ported from  Ostend  and  other  ports  of  Flso- 
den,  tiU  the  peace.  At  a  period  of  the 
war  when  the  foiling  off  of  tlie  silk  trade 
was  very  considerable,  Mr.  John  CaUawiy, 
of  Canterbury,  fortunately  hntrodnced  a 
new  article,  which  afforded  employmeot  to 
many  hands.  It  was  called  Canterbuiy  mai- 
lin,  by  which  name  it  it  still  known,  aad 
many  elegant  varieties  having  been  pro- 
duced, it  gives  employment  to  many  boa- 
dred  persons  m  London  and  elsewhere. 

As  the, prohibition  of  the  importation  of 
foreign  mamifactured  silks  did  not  extend 
to  Italian  crapes  and  tiflanies,  which  were 
permitted  to  be  imported  undor  a  heavy 
duty,  it  was  thought  proper,  in  1791,  in 
consequence  of  improrements  in  the  aiano- 
focture  of  these  articles,  to  restrict  this 
permission,  by  prohibiting  the  importiUon 
of  silk  crapes  and  tiffimies,  of  the  manofae- 
tnre  of  Italy,  unless  brought  dh^ctly  fiom 
thence,  and  by  discontinmng  the  allowaoee 
of  drawback  on  exportation. 

The  continual  frauds  committed  by  ths 
different  classes  of  persdns  employed  in  dui 
manufacture,  by  purloining  part  of  the  silk 
entnisted  to  them,  and  resorting  to  farioni 
expedients  for  increasing  the  weight  of  (he 
remainder,  which  frequently  rendered  tfa6 
part  stolen  but  a  small  part  of  their  em- 
ployers' loss ;  and  the  difilcnlty  of  conrictiDg 
the  persons  who  encouraged  these  practices 
by  parchasmg  the  stolen  silk,  caused  as  act 
to  be  passed  in  179S,  by  which  permns  bay- 
ing or  receifing,  in  any  maaBer,  silk,  bom 
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(boM  imjfiaytd  to  work  it  Dp,  kaowing 
tfaem  to  be  so  employed,  and  not  haYiog 
Ibe  coment  of  the  employer,  are  liable  to 
yimuiineot  by  fine,  imprisoranent,  or  whip- 
pof,  aItboQ|(h  no  proof  should  be  j^ven 
^K>n  the  trial,  to  whom  the  silk  actually 
beloaged. 

In  the  year  1793,  tliis  manofacture  was 
tfiected  more,  periiapa,  than  any  otiier,  by 
the  general  commercial  distress  which  then 
prevaiied.  The  merchants,  and  particolarly 
the  East  India  Company,  had  large  quanti- 
ties  of  silk  in  their  warehouses,  and  the  ma- 
anfiictarers  were  over-stocked  with  goodet, 
which  brooght  the  trade  into  a  state  of  al- 
■QSt  complete  stagnation,  by  which  most  of 
the  wofkmen  eni^iged  in  it  were  thrown 
•at  of  employ,  and  experienced  great  dis' 
tress.  A  public  snbscription  was  opened 
6r  their  rdief,  and  very  liberally  support- 
ed, from  which  the  unemployed  workmen 
and  thor  families  were  supplied  with  bread, 
aad  wben,  fnm  the  approach  of  vrinter, 
Ihdr  necesaitiea  increased,  the  relief  was 


ezteaded  to  other  essential  artides.  By  the 
Tpport  of  the  committee  who  superintended 
the  distribution,  it  appeared  that  tliere  were 
given  away  795  chaldrons  of  coals,  5B3  pair 
of  Mankets,  and  in  bread,  1  Si, 741  quartern 
loaves.  It  was  considered  as  a  moderate 
computation,  that  5,000  persona  were  to*  , 
tally  unemployed,  and  that  6,000  more  were 
only  about  half  employed.  - 

In  the  course  of  the  succeeding  three  or 
four  years,  the  manufacture  recovered  its 
usual  activity,  and  m  the  year  1798,  was  in 
a  more  flourishing  situation  than  it  had  been 
in  for  several  years  previous.  In  the  fol- 
lowing year,  the  revival  of  velvets,  as  an  ar> 
ticle  of  female  dress,  proved  very  iavoar* 
able  to  the  workmen,  as  it  rendered  the  em* 
plo3rment  of  a  greater  number  of  hands  ne« 
cea»ary ;  and  in  1800,  few  persons  in  this 
line  were  out  of  employ,  altbougli  tlie  trade 
was  somewhat  checked  by  a  oonsideraMe 
advance  in  the  prices  of  raw  and  throws 
silks. 


TOTAL  QUAJmTT  OF  SILK  IMPORTED  IRTO  GREAT  BRITAIN. 

Italian  and 
Bengal  lUv.  China  Raw.  Turkey  Raw.  Thrown  Silk.  Total. 

la  l601  ....  351,8S5<frf. lSl,3S52bt. 255,951 16«. 97&,\49lb8 .'l,Ol4,?60Zft«. 

180« ....  111,737      75,588      372,404      396,210      955,939 

tSOS  ....  405,«31      74,538      323,630      384,764      1,188,563 

1804 ....  624,878      90,362       317,141       449,182      .....1,481,563 

1805  ....844,659      72,041       .....267,850      43«,«72      1,617,822 


The  annnai  quantity  imported,  on  an 
aierage  of  the  above  years,  "Is  1,251,629 
poondsy  from  which,  deducting  79,206 
pooads,  the  average  quantity  of  raw  and 
tinawn  silk  exported  during  the  above  pe» 
ned,it  leaves  1,1T2,423  pounds  for  tiie  qu^ 
tity  conenmed  in  the  manufacture.  Hence 
it  appears,  that  the  total  annual  value  of 
this  panofiMstore  most  be  about  3,500,000/. 
of  which  bnt  a  smaU  proportion  is  destined 
for  exportation,  the  total  annual  value  ex* 
ported  beings  about  700,0001.;  more  than 
half  of  wliach  goes  to  America.  During  the 
year  1808,  the  exportation  to  America  was 
sospended,  and  at  the  same  time,  the  inter- 
nptioBofcommercial  intercourse  with  the 
continent  of  Europe  atopped,  for  a  consi- 
derable time,  the  usual  supply  of  silk  from 
Italy  •,  from  iHiidi  circumstances,  the  ma- 
nofoctnre  was  brooght  into  a  very  unprece- 
dented situation ;  silk  being  sold  in  Lon- 
don at  prices  far  greater  than  had  ever  been 
given  before,  while  many  of  tlie  masters 
were  obliged  to  diMliarge  the  principal  part 
•f  their  workaMBy  from  the  demand  for  sUk 


goods  having,  for  a  time,  almost  entirely 
ceased.  These  temporary  embarrassments 
all  manufactures  are  liable  to,  particnlariy 
such  as,  like  this,  depend  on  other  countries 
for  their  materials. 

Silk,  in  chemistry.  In  its  natural  state, 
contains  a  kind  of  yellow,  resinous  matter| 
which  gives  its  fine  golden  colour.  When 
raw,  silk  is  infused  in  water,  a  portion  of 
gummy  matter  is  dissolved,  and  a  light  am- 
ber-coloured liquor  is  produced.  Alcohol 
extracts  a  much  deeper  yellow,  and  makes 
a  tincture  that  loses  none  of  its  colour  by 
long  exposure  to  the  sun-beams,  vriiiclr 
bleaches  the  silk  itself.  Nitrous  acid  acts 
powerfully  on  silk;  but,  when  concen- 
trated nitric  acid  is  distilled  off  silk,  and 
the  remaining  liquor  duly  evaporated,  mucli 
oxalic  acid  is  obtained,  and  the  residue,  if 
evaporated  stil^  furtlicr,  yields,  witli  the  re- 
maining oxalic  acid,  a  quantity  of  yellow, 
granular  crystals,  extremely  bitter,  not 
acid,  and  stauing  the  saliva  and  hands  of  a 
deep  yellow,  not  easily  removed.  If  the 
liquor  is  previously  saturated  with  potash, 
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4aaA  evaporated,  another  yellow  silky  salt 
separates,  whidi  detonates  on  coals  like 
common  nitre,  and  appears  to  he  a  triple 
combination  of  the  Ibruier  bitter  substance 
«vith  nitrate  Of  potash. 

JSILPHA,  in  natnral  history,  the  earritm 
Beetle,  Antennie  clavate ;  tlie  club  perfo- 
liate; shells  margined;  bead  prominent; 
thorax  somewhat  flattened  margined.  There 
are  abont  140  species,  divided  into  sections. 

A.  Lip  dilated,   bifid ;  jaw  one-toothed. 

B.  Lip  rounded  entire  7  jaw  one-toothed. 

C.  Up  homy,  -entire ;  jaw  bifid.  D.  Lip 
emarginate,  c<mic ;  jaw  bifid.  E.  Lip  heart- 
shaped,  emarginate,  crenate.  F,  Lip  square, 
emargoMte.  O.  Up  long,  entire;  antenna) 
serrate.  H.  Lip  and  jaw  unknown.  The 
insects  of  this  genus  are  usually  fo\md  among 
decaying  animal  and  vegetable  substances ; 

,  frequenting  dunghills,  carrion,  Sec,  and  de- 
posit their  egg8  4:hie^  in  the  latter.  The 
larvae  are  of  a  lengthened  shape,  roughened 
with  minute  spines  and  protuberances,  S. 
ve^pillo  is  the  most  remarkable  among  Eu- 
ropean species:  this  is  not  uncommon  in 
our  own  countiy.  This  animal  is  about 
three  quarters  of  an  inch  long,  and  is  dis- 
tinguished by  having  the  wing-sheaths  con- 
siderably shortlsr  than  the  a^bdomen.  It  seeks 
some  decaying  animal  substance  in  which 
it  may  deposit  its  eggs,  and  for  tiie  greater 
security  contrives  to  bury  it  under  ground. 
Sometimes  three  or  four  insects,  working  in 
concert,  have  been  known  to  drag  under 
tthe  surface  the  body  of  a  mole  in  the  space 
of  an  Jiour,  so  that  no  trace  of  it  has  ap- 
peared above  ground:. the  eggs  are  white 
and  oval :  from  these  are  hatched  thp  larne, 
which,  when  full  grown,  are  more  than  an 
ihch  long.  Each  ktfva  forms  for  itself  an 
oval  cell  in  the  ground,  in  which  it  changes 
to  a  yellowish  chrysalis,  resembling  that  of 
^  bet*tl(,  out  of  wltich,  in  somewhat  less 
than  tliree  weeks,  proceeds  the  perfect  in- 
sect. This  species  diffuses  a  strong  and  un- 
pleasant 8niell;  it  flies  with  considerable 
sti'eogth  and  rapidity,  and  is  generally  seen 
on  the  wiog  during  tlie  hottest  part  of  the 
day. 

SILPHIUM,  in  botany,  a  genus  of  the 
Syngcnesia  Polygamia  Necess^ia  class  and 
order.  Natnral  order  uf  Compositae  Op- 
positifoliir.  Coryinbitlrae>  Jnssicu.  Essen- 
tUi  character:  calyx  tiquarrose ;  seed  down, 
margined,  two-homed;  receptacle  chaffy. 
There  are  eight  species. 

SILVER,  whicli  is  divideil  by  mineralo- 
gists into  tiiree  species,  the  native,  antirao. 
piali  and  the  arsenical^  has  been  reckoned 
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among  flie  noble  or  perfect  metals,  aud  has 
been  known  from  the  earliest  ages  of  the 
world.  Its  scarcity,  beauty,  and  utility, 
have  always  rendered  it  an  object  of  re- 
search among  mankind,  so  that  the  nature 
and  properties  of  this  meta}  have  been  long 
studied  and  minjQtely  investigated.  In  the 
midst  of  the  rage  for  tlie  transmutation  of 
metals  which  for  centuries  fired  the  inui|;i- 
nations  of  the  alchymists,  silver  occupied  a 
great  share  of  their  attention  and  laboar, 
with  the  hope  of  discovering  the  mesios  of 
converting  ttie  baser  and  more  abundant 
metals  into  this,  which  is  more  higlily  vahied 
on  account  of  its  scarcity  and  durability. 
\llien  the  dawn  of  science  commenced,  aod 
its  light  had  dissipated  the  follies  and  extia- 
vagancies  of  these  pursuits,  the  earlier  che- 
mists were  much  employed  in  exanuniog 
the  properties  and  combinations  of  silver; 
nor  has  it  been  overlooked  or  neglect- 
ed by  the  modems.  $ilver,which  is  neither 
in  such  abundance  nor  so  universally  dif- 
fitsed  as  many  other  metab,  exists  in  nature 
in  five  different  states:  in  the  native  state ^ 
in  that  of  alloy  with  other  metals,  especially 
with  antimony ;  in  that  of  sulphnret,  solpho- 
rated  oxid^,  muriate,  and  carbonate. 
.  1.  Native  silver,  which  is  characterise^ 
by  its  ductility  and  specific  gravity,  b  fre- 
quently tarnished  on  the  surface,  of  a  grey 
or  blackish  colour,  and  appears  under  a 
great  variety  of  fprms.  In'  this  sUte  it  ii 
not  perfectly'  pure.  It  is  usually  alloyed 
with  a  little  gold  or  copper. 

2.  The  alloy  of  silver  and  antimony,wfaicli 
is  the  most  frequent,  is  distmgoished  by  ill 
bnttleness  and  lamelhited  structure  from 
native  silver,  which  it  resembles  in  histre 
and  colour.  It  crystallizes  in  prisms,  which 
are  six-sided,  and  pretty  reguUu-. 

3.  The  sulphuret  of  silver,  which  is  known 
to  mineralogists  by  the  name  of  vitreooi 
silver  ore,  is  of  a  dark  grey  colour,  and  bsi 
some  metsUic  lustre.  It  is  usually  crystal- 
lized in  the  form  of  cubes,  octahedrons  with 
angular  fiicets,  or  sometimes  in  the  form  of 
the  c'odecahedron. 

4.  The  sulphurated  oxide  of  silver  aod 
antimony.  In  this  ore  of  silver  the  suJpbor 
is  combined  with  the  metal  in  this  state  of 
oxide ;  in  the  former,  in  the  metallic  state. 
This  ore  is  called  red  silver  ore.  It  is  of  a 
deep  red  colour,  sometimes  transparent, 
and  sometimes  nearly  opaque,  frequently 
having  the  lustre  of  steel  on  the  sorfiH:e. 
The  primitive  form  of  its  crystals  is  the 
rhomboidal  .dodecahedron. 

5.  The  muriate  of  silver,  which  has  beea 
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fcnif  known  to  mhieralogtsts  by  tlift  name  of 
corneous  silver,  is  found  in  irregular  masses 
flf  1  ^yisli  colour,  frequently  opaqtie,  but 
fometiiiif  s  xemi-traDsparent.  It  is  soft,  aud 
.  veryfiuible. 

Native  silver  is  generally  found  in  irregu- 
hr  shapes ;  sometimes  in  masses  of  no  de- 
termioate  form,  sometunes  branched,  occa- 
aonaOy  in  capillary  filaments,  aird  not  un- 
eommonly  in  leaves.  Ibus  it  appears  in 
■mt  mines,  and  particularly  in  tliose  of  Si- 
beria, where  Patrin  tells  ns  he  never  met 
with  it  crystallized.  It  is  fonnd  in  tlie 
■ines  of  Peru  in  a  vegetable  form,  imitat- 
iof  the  leaves  of  fern.  This  variety  of 
igore  in  native  silver  is  occasioned  by  a 
vast  number  of  little  eight-sided  crystals, 
io  disposed  upon  each  other  as  to  give  the 
vbole  the  appearance  of  a  vegetable.  The 
carved  cylindrical  filaments,  in  which  form 
sihrer  is  sometimes  found,  are  of  various 
siies,  from  the  thickness  of  a  finger  to'  the 
dnhptive  size  of  a  heir.  Native  silver,  as 
we  Inve  observed,  is  seldom  fonnd  pure, 
bat  is  generally  mixed  with  other  metals; 
adi  as  gold,  copper,  mercury,  iron,  lead, 
kc  TUs  last  metal  almost  always  con- 
taiiB  a  portion  of  silver,  though  frequently 
sa  saall  as  not  to  be  worth  the  expense  of 
Kpafating  it.  In  the  reign  of  Edward  the 
Fint  nearly  1600  pounds  weight  of  silver 
were  obtained,  in  the  coarse  of  three  years, 
frsn  a  mine  in  Devonshire,  which  had 
been  diioovered  about  the  year  900.  The 
kid  mines  io  Cardiganshire  have,  at  differ- 
cat  pericNla,  afforded  great  quantities  of  sil- 
w.  Sir  Hugh  Middleton  b  said  to  have 
dencd  horn  them  2000  pounds  in  a  month. 
Tba  same  mines  -yielded,  about  the  year 
1745,  eighty  ooneet  of  silver  oat  of  every 
ten  of  lead.  The  lead  ores  from  Bmnghill 
wi  Skekom  produced  also  a  considerable 
^natitjr  of  silver.  The  lead  only,  in  one  of 
tile  melting-booses  at  Holywell,  in  Flint- 
ikire,  prodoced  no  less  than  31,521  ounces, 
w  3126^  pounds  of  sUver,  from  the  year 
1754  to  1776.  ^  There  are  some  lead-ores 
iitlns  coaotry,**  says  Dr.  Watson,  **  which, 
lhiw|h  very  poor  in  lead,  contain  between 
Atee  and  fbor  hundred  ounces  of  silver  in  a 
iM  of  that  metal.  It  is  commonly  observed, 
te  tbe  poorest  lead-ores  yield  the  most 
aKcr,  so  that  a  large  quantity  of  silver  is 
IMofaably  thrown  away  in  Enghmd,  from 
•otbavkif  thepoorestsort  of  lead-ores  pro- 
Ftriyassayed.' 

Sdver  in  its  mineral  state  occnrs  massive, 
^■eonnated,  in  blont  cornered  pieces,  in 
Hatei,  and  in  membranes:  it  ia  said  to  oc- 
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cur  also   in   Spanish   America   in  rolled 
pieces.    Its  crystalliza^ons  are  very  vari- 


ous, as  the  cube,  octaliedron,  prism,  pynr> 
midal,  Seer,  the  crystals  are  small  and  mi- 
croscopic. It  is  chiefly  found  in  primitive 
earths,  especially  ni  those  which  are  depo- 
sited in  beds,  though  it  is  not  confined  to 
these  alone.  It  is  very  rarely  met  with  in 
granite,  but  not  uncommonly  in  the  fissures 
of  micaceous  rocks,  and  in  other  places  of  a 
simihir  nature,  but  of  more  recent  formation. 
In  tlie  secondary  eartlis  silver  often  occurs, 
being  found  in  chalk,  slate,  &c. ;  bat  almost 
always  mineralized  by  sulphur  or  arsenic. 
It  is  a  singular  fiict  that  the  sitaations  of 
gold  and  silver  mines  shoold  often  be  dia- 
metrically opposite  in  point  of  temperature. 
Gold  is  common  in  the  hottest  parts  of  the 
earth,  while  we  generally  find  silver  mines 
in  the  cold  regions.  Thos,  the  chief  parta 
of  the  world  where  silver  is  to  be  met  with 
are,  Sweden,  Norway,  and  the  higher  hti- 
tudes  near  ihe  pole:  if  we  find  it' in  hot 
climates,  it  is  seldom  on  level  ground ;  bat, 
on  the  contrary,  raised  to  a  great  height  Up- 
wards the  tops  of  mountains  that  are  per- 
petually covered  with  ice  and  snow.  It  b 
thos  situated  in  the  alpine  mountains  of  Eu- 
rope and  America ;  and  such  are  the  mines 
of  AUemont  in  France,  and  those  of  Potosi 
in  the  Andes.  The  principal  silver  mine  in 
Eorope  is  that  of  Konigsberg,  in  Norway, 
to  the  north  of  Christiana.  Hus  is  <he 
richest,  the  most  important,  and  one  of  the 
most  singular  mines  in  that  quarter  of  .the 
globe.  Tlie  district  in  which  it  is  situated 
is  mountainous;  and  the  mines  are  dirided 
into  superior  and  inferior,  on  account  af  ^ 
their  relative  position.  The  earth  is  eom- 
posed  of  beds  nearly  in  a  vertical  position, 
and  mnmng  from  north  to  south.  Some 
are  composed  of  quartz  mbted  with  mica,  of 
granite,  and  of  chalk :  while  others  are  form- 
ed ofwbitisb-grey  quartz,  mixed  with  fine 
blackish  mica,  or  else  consist  of  fermgioous 
roek.  These  becb  are  of  very  considerable 
thickness,  and  contain  a  great  quantity  of 
native  as  well  as  of  mineralised  silver.  The 
veins  are  richer  in  mineral,  and  their  pro- 
duce moreconsiderable,where  they  traverse 
the  beds  of  ferruginous  rock,  than  in  any 
other  part.  The  most  remaii^ble  mine  of 
silver  in  Spain  is  that  of  Guadalcanal,  in 
Andalusia,  which  was  formerly  very  ridi, 
and  well  known  to  the  Romans.  It  is  situ- 
ated in  the  Sierra  Morena,  or  black  moun- 
tain, on  the  confines  of  Andalusia  and  Es* 
tramadura,  fifteen  leagues  to  the  north  of 
Seville,  and  several  miles  to  the  ilortb-east 
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of  tbefiunoiu  i)uioksUv€r  mine  at  Aid  Al- 
maden.    The  mioeial  obtaioed  here  is  the 
ruby  silver  ore.    But  it  is  ip  the  centre  of 
the  Andes,  in  situations  which,  tboogh  im- 
mediately exposed  to  the   perpendicHlar 
rays  of  the  son,  are  constantly  covered  wiih 
snow,  that  nature  has  most  abtmdantly  dis- 
tributed this  metaL    In  twenty  degrees  of 
southern  latitude,  within  the  tornd  sone, 
we  find  the  fiunoos  mountain  of  Potosi, 
situated  near^the  tource  of  the  Rio  de  la 
•  Plata.    This  moontaiu  h  one  of  the  most 
considerable  in  Pern ;  its  height  is  immense ; 
and  it  appears  from  th^  description  of  tra- 
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sufficient  capacity  to  hold  an  ounce  of  wa- 
ter, or  tt»  be  drawn  out  into  a  wire  Ibor 
hundred  feet  in  length.  The  tenacity  of 
silver  is  very  great.  A  wire  .078  of  to  inch 
in  diameter,  will  support  a  weight  of  one  , 
hundred  and  eighty-seven  pounds  avoirdu- 
pois. Silver  is  a  good  condoctor  of  calo- 
ric. Its  expansive  power  is  leas  than  that 
of  lead  and  tin,  and  greater  than  that  of 
iron.  When  it  is  exposed  to  a  white  heat 
it  melts.  The  temperature  necessary  to 
bring  it  to  fusion  has  been  calculated  at 
the  1000"  of  Fahrenheit ;  but,  according  to 
Kirwan,  it  requires  a  higher  temperature 


vellers,  that  from  top  to  bottom  it  is  full  of  than  28**  Wedgwood  to  melt  it,  altfaoogh 

veins  of  silver.  When  these  mines  were  first  at  that  temperature  it  continues  in  a  state 

discovered,  hi  the  year  1645,  the  veins  were  of  fusion.    When  it  is  cooled  slowly  aAer 

00  rich  as  to  beabnost  entirely  composed  of  fusion,  it  exhibits  some  marks  of  crystalli- 

silver  without  any  mixture.    At  present,  xation.    It  assumes  the  Ibrm  of  four-sided 

however,  the  produce  is   very  d&fierent,  pyramids,  or  of  octahedrons.    If  the  beat 

scarcely  more  than  ^ye  drams  beuog  obtam-  ^  increased  af^r  the  silver  is  melted,  it 

ed  from  a  hundred  weight  of  ore  >  still,  firom  boils,  and  may  be  reduced  to  vapour.  The . 

the  great  abundance  oif  mmeral,  the  pro-  surface  of  malted  silver  is  so  extremely 

duce  is  very  considerable.    According  to  brilliant,  that  it  seems  to  throw  out  qiarks, 

the  observations  of  several  Spanish  nature-  which  is  called  coruscation  by  the  work- 


lists,  the  mountain  of  Potosi  alone,  from 
the  time  it  was  first  discovered,1n  164)6,  till 
the  year  IdSS,  that  is  in  the  space  of  ninety* 
three  jrears,  yielded  four  hundred  millions 
of  pesos,  or  ounces  of  silver. 
The  analysis  of  silver  ore  varies  accord- 


men.  Silver  is  a  good  condoctor  of  elee- 
tricity.  It  has  no  perceptible  taste  or 
sraeU. 

Silver  is  not  altered  by  exposure  to  the 
air,  although  it  is  soon  tarnished,  which  i» 
oiring,  as  Proust  ascertained,  to  a  this 


log  to  its  nature  and  combinations.    Native  covering  of  sulphnret  of  silver,  which  » 

•ilter,  after  bemg  broken  down  and  washed,  formed  by  sulphureous  vapours  to  wfaieb  it 

is  robbed  with  liquid  mercnry,  which  by  is  exposed ;  but  wlieo  it  is  subjected  to  s 

strong  trituration-  dissolves  and  combines  strong  heat  for  a  long  time,  in  an  open  ?e»- 

with  the  silver.    This  amalgam  is  subjected  sel,  it  combines  vrith  the  oxygen  of  the  at- 

to  pressure,  to  separate  the  excess  of  mer-  mosphere,  and  is  converted  into  an  oxide, 

cury.    It  is  then  distilled,  and  afterwards  In  the  experiments  of  Macquer,  the  oxyda- 

heated  m  a  crucible,  to  volatih'ze  the  mer-  tion  of  silver  was  effected  by  exposing  it 

enry,  and  tlie  silver  remains  pure.    When  for  twenty  times  successively  in  a  crucible, 

silver  is  combined  with  antimony  and  sul-  to  the  strong  heat  of  a  porcelain  furnace, 

phnr,  the  ore  is  to  be  strongly  roasted,  to  At  last  perceptible  traces  of  oxidation  were 

separate  the  antimony  or  sulphur.     It  is  observed,  and  a  vitreons  matter  of  an  otivt 

then  melted  vrith  a  proper  quantity  of  alka-  colour  was  obtained.   In  other  experineotf 

line  flux.    The  sulphurated  oxide  of  silver  silver  being  acted  on  by  the  heat  of  a  bom- 

and  antimony  may  be  treated  in  the  same  ing-gUss,  was  covered  with  a  white  pow- 


way.    See  Assaying. 

Silver  is  of  a  fine  white  colour  and  greAt 
brilliancy.  The  specific  grarity  is  10.4,  and 
.  according  to  some,  wlien  it  is  hammered^ 
10.5»  and  someMmes  nearly  11.  llie  hard- 
ness of  silver  is  intermediate  betweeii  Iron 
smd  gold.  The  elasticity  of  silver  is  consi- 
derable, Imd  it  is  one  of  the  most  sonorous 


der,  which  was  afterwards  converted  mto  s 
crust  of  a  green  colour.  Van  Mamm  psss- 
ed  ehM^ric  shocks  through  silver  wire, 
which  vras  instantly  reduced  to  a  kind  of 
powder,  witb  a  greenish  vriiite  flsme,  sod 
the  oxide  which  Vas  form^  was  dissipated 
in  vapour.  The  oxide  oC  silver,  ^^^^ 
formed  by  these  processes,  is  of  a  grteowa 
or  yellow  eoloor.    It  is  composed  of  ^oot 


of.  the  metals.    It  possesses  very  great  dnc-     _.  ^ ^  - 

tihty  and  malleability.    It  may  be  beaten  ten  parts  of  oxygen,  and  ninety -of  t>l^' 

out  into  leaves  of  ^^^  of  an  inch  thick,  The  oxide  of  silver  is  very  easi^  reda^di 

and  a  grain  of  rilver  may  be  so  extended  as  for  the  afi^nity  of  oaygen  for  tbw  *''*^. " 

t^  be  formed  into  a  hemispherical  vessel  of  very  feeble.     It  is  decompossd  hf  ^^ 
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fpficttioB  of  iMrty  and  even  wUen  it  is  ex« 
jwd  to  Uie  fight.  By  beating  it  in  close 
iskK  pare  oxygen  gas  is  obtained,  and 
the  BKtil  is  converted  to  the  metallic  state, 
byadtiBg itb  a  cnicible, 

Stwr  combiaet  nvitli  phosphoniSy  form- 
al •  pkospboret.  One  part  of  silver  in  til- 
iip,  with  two  of  phosphoric  glass,  and 
Uf  a  part  of  Gharcoal,  exposed  to  heat  in 
t  aidble,  ^velded  k  phosphoret  of  silver 
tUd  had  acqnired  one  fourth  of  its  primi- 
tifc  weight  of  silver.  This  phosphnret  is  o^ 
a  while  colour,  brittle,  of  a  granolated 
leitBia,  and  tey  be  cet  with  a  knife.  By 
Ihnwi^l  pieces  of  pbospboros  on  silver  red 
W  IB  a  cradble,  tiie  metal  is  instantly 
adttd,  and  flie  phosphnret  whidi  is  formed 
mniM  at  the  bottom.  At  the  moment 
vhm  the  sorfiMe  becomes  solid,  a  quantity 
flf  phssphoms  is  thrown  o«t  witli  a  lundj>f 
apMin,  and  the  sni&ce  of  the  metal 
ihei  eihibila  a  nsaraellated  appearance. 
Metier,  who  first  made  this  experiment^ 
oBdndes  from  ity  dmt  silver  is  sasceptilile 
^  retaiamg  a  greater  proportion  of  phos- 
f^Myhi  cooUMntimi  with  it,  when  it  is  in 
tea,  than  in  the  solid  8fate,'and  that  tiie 
N|Nntionof  the  pfaosphoms  is  ovring  to  the 
■ddea  ceatradioii  of  the  silver.  A  hui- 
M  parts  ef  silver  in  fiision  retam  twenty- 
^  sf  phosphoTMy  b«t  only  fifteen  when  it 


SIL 


I 


Photphoros  has  the  property  of  redncing 
At  endts  ef  sihrer,  and  of  precipitating 
tei  iroai  this  solution  in  adds,  in  the  me- 
t>lietaa.  Selphnr combines  reaclily  with 
(■^»  both  u  tbe  dry  and  humid  way.  By 
rtittii^mg  in  a  crucible,  pUtes  of  silver 
alternately  with  anlpbar,  anid  ivelting  them 
>*Hl7,  a  deep  violet-colonred  mass  is  ob- 
t^M,  which  in  more  fusible  than  silver, 
y^Jkt  cryatalliaed,  and  has  a  metallic  1ns- 
hs>  ItBMybe  catvrithaknife,  and  hasa 
I— d  dealef  reaemhianee  t»  vitreous  ore  of 
"Ircr.  When  this  snlphoret  of  silver  is  ex* 
fmi  to  heat  ftr  a  considerable  time,  the 
Miphar  is  giadnaUy  dissipated,  and  the  sil* 
*w  teaiains  pmne  and  ductile.  Silver  com- 
^tMsvery  readily  wrilh  sulphur,  when  it  b 
'"■S  tip  used  to  those  matters  which  gra- 
^i%depesit  this  salistaM^.  This  efiect 
«  iaonedaitely  produced  when  silver  is 
^''•Blht  into  contact  with  sulphurated  hy- 
^H^  gai,  or  when  k  is  immersed  in  vra- 
^isipregnated  with  this  gas;  as  in  natural 
|"|phiiieeii»  waters.  'Dr.  Thomson  thinks 
ilia  owing  to  the  same  cause  that  a  silver 
^*0D  is  tanmhed  by  a  boiled  egg,  and  par- 
^■CBlitly  if  the  egg  has  begon  to  s^nmL 


Solphureted  hydrogen  gas,  vrhich  is  ex- 
haled by  the  egg,  is  decomposed ;  the  suT- 
phnr  combines  with  the  silver,  and  forms  a 
thin  layer  of  Mpburet  of  silver,  whidi  is 
of  a  dark  or  violet  colour; 'other  writers 
have  ascribed  this  to  the  action  of  galvan- 
ism. The  same  thing  happens  when  silver 
is  exposed  in  places  that  are  much  fre- 
quented, as  in  churches  and  theatres.  Si?- 
ver  forms  alloys  with  most  of  the  metals, 
and  salts  with  the  adds.  Hence  its  use  in 
coinage,  and  also  in  medicine. 

AnUmonial  silver,  in  eoloor,  is  between 
silver  white  and  tin  white ;  sometimes  in* 
dining  more  to  the  one,  -sooietimes  more  to 
the  other.  It  occurs  massive,  dissemi- 
nated, and  crystallised.  Spedfic  gravity  be- 
tween 9  and  10.  Heated  on  charcoal  before 
the  blowpipe,  the  antimony  is  volatDized 
with  the  odour  peculiar  to  it,  and  there  re- 
mains a  mass  of  silver,  snrronnded  with  a 
brewn  s)ag.  It  consists,  according  to  Vau-v 
queliuy  of 

Silver 78 

Antimony ;...  gg 

100 

It  occurs  in  veins  vriiich  are  composed  of 
calc-spar,  heavy-spar,  and  is  accompanied 
with  lead  glance,  and  native  silver.  It  is 
distinguished  from  native  silver  by  its  brit- 
tleness,  and  a  foliated  fracture. 

Arsenioel  silver  is  of  a  tin  white  colour, 
which  passes  into  silver  white,  and  verges 
on  light  lead  grey.  It  is  always  more  or 
less  tarnished  with  a  blackish  colour.  It 
occurs  massive,  disseminated,  and  globular. 
It  consists  of 

Arsenic 35 

Iron 44.«5 

Silver 1«.76 

Antimony ? 

100 

Before  the  blow-pipe  tlie  arsenh;  and  an- 
timony are  volatilized,  and  they  emit  a  gar- 
like smell.  Tbe  silver  remams  more  or  less 
pure  in  shape  of  a  globule.  This  is  a  very 
rare  mineral,  and  does  not  tarnish  so  quick- 
ly as  native  arsenic ;  it  passes  on  tlie  one 
side  into  native  arsenic;  on  tbe  other  into 
native  silver. 

SILVERING,  in  the  arU,  consists  io  co« 
vering  the  surfiux^s  of  substances  witii  a  thin 
coating  of  silver ;  eitiier  for  the  purpose  of 
beauty,  silver  being  so  much  more  lianU- 
some  than  tbe  inferior  metals ;  or,  on  ao* 
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epant  of  its  superior  nvbolesomeness,  com* 
pared  with  copper,  brass,  or  lead,  for  culi- 
nary purposes,  it  resbting  the  corroding 
power  of  vinegar  and  other  weak  adds.  The 
metals  that  are  usually  covered  with  silver, 
are  copper  and  brass,  and  sometimes  iron, 
and  there  are  three  distinct  modes  .of  per- 
forming the  operation.  1 .  Silvering  by  amal- 
gamation, is  thus  performed  :  to  a  solution 
of  nitrated  silver  add  some  plates  of  copper, 
which  will  throw  down  the  silver  in  its  me- 
tallic state,  and  very  finely  divided ;  scrape 
it  firom  the  surface  of  the  copper,  wash  it 
well  and  diy  it.  Of  this  powder  take  half 
an  ounce,  of  common  salt  and  sal  ammo- 
niac two  ounces,  and  of  corrosive  sublimate 
one  drachm,  rub  them  well  togetiier,  and 
make  ^em  into  a  paste  with  a  little  water. 
Then  take  the  vessel  to  be  silvered,  and 
clean  it  by  means  of  a  little  very  dilute 
Sqnafortis,  or  by  scouring  it  vntli  a  mixture 
of  common  salt  and  tartar.  When  it  is  per- 
fectly clean,  rub  it  with  the  above-mention- 
ed paste  till  it  is  entirely  covered  with  a 
white  metallic  coating;  this  coating  is  an 
amalgam  produced  by  the  decomposition  of 
the  corroaive  sublimate,  by  means  of  the 
copper,  to  the  surface  of  which  it  applies 
very  closely  and  expeditiously.  The  cop- 
per being  thus  silvered  over,  is  to  be  vrash- 
ed,  dried,  4nd  afterwards  heated  nearly  red, 
in  order  to  drive  off  the  mercury ;  die  sil- 
ver remains  behind,  adhering  firmly  to  the 
copper,  and  capable  of  being  highly  polish- 
ed. 2.  Silvering  by  lund  cornea.  Prepare 
the  Inna  cornea  in  the  usual  manner,  by 
pouring  a  solntion  of  common  salt  into  ni- 
trate of  silver,  as  long  as  any  precipitation 
takes  place,  and  boiling  tlie  mixture  ;  the 
white  curdy  matter*  thus  obtained,  is  to  be 
mixed  with  three  parts  of  good  pearl-ash, 
one  part  of  vrashed  whiting,  and  somewhat 
more  than  one  part  of  common  salt  Tlie 
surface  of  the  brass  being  cleared  from 
scratches,  is  to  be  rubbed  with  a  piece  of 
old  hat  and  rotten  stone,  to  remove  any 
grease,  and  then  is  to  be  moistened  with 
salt  and  water ;  a  Kttle  of  the  composition 
being  now  rubbed  on  with  the  finger,  the 
sur&ce  of  the  metal  will  presently  be  co- 
vered with  silver.  Then  wash  it  well,  mb 
it  dry  with  soft  rag,  and,  as  the  coat  of  sil- 
ver is  extremely  tliin,  cover  it  with  transpa- 
rent vaminb,  to  preserve  it  from  tarnish. 
This  kind  of  silvering  is  very  imperfect, 
and  b  only  used  for  the  face:)  of  clocks,  the 
scales  of  barometers,  and  similar  objects, 
3.  Silvering  by  silver  in  substance.  There 
ire  three  ways  of  i^orming  this.    The 
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first  is,  by  mixing  together  twenty  graim  cf 
sliver,  precipitated  by  copper,  two  drachms 
of  tartar,  two  dmchms  of  common  salt,  and 
half  a  drachm  of  ilum ;  this  eompoiitioD 
being  rubbed  on  a  perfectly  dean  tmhct 
of  copper  or  biass,  will  cover  it  with  a  tfain 
coating  of  silver,  which  may  afterwards  be 
polished  with  a  piece  of  soft  leather.   A 
still   better  way  is  that  wfaidi  is  called 
French  plating,  which  consists  m  bonwb- 
ing  down  upon  the  snrfiM^  of  the  copper 
successive  layers  of  leaf-silver  to  any  re- 
quired thickness.    In   this  the  silver  his 
much  more  solidity  than  hi  any  of  the  fM^ 
mer,  but  the  process  is  tedious,  and  tibe 
junctures  of  the  leaves  of  silver  cannot  al- 
ways be  entirely  conoenled«    The  Eagliib 
method   of  pfaiting   (in   those  works  to 
which  it  is  Applicable)  appean  to  be  the 
best  of  all.    It  b  tfans  petformed :  one  sf 
the  surfiuses  of  an  ingot  of  copper  b  render- 
ed quite  smooth  and  clean,  and  b  spriakled 
over  with  ghtts  of  borax;  upon  thb  b  bid 
a  plate  of  fine  silver,  about  one-twelfUi  of 
the  weight  of  the  copper,  and  the  two  are 
carefully  bound  together  by  wire ;  themstf 
b  now  esqMsed  to  a  full  red  heirt,  which 
melts  tlie  borax,  and  causes  the, silver  load- 
here  to  the  copper ;  the  ingot  b  now  ptned 
through  a  rolling  press,  wA  formed  mtos 
plate  ;  both  the  silver  nod  copper  eitesd- 
ing  uniformly  during  the  whole  process,  at 
the  coodusion  of  which,  the  two  metab  are 
mseparably  fixed  to  each  other.  See  Aikis^ 
•<  Dictionary." 

8ILURUS,  the  sUute^  in  natural  fabtoiy, 
a'gemis  of  fishes  of  the  order  Abdoanosles. 
Generic  character :  head  large,  naked,  asd 
depressed ;  mouth  extremdy  wide,  and  hl^ 
nbhed  with  long  feelers  or  tentacab ;  eyes 
small,  body  lengthened,  naked ;  firrt  ray  o^ 
the  pectoral  or  dortal^,  serrated  with  re- 
versed spines.  There  are  twenty-nine  ipe- 
cies,  of  vHiich  the  foUovring  most  desert 
notice. 

S.  glanb  b  generally  about  three  feet 
long,  though  it  has  been  seen  of  twdve,  and 
of  the  weight  of  three  hundred  poaodi,  and 
consequently  is  one  of  the  vety  bfgest  of 
European  river  fishes.  It  b  most  pbntiAd 
in  the  north,  b  seldom  seen  m  nM»tioB,  aod 
commonly  lies  ingulfed  in  mud  at  the  botr 
toms,  with  its  mouth  open,  aod  its  long  tea* 
taenia  moving  about  in  every  direction- 
Tkiese  last  being  simibur  in  appeaiaooe  to 
worms,  are  mbtaken  for  siwi  by  totny 
fishes,  which  are,  by  thb  deception,  dratvs 
within  tlie  jaws  of  destruction.  Its  flo*  ^ 
nse^  for  its  cheapaessy  rather  than  it*  ^* 
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teSeace ;  aod  its  skiD,  by  some  simple  pro- 
eoiy  is  converted  into  a  hard,  transparent 
sahstioce,  which  accomplishes  the  purposes 
oTbora  and  ghus. 

SIMIA,  the  ape,  in  natural  history,  a  ge- 
ns of  Mammalia,  of  the  order  Primates. 
Generic  character :  front  teeth  in  each  jaw 
fcv,  near  together  ;  canine  teeth  solitary, 
kagtr  than  the  others,  distant  from  the 
jEriiders ;  grinders  obtnse.  Animals  of  this 
feeos  are  commonly  divided  into  snch  as 
have  no  tails;  such  9s  have  only  very  short 
«es;  socfa  9»  have  very  long  ones;  and, 
hstfy,  such  as  have  prehensile  tails,  with 
vfaidi  they  can  lay  hold  of  any  object 
It  pleasure.  :  These  four  classes  are  call- 
ed reipectively  apes,  baboons,  monkeys, 
lad  jap^os.  In  the  whole  genns  there  are 
eooBerated  by  Gmelin  sixty-three  species, 
of  which  we  shall  notice  some  of  the  most 


8.  satyms,  or  the  orang-ootang.  This 
wnl  is  said  to  grow  in  its  native  woods 
if  Afirica  and  India  to  the  height  of  six  feet, 
ad  to  sabeist,  like  most  other  species,  on 
fiats.  1 1  flies  from  the  haunts  of  mankind, 
hads  a  solitary  life,  and  displays  great 
Urangth,  agifity,  and  swiltness,  which  ren- 
der  it  extremely  difficult  to  be  taken.  It 
kss  been  known  to  attack  and  destroy  ne« 
groes,  wandering  at  a  distance  from  their 
UUtatioas,  and  to  cairy  off  women  to  its 
wretched  habitation,  watching  them  with 
nch  extraordinary  Tigilance,^  as  scarcely  to 
adait  llae  possibility  of  their  escape.  Its 
Ceaeral  resemblance  to  the  human  figure 
sal  eouBtenance  is  particularly  and  morti- 
%iBgiy  fttrong,  yet  minute  observation  and 
dissection  have  pomted  almost  innume- 
lable  diflferenoes,  the  detail  of  which  is  here 
iapossible.  It  is  capable  of  being  tamed 
ind  domesticnted,  and,  many  years  since, 
sue  was  exhibited  in  London  which  had 
been  disciplined  to  sit,  and  work,  and  eat, 
like  a  hnman  being,  using  a  knife  and  fork 
^  the  latter  purpose.  Its  disposition  vras 
peasive ;  its  manners  were  gtotle ;  and  it 
appeared  to  possess,  for  its  keepers,  and 
thae  to  whom  it  had  been  long  familiar- 
M,  a  high  degree  of  genuine  gratitude  and 
tttachment.  For  the  orang-outang,  see 
MuDoalia,  Plate  XIX.  fig.  1. 

S.  mnns,  the  Barbary  ape,  is  about  four 
ft^  m  heiglit,  and  is  the  species  most  com- 
monly exhibited  in  pubUc  shows,  and  is 
tniaed  to  the  performance  of  a  great  va- 
riety of  tricks,  calculated  to  attract  popular 
fdairatMNL  The  discipline  it  passes  through 
■i  oftcs  severe,  aod  this  species  is  consider* 


ed,  in  its  natural  state,  as  being  more  fero- 
dons,  and  less  sagacious,  than  several  others 
of  the  class.    See  Mammalia,  PUte  XIX* 

S.  sphynx,  or  the  great  baboon,  is  be« 
tween  tliree  and  four  feet  high,  of  a  grey- 
brown  colour,  and  Is  pardcnlariy  muscuhir 
in  the  upper  part  of  its  body ;  its  hands  and 
feet  have  sharp  nails,  like  clav?s ;  but  on  its- 
thumbs  there  are  nails  formed  like  those  on 
the  human  fingers.  It  is  an  animal  incapa- 
ble of  domestication,  and  has,  in  no  in- 
stance, J>een  observed  to  be  divested  of 
great  malignity  and  fierceness  of  disposi- 
tion. The  female  produces  only  one  young' 
one  at  a  birth,  vrhich  she  sudJes  at  her 
breast,  and  carries  about  with  her  in  her 
arms.  Baboons  inhabit  the  hottest  climates 
of  Africa,  and  are  often  seen  in  very  consi* 
derable  numbers.  The  plantations  of  fruits 
and  roots  are  frequently  much  iiyured  by 
their  depredations.  They  are  scarcely,  in 
any  species,  susceptible  of  attachment.  In 
confinement,  they  display  incessant  rest- 
lessness and  irritation,  and  in  their  form 
and  manners  they  piesent  a  complication 
of  ferocity  and  hideousness* "  See  Mamma- 
lia, Phite  XIX.  fig.  3. 

S.  hamadryas,  or  the  dog-faced  baboon, 
is  very  kirge,  and  often  greater  than  the 
common  baboon.  It  is  dbtfaignished  by  a 
vast  quantity  of  hair,  spreading  from  each 
side  of  the  head  down  the  shonldeni,  and 
covering  the  animal  to  the  waist,  like  a 
mantle.  Its  colour  is  a  mixture  of  grey  and 
brown.  It  b  a  ferocious  anc^  <kngerous 
anunal,  u  found  in  the  most  torrid  regions 
of  Africa,  and,  though  more  rare  than  the 
common  species,  is  yet  seen  occasionally  in 
large  companies.  Its  general  aspect,  when 
in  an  undisturbed  state,  is  that  of  profound 
meditation ;  but  when  molested,  its  looks 
indicate  the  most  perturbed  and  malignant 
feelings.  In  confinement,  it  is  turbulent, 
untractable,  and  filtliy.  Tb|B  tail  of  this  ba- 
boon is  neariy  as  long  as  its  body. 

S.  leonina,  or  the  leonine  monkey,  is 
supposed  to  be  an  inhabitant  of  Abyssinia, 
and  is  two  feet  in  length,  from  the  nose  to 
the  tail ;  along  the  fhce  is  a  great  quantity 
of  long  hair,  extending  nearly  from  the  eyes 
back  over  the  forehead  and  crown  of  the 
head,  and  fi-om  the  chin  over  the  neck,  and 
this  bushment  of  hair  gives  it,  in  addition  to 
the  general  form  and  countenance  of  the 
animal,  no  slight  resembbmce  to  the  lion, 
from  which  it  derives  its  designatioqu  See 
Mammalia,  Plate  XIX.  fig.  4. 

S.  mona,  or  the  Taried  monkey,  is  one  o( 
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the  largest  species,  and  is  nearly  two  feet 
ID  length.  It  is  ibund  in  various  parts  of 
Africa,  and  differs  mnch  in  iodividnab  in 
respect  to  eok>vrs,  which  are  sometiraes 
bri«rbt^  and  at  others  dall.  In  general  it  is 
of  a  dark  oUve-grpy.  See  MammaKa,  Plate 
xrx.  fig.  ^. 

S.  nasalis,  or  the  proboscis  monkey,  is 
one  of  the  ipost  cnrioiks  in  its  aspect,  and 
most  ludicrous  of  the  class.  It  is  about 
two  feet  in  length.  The  face  is  of  an  incur- 
vajted  form,  and  of  a  brown  colour,  and  the 
nose,  which  is  its 'great  singularity,  U  of 
such  a  length  and  shape,  as  to  give  the  ani- 
mal -an  appearance  highly  gtotes^ue.  By  a 
groove  or  iorrow  nmoing  down  it,  from  the 
beginning  to  the  |ip,  it  is  nearly  divided 
into  two  lobes,  and,  on  a  side  view,  its  ex- 
treme  projection  is  nearly  as  striking  and 
singular,  as  the  former  circumstance  ren- 
ders a  fhll  one.  It  is  fomid  in  the  East  In- 
dies, where,  however,  it  is  somewhat  rare. 
V  It  is  said  to  be  more  nomerous  m  Cochin 
I  China.  It  feeds  on  fruits,  and  is  highly  u^' 
tractable  and  savs^. 

S.  beeleebbl,  or,  ^e  preacher  monkey, 
is  as  large  as  a  fox,  and  is  extremely  eom- 
mon  in  the  woods  of  Brasil.  Travellers 
liave  stated,  that  it  is  usual  for  on^  of  tiiese 
to  ascend  a  tree,  and,  by  certain  sounds,  to 
isoUect  vast  nsnltitodes  beneath  him,  when 
he  conamenoes  a  howl  so  load  as  to  be 
heard  to  a  vast  distance*  After  thia  has 
contmned  for  some  time,  he,  by  a  particu- 
lar signal,  induces  those  around  litm  to  join 
in  ttie  noise,  which  then  becomes  most  hi- 
deous and  intolenfble.  This  united  otomour 
at  length  ceases,  and  the  original  hoVler 
agam  proceeds  nodisturbed  in  his  address. 
The  throa^bone  of,  this  monkey  appears, 
from  dimeetion,  to  be  part&colariy  con- 
structed for  the  ntteiance  of  strong 
sounds. 

The  S.  aenionlas,  or  royal  taionkey,  is 
about  the  size  of  a  sqmrrel,  and  inhabits  the 
damp,  woody  districts  of  Cayemie,  being 
never  found  on  the  mountains.  In  its  sounds 
and  manners,  it  resembles  the  h»t  species. 
In  the  morning  and  evening,  and  someWes 
on  several  occasions  m  the  uiterval,  these 
animals  produce  such  rattling,  terrific,  and 
varied  uOises,  as  excite  the  idea  of  every 
native  of  the  forest  being  in  open  cry.  And 
even  the  sounds  of  a  single  one  ave  so  pow- 
erful, as  to  iropresa  the  idea  of  peril  very 
strongly  on  th6  hearer.  These  creatures  are 
extremely  tenacious  of  life.  They  will  <|ften 
sustain  parts  of  several  discfaaiigea  from 
gnns,  before  th^  drop  from  the  tree,  which 
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they  ding  to  with  the  last  efforts  of  ex- 
istence, semethnes,  indeed,  maintaiiiiiig 
their  hold,  it  is  said,  by  the  hands^and  tsil, 
even  after  death,  llie  two  last  species  be« 
long  to  the  class  of  monkitys  with  prehen- 
sile tails,  or  jap^joua.  The  greater  number 
of  the  animals  of  this  comprehensive  geoas 
are  said  to  be  remarkably  fond  of  sntiff, 
mustard,  and  tobacco,  which  they  will  est 
in  considerable  quantities.  A  great  noin- 
ber  of  species  are  furnished  with  cheek- 
bags,  or  pouches,  where  they  may  depent, 
for  the  convenience  of  caniage,  a  supply  of 
food,  which  will  last  for  aoveivl  days  tfter 
they  have  finished  their  immediate  rcyeit 
Monkeys  are,  in  some  parta».of  Afirica,  o^ed 
for  food,  and  several  si^edes  are  said  to 
be  excellent  and  deUeiae  for  tUs  poF 
pose. 

SIMILAR,  in  arithmetio  and  geometiy, 
the  same  with  like.  Those  tfamgs  are  nid 
to  be  simihur  or  like,  which  caimot  bedittiB- 
goished  but  by  their  compresenoe,  dwt  is 
eitlier  by  immediate^  applying  the  oaeta 
the  other,  or  some  other  third  to  then  holh, 
so  tha  there  is  nothing  foimd  io  one  of  tfie 
simikir  things  bat  is  equally  found  m  tbe 
other,  notwithstanding  t&eir  similitBde  bsj 
differ  in  quantity ;  and  since,,  in  simisr 
things,  there  is  nothing  wherein  they  diier 
besides  the  qoantity :  qoantitv  itself  is  the 
internal  difference  of  stmihu'  uiogs.  In  mt' 
thematics,  similar  parts  have  the  same  ntis 
to  then-  wholes,  and  if  the  wltoleshave  tlit 
same  ratio  to  tha  part^  Hbe  parti  are  siaii* 
lar.    See  Paht. 

Similar  angles  are  also  eqoal  angles.  Id 
solid  angles,  when  the  planes  under  wliicb 
they  are  contamed  are  equal,  both  in  noai- 
ber  and  magnitude,  and  are  dis]iosed  In  tbe 
same  order,  they  are  simiUr,  and  cooie< 
quently  equal  Simiku- arches  of  a  circle  srs 
such  as  are  like  parts  of  theff  whole  circaai- 
ferences,  and  consequentfyjequal.  Siiiilsr 
pkme  numbe»,&i»  thoseommbers  which  asy 
be  ranged  into  the  formi  of  similar  rectangles 
that  b,  into  Rectangles  whose  sides  are  pro* 
portional}  such  are  12  and  48,  for  tbe  sides 
of  13  are  6  and  2,  and  the  sides  of  49  sR 
l«and4;  but  6:2 r.  12:4,  and  tiierefort 
those  numbers  are  aimilar.  Similsr  pelT^ 
gons  are  such  as  have  their  angles  severs^ 
eqtAl,  and  the  sides  about  those  angles  pro- 
portional {Similar  rectan^es  art  those 
whidi  have  their  sides  about  the  equsl  *o* 
l^es  proportional :  hence,  1.  AM  sqaerei 
are  simihur  rectangles.  2.  Ail  similar  fee- 
tangles  are  to  each  other  as  the  sqaares<| 
their  hom^ogons  sides,    Siniifau'  right^^i*^ 
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iigitres  are  ladi  as  hsre  equal  anglek,  and 
tlie  sides  about  those  equal  angles  propor- 
tional. Similar  segments  of  a  circle  are 
iDcfa  as  contain  equal  angles.  Similar 
cnrres :  two  segments  of  two  cnnre*  are 
caUed  similar,  if,  any  ri^  lined  figure  be- 
mg  inscribed  witliin  one  of  them,  we  can 
imcribe  always  a  umifair  right-lined  figure 
m  the  other.  Similar  conic  sections:  two 
cooic  sections  are  said  to  be  similar,  when 
any  segment  being  taken  in  the  one,  we 
can  assign  always  a  simitar  segment  in  the  . 
other.  Similar  diameters  of  two  conic  sec- 
tions :  the  diameters  in  two  conic  sections 
are  said  tP  be  similar,  when  they  make  the 
same  angles  with  their  ordinates.  Similar 
solids  are  such  as  are  contained  under  equal 
munbers  of  similar  planes,  alike  situated. 
Similar  triangles  are  such  as  have  their 
tbree  angles  respectively  equal  to  one  ano- 
tfter:  hence,  1.  All  similar  triangles  have 
the  sides  about  their  angles  proportional. 
2.  All  similar  triangles  are  to  one  aiiot&ei' 
as  the  squares  of  their  homologous  sides. 

SnfiLAR  bodies,  in  natural  philosopliy^afe 
mch  as  have  their  particles  of  the  same 
kind  and  nature  with  one  anotlier. 

Similar  ytgicr»,  in  geometry,  such  as 
ha?e  their  angles  respectively  equal,  and 
the  sides,  about  the  equal  angles,  propor- 
tional. 

SiMiLiR  part$t  in  anatomy,  are  tHose 
parts  of  the  body  which  at  first  sight  appear 
to  consist  of  like  parts,  or  parts  of  the 
same  nature,  texture,  and  conformation  ;  of 
these  we  usually  reckop  ten,  viz,  the  bones, 
cartilages,  ligaments,  membranes,  fibres, 
serves,  arteries,  veins,  flesh,  and  skin. 

SIMILE,  or  Similitude,  in  rhetoric,  a 
comparison  of  two  things  which,  though 
difft«Bt  in  other  respects,  yet  agree  in 
someone.  The  difference  between  a  si- 
mile and  comparison,  is  said  to  consist  in 
tids,  that  the  simile  properly  belongs  to 
wtatever  we  call  the  quality  of  the  thing, 
md  tlie  comparison  to  the  quantity. 

SIMILITUDE,  in  arithmetic,  geometry, 
&c.  denotes  the  relation  of  two  things  simi- 
lar to  each  oth^r. 

SIMONY,  is  the  corrupt  presentation  of 
any  one  to  an  ecclesiastic^  benefice^  for 
money,  gift,  reward,  or  benefit  It  was 
not  an  offence  pnnishabte  criminally  at  the 
common  law,  it  being  thought  sufficient  t6 
leave  the  clerk  to  ecclesiastical  censures. 
Bat  as  these  did  not  affect  the  simoniacal 
patron,  none  were  efficacious  enough  to 
fepel  the  notorious  practice  of  the  thing, 
^veral  acts  of  parHaraent  have,  therefore, 
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been  niade  to  restrain  it,  by  means  of  cifil 
forfeitures,  whicfa  the  modem  prevailing 
usage  with  regard  to  spiritual  preferments 
call  aloud  to  put  in  execution. 

By  one  of  the  canons  of  1603,  every  per^ 
son,  before  his  admission  to  any  ecclesiastic 
cal  promotion,  shall,  before  the  ordinary, 
take  an  oath,  that  he  hath  made  no  siraoaia* 
cal  contract,  promi^,  or  payment,  directly 
or  indirectly,  by  hin^elf  or  any  other,  for 
the  obtaining  of  the  said  promotion;  and 
that  he  will  not  afterwards  perform  er  satis- 
fy any  such  kind  of  payment,  contract,  or 
promise,  by,  any  other  without  his  know- 
ledge or  consent. 

To  purchase  a  presentation,  the  living 
bemg  actually  vacai;it,  is^open  and  notorious 
simony ;  this  being  expressly  in  the  fttce  of 
the  statute.  Qnt  the  sale  of  an  advowwm 
during  a  vacancy  is  not  within  the  statute 
of  simony,  as  the  sale  of  the  next  presenta- 
tion is ;  but  it  is  void  by  the  common  law. 

A  bond  of  resignation  is  a  bond  given  t^ 
the  person  intended  to  be  presented  to  a 
benefice,  with  condition  to  resign  the  same; 
and  is  special  or  general  The  condition  of 
a  special  one  is,  to  resign  the  benefice  in 
favour  of  some  certain  person,  te  a  son, 
kinsman,  or  friend  of  the  patron,  when  he 
shall  be  capable  of  taking  the  same.  By  a 
general  bond,  the  incumbent  is  bound  to 
resign  on  the  request  of  the  patron.  A 
bond,  with  condition  to  resign  within  three 
montlts  after  being  requested,  to  the  intent 
that  the  patron  might  present  his'son  when 
he  should  be  capable,  was  held  good;  and 
tlie  judgment  was  affirmed  in  the  exchequer- 
chamber:*  for  that  a  man  may,  witliont  any 
coloor  of  simony,  bmd  himself  for  good 
reasons ;  as  if  he  take  a  second  benefice,  or 
if  he  be  non-resident,  or  that  the  patron 
present  his  son,  to  resign ;  but  if  the  condi- 
tion had  been  to  let  the  patrQu  have  a  lease 
of  the  glebe  or  tithes,  or  to  pay  a  sum  of 
money,  it  had  been  simoniacal.  ' 

SIMOOM.  A  wind  or  haze  was  observed 
by  Mr.  Bruce,  in  the  course  of  his  traveb 
to  dbcover  the  sources  of  the  Nile,  which  is 
supposed  to  be  in  some  respects  analogous 
to  the  sirocco.  It  is  called  by  him  the 
simoom,  and  from  its  effects  upon  the 
lungs, we  can  entertain  but  little  doubt,  that 
it  consists  chiefly  of  carbonic  acid  gas  in  a 
very  dense  state,  and  perliaps  mixed  with 
some  otiier  noxious  exhalations. 

Mr.  Bruce,  who,  in  his  journey  through 

the  desart,  felt  the  effects  of  the  simoom, 
gives  of  it  the  following  graphical  descrip^ 
tipn ;  •*  At  eleven  o'clock,  while  we  coft- 
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tunplated  with  grett  pletsqre  the  rugged 
top  of  Chiggre)  to  which  we  were  i»t  ap- 
proachiiigy  and  where  we  were  to  solace 
ourselves  with  plenty  of  good  water,  Idris, 
oar  guide,  cried  oat,  with  a  loud  Toice,  Ihll 
npon  yoor  faces,  for  here  is  the  simoooi.  I 
saw  from  the  south-east  a  hate  coming,  in 
colour  like  the  purple  part  of  the  rainbow, 
but  not  so  compressed  or  thick.  It  did  not 
occupy  twenty  yards  in  breadth,  and  was 
about  twelve  feet  high  from  the  ground. 
It  was  a  kind  of  blush  upon  the  air,  and  it 
moved  very  rapidly ;  for  I  scarce  could  tin  n 
to  fall  npon  the  ground  with  my  head  to  the 
northward,  when  I  felt  the  heat  of  its  cur- 
rent plainly  upon  my  face.  We  all  lay  flat 
on  the  ground  as  if  dead,  till  Idris  told  us  it 
was  blown  over.  The  meteor  or  purple 
haze  which  I  saw  was  indeed  passed ;  but 
the  light  air  that  still  blew  was  of  heat  to 
threaten  suffocation*  For  my  part,  I  found 
distinctly  in  my  breast  tliat  I  had  imbibed  a 
part  of  it,  nor  was  I  free  from  an  asthmatic 
sensation  till  I  had  been  some  months  in 
Italy,  at  the  batiis  of  Poretta,  near  two 
years  afterwards***  Though  the  severity  of 
this  blast  seems  to  have  passed  over  them 
almost  instantaneously,  it  continued  to  blow 
80  as  to  exhaust  them  till  twenty  minutes  be- 
fore five  in  the  afternoon,  ksUog  through  all 
its  stages  very  neariy  six  hours,  and  Jeavmg 
them  in  a  state  of  the  utmost  despondency. 

SIMPLE,  something  not  mixed  or  com- 
pounded, in  which  Sense  it  standi  opposed 
to  compound. 

Simple,  in  pharmacy,  a  general  name 
given  to  all  herbs  or  plants,  as  having  each 
its  particular  virtue,  whereby  it  becomes  a 
simple  remedy. 

Simple  Contract y  in  law,  debts  by  simple 
contract,  are  such  where  the  contract  upon 
which  the  obligation  arises  is  neither  ascer- 
tained by  matter  of  record,  nor  yet  by  spe- 
cial deed  or  instnunent,  but  by  mere  oral' 
evidence,  or  by  notes  unsealed;  whereas 
debts  by  speciiUity  are  such  whereby  the 
contract  is  ascertained  by  deed  or  uastru- 
ment,  under  seal.  Simple  contract  debts 
are  to  be  paid  by  executors  after  debts  by 
jpeciality. 

SIMPSON  (Thomas),  in  biography, 
professor  of  mathematics  at  the  Royal  Aca« 
demy  at  Woolwich,  fellow  of  the  Royal 
Society,  and  member  of  the  Royal  Acade- 
my, at  Stockholm,  was  bom  at  Market 
Bosworth,  in  LiecestershirCy  in  1710.  His 
father,  a  stuff-weaver,  taught  him  only  to 
read  English,  and  brought  him  up  to  his 
i>wh  business;  but  meeting  with  a  scienti- 
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flc   pedbr,   who  also   practised  fortmie' 
telling,  young  Simpson,  by  his  asnstiDcs 
and  aidvice,  left  oflT  weaving,  and  profeased 
astrotogy.    As  he  improved  in  knowledge, 
however,  he  grew  disgusted  with  his  pre- 
tended art;  and,  renouncing  it,  was  driven 
to  such  difficulties  for  the  subsistence  oflib 
family,  that  he  came  up  to  London,  where 
he  worked  as  a  weaver,  and  taught  matbe- 
matics  at  his  spare  hours.    As  his  sdiolan 
increased,  his  abilities  became  better  knowD, 
and  he  published  his  Treatise  on  Floxioiu, 
by  subscription,  in  1757  ;  in  1740  he  pub- 
lished his  Treatise  on  the  Nature  and  Laws 
of  Chance  ;'and  Essay  in  Speculative  aod 
Mixed  Mathematics.   After  these  appeared 
his  Doctrine  of  Annuities  and  Reversions ; 
Mathematical    Dissertations;  Treatise  on 
Algebm ;  Elements  of  Geometry ;  Trigono- 
metiy,  Plane,  and  Spherical;  Select Exer- 
cise ;  and  his  Doctrine  and  Application  of 
Fluxions,  which  he  professes  to  be  rather  a 
new  work,  than  a  second  edition  of  his  for- 
mer publication  on  fluxions.    In  1743,  Ik 
obtained  the  mathematical  professorship  at 
Woolwich  Academy;  and  soon  after  wa 
chosen  a  member  of  the  Royal  Society, 
when  the  president  and  council,  in  consi- 
deration of  his  moderate   circumstances, 
were  pleased  to  excuse  his  admission-fees, 
and  his  giving  bonds  for  the  settled  future 
payments.    At  tlie  academy  he  exerted  aD 
his  abilities  in  iostnicting  the  pupils,  who 
^ere  the  immediate  objects  of  bis  dn^ 
as  well  as  others  whom  the  sOperior  offi- 
cers of  the  ordnance  permitted  to  be  board- 
ed and  lo<lged  in  his  house.    In  his  manner 
of  teaching  he  had  a  peculiar  and  happy 
address,  a  certain  dignity  and  perspicoityr 
tempered  vnth  such  a  degree  of  mUdness, 
as  engaged  the  attention,  esteem,  and  firieod- 
ship,  of  his  schohurs.   He  therefore  acqmred 
great  applause  from  his  superiors  ih  the 
discharge  of  his  duty. 

Mr.  Simpson's  MisceHam^ons  Tracts, 
printed  in  4to.,  1757,  were  his  hist  legacy 
to  the  public :  a  most  valuable  beqoest, 
whether  we  consider  tlie  dignity  and  in- 
portance  of  the  subjects,  or  his  snbline 
and  accurate  manner  of  treating  thens. 

The  first  of  these  papers  is  concerned  in 
determming  the  Precession  of  the  Equinox, 
and  the  different  Motions  of  the  Eartb'i 
Axis,  arbing  from  the  Attraction  of  the 
Sun  and  Moon.  It  wras  drawn  up  about 
the  year  1752,  in  consequence  of  anotbcf 
on  the  same  subject,  by  M.  de  Sylvabelle, 
a  French  gentleman.  Though  this  gentle- 
man had  gone  through  one  part  of  the  s«^ 
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jtci  with  snccett  and  perspicitity,  and  bis 
condasioM  were  perfectly  coofonnable  to 
Dr.  Bradley's  observatioDS,  it  nevertheless 
appeared  to  Mr.  Simpson,  that  he  liad 
neatly  faile^  in  a  very  material  part,  and  that 
indeed  tiie  only  very  difficnlt  one ;  that  is/ 

I        ia  the  determination  of  the  momentary  alte* 

ntioo  of  the  position  of  the  £arth*s  axis^ 

.  caused  by  the  forces  of  the  Son  and  Moon  $ 

I  of  which  forces,  the  quantities,  bntnot  the 
•cfleets,  are  tnily  investigated^  The  second 
paper  contains  the  Investigation  of  a  very 
ez4Ct  Method  or  Knle  for  finding  tlie  Place 
of  a  Planet  in  its  Orbit,  from  a  Correction 
of  Bishop  Ward's  circular  Hypothesis,  by 
Means  of  certain  Equations  applied  to  the 
Holioo  about  the  upper  Focus  of  the  Ellipse. 
Bv  this  method  the  result,  even  in  the  orbit 
or  Mercury,  may  be  found  within  a  second 
of  the  truth)  and  that  without  repeating  the 
operation.  Hie  third  shows  the  Manner  of 
trpuferring  the  Motion  of  a  Comet  from  a 
parabobc  Orbit,  to  an  elliptic  One  3  being 
of  great  use,  when  tlie  observed  places  of  a 
(new)  comet  are  found  to  differ  sensibly 
from  those  computed  on  the  Hypothesis  of 
a  paiabolic  orbit.  The  fourth  is  an  Attempt 
to  show,  from  Mathematical  Principles,  the 
Advantage  arising;  from  taking  tlie  Mean  of 
a  Nomber  of  Observations,in  practical  As- 
tronomy ;  wherein  the  odds,  that  the  result 
in  this  way  is  more  exact  than  fi-om  one 
iiogle  observation,  is  evinced,  and  the  uti- 
lity of  the  method  in  practice  clearly  made 
appear.  Tlie  fifth  contains  the  Determina- 
tioD  of  certain  Fluents,  and  the  Resolution 
of  some  very  useful  Equations,  ha  the  higher 
Orders  of  Fluxions,  by  means  of  the  mea- 
sires  of  angles  and  ratios,  and  the  right  and 
HTsed  sines  of  circular  arcs.  The  sixth 
treats  of  the  Resolution  of  algebraical 
Equations,  ^y  the  Method  of  Surd-divi- 
sors; m  which  tlie  grounds  of  tbait  ipethod, 
as  laid  down  by  Sir  Isaac  Newtoii,  are  in- 
vestigated and  explained.  The  seventli  ex- 
Ubtts  the  Investigation  of  a  general  ^nle 
ibr  the  Resolution  of  Isoperinietrical  Pro- 
bleoM  of  all  Orders,  with  some  examples  of 
^  ose  and  application  of  the  said  rule.  The  . 
eighth,  or  last  part,  comprehends  the  Reso- 
ktioo  of  some  general  and  very  important 
Problems  in  Mechanics  and  Physical  Astro- 
nomy ;  in  whidi,  among  other  things,  the 
priodpal  parts  of  the  third  and  ninth  sec- 
tioM  of  the  first  book  of  Newton^  Prin- 
opia  are  demonstrated  in  a  new  and  con- 
cise manner.  But  what  may  perhaps^est 
ncommeod  this  excellent  tract,  is  the  ap- 
plication of  tlie  general  equations,  thus  dio- 
V9L.VL 


rived,  to  the  detemunation  of  the  hinar 
orbit. 

According  to  what  Mr.  Simpson  had  in- 
timated at  the  conclusion  of  his  Doctrin 
of  Fluxions,  tlie  greatest  part  of  this  ardu- 
ous undertaking  was  drawn  up  in  the  year 
1750.  About  that  time  M.  Clairaut,  a  very 
eminent  mathematician  of  the  French  aca- 
demy, had  started  an  objection  against  New- 
ion's  general  law  of  gravitation.  This  wsi 
a  motive  to  induce  Mr.  Simpson  (among 
some  oUiers)  to  endeavour  to  discover  whe- 
tlier  the  motion  of  the  Moon*s  apogee,  on 
which  that  objection  had  its  whole  weight 
and  foundation,  could  not  be  truly  ac- 
counted for,  without  siipposuig  a  change  * 
in  the  i-eceived  law  of  gravitation,  iVom  the 
inverse  ratio  of  tlte  squares  of  the  dutances. 
The  success  answeredhis  hopes,  and  induced 
hitn  to  look  further  into  other  parts  of  the  ^ 
theory  of  the  Moon's  motion  than  he  at  first 
Intended :  but  before  he  Irnd  completed  his 
design,  M.  Claii^ut  arrived  hi  England,  and 
made  Mr.  Simpson  a  visit ;  fVom  wl^ra  he 
learned)  that  he  had  a  little  before  pnnted 
a  piece  on  that  subject,  a  copy  of  wliich 
Mr.  Simpson  afterwards  received  as  a  pre- 
sent, and  found  in  it  the  same  things  de- 
monstrated, to  which  he  himself  had  di- 
rected his  enquiiy,  besides  several  others. 

The  facility  of  the  metliod  Mr.  Simpson 
fell  upon,  and  the  extensiVeness  of  it,  will 
ii^  some  measure  appear  from  this,  tliat  it 
not  only  determmes  the  motion  of  the  apo-  ' 
gee  in  the  same  manner,  and  witli  the  same 
■ease,  as  the  other  equations,  but  utterly 
excludes  all  those  dangerous  kind  of  terms 
that  had  embarrassed  the  greatest  mathe* 
maticians,  and  would,  aAer  a  great  number 
of  revolutions,  entirely  change  the  figure  ot 
the  Moon's  orbit.  From  whence*  this  im- 
portant consequence  is,  derived,  tJiat  tlia 
Moon's  mean  motion,  and  the  greatest  quan- 
tities of  the  several  equations,  will  remain 
unchanged,  unless  disturbed  by  the  inter- 
vention of  some  foreign  or  accidental  cause. 
These  tracts  are  inscribed  to  the  Earl  of 
Macclesfield,  President  of  the  Royal  So* 
dety. 

Mr.  Simpson's  extreme  application  in  this 
difficujlt  pursuit  greatly  injured  his  health. 
Exercise  and  a  proper  regimen  were  pre- 
scribed to  him,  but  to  little  purpose ;  for  his 
spirits  sunk  gradually,  till  he  became  incapa- 
ble of  performing  \m  duty,  or  even  of  reading 
the  letters  of  his  friends.  The  effects  of  thin 
decay  of  nature  were  greatly  increased  by 
vexation  of  mind,  owing  to  the  Jiaugli- 
Xy  and  insulting  behaviouf  of  his  sujte- 
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rior,  the  fiwt  professor  of  matbemalics. 
ThU  person,  greatly  bis  inferior  in  mathe- 
matical  accomplishments,  did  what  he  could 
to  make  his  sitnation  uneasy,  and  e^en  to 
depreciate  him  in  the  public  opinion ;  but 
it  was  a  vain  endeavour,  and  only  served  to 
injure  hunself.  At  length  his  physicians 
advised  his  native  air  for  his  recovery,  and 
he  set  out  in  February,  1761 ;  but  was  so  fa- 
tigued by  his  joiUTiey,  that  upon  his  arrival 
at  Bosworth,  he  betook  himself  to  hi?  cham- 
ber, and  grew  continually  worse  till  the 
day  of  his  death,  which  happened  on  the 
14th  of  May,  in  the  5l8t  year  ofhis  age. 
I  SIMSON  (t)R.  Robert),  in  biography, 
professor  of  mathematics  m  the  university 
of  Glasgow,  was  born  in  the  year  1687  of  a 
respectable  family,  which  had  held  a  small 
estate  in  the  county  of  Lanark  for  some  ge- 
'  Derations.  He  was,  we  think,  the  second 
son  of  the  family.  A  younger  brother  was 
professor  of  medicine  in  the  university  of 
St.  Andrew's,  and  is  known  by  some  works 
of  reputation,  particulariy  "  A  Dissertation 
on  the  Nervous  System,**  occasioned  by 
the  dissection  of  a  biain  completely  os- 
sified. 

Dr.  Simson  was  educated  in  tlie  univer- 
sity of  Glasgow  under  the  eyeof  some'of  his 
relations  who  were  professors.  Eager  after 
knowledge,  he  made  great  progress  in  all 
his  studies ;  and  as  his  mind  did  not,  at  the 
very  first  openings  of  science,  strike  into 
that  path  which  afterwards  so  strongly  at- 
tracted him,  and  in  which  he  proceeded  so 
fju-  almost  without  a  companion,  he  ac- 
quired in  every  walk  of  science  a  stock  of 
information,  which,  thouch  it  had  never 
been  much  augmented  afterwards,  would 
have  done  credit  to  a  professional  man  in 
any  of  his  studies.  He  became,  at  a  very 
eariy  period,  an  adept  In  ^e  philosophy 
and  tlieology  of  the  schools,  -^as  able  to 
supply  the  place  of  a  sick  relation  in  the 
class  of  oriental  languages,  was  noted  for 
liistorical  knowledge,  and  one  of  the  most 
knowing  botanists  of  his  time.  As  a  relief 
to  other  studies,  he  turned  his  attention  to 
mathematics.  Perspicuity  and  elegance  he 
thought  were  more  attainable,  and  more 
discernible  in  pure  geometry,  than  in  any 
other  branch  of  the  science.  To  this  tliere- 
fore  he  chiefly  devoted  himself;  for  the 
same  reason  he  preferred  the  ancient  me- 
thod of  stiiflyinjr  pure  geometry.  He  con- 
sidered alcebrair  dnalysis  »<  little  better 
than  a  kind  of  mechanical  knack,  hi  which 
we  proceed  without  ideas,  and  obtahi  a  re- 
salt  without  meauiogy  and   without  being 


conscious  of  any  process  of  reasoning,  and 
therefore  without  any  conviction  of  its 
trutli.  Such  was  tlie  ground  of  the  strong 
bias  of  Dr.  Siroson*s  mind  to  the  analysis 
of  the  ancient  geometers.  It  increased  as 
he  advanced,  and  his  veneration  for  the  an- 
cient geometry  was  carried  to  a  degree  of 
idolatry.  His  chief  labours  vrere  exerted  in 
efforts  to  restore  the  works  of  the  ancient 
geometers.  The  inventions  of  fluxions  and 
logarithms  attracted  the  notice  of  Dr.  Sim<« 
son,  but  he  has  contented  himself  with  de- 
monstrating tlieir  trutli  on  the  genuine  prio^ 
ciples  of  ancient  geometry. 

About  the  age  of  twenty-five.  Dr.  SimFon 
was  chosen  Regiits  Professor  of  Mathematics 
in  the  university  of  Glasgow.  He  went  to 
London  immediately  after  tm  appointment, 
and  there  formed  an  acquaintance  with  the 
roost  eminent  men  of  that  bright  era  of 
British  science.  Among  these  he  always 
mentioned  Captain  Halley  (the  celebrated 
Dr.  Edmund  Halley)  vrith  particular  re- 
spect ;  saying,  that  he  bad  the  most  acnte 
penetration,  and  the  roost  just  tastem  that 
science,  of  any  man  he  had  ever  known. 
And,  indeed.  Dr.  Halley  has  strongly  ex- 
emplified both  of  these  in  his  divination  of 
the  work  of  <<  Aj^ollonins  de  Secfione 
Spatii,".and  the  eighth  book  ofhis '« Conies," 
i^d  in  some  of  the  most  beautiful  theorems 
of  Sir  Isaac  Newton*s  "  Prindpia."  Dr. 
Simson  also  admired  the  wide  and  masterly 
steps  which  Newton  was  accustomed  ts 
take  in  his  investigations,  and  his  numner  of 
substituting  geometrical  figures  for  the 
quantities  which  are  observed  in  the  pheno- 
mena of  nature.  It  was  from  Dr.  Simsoo 
that  his  biographer,  to  whom  we  are  iiH 
debted  for  this  article,  learnt,  "  That  the 
thirty-ninth  proposition  of  the  first  book 
of  tlie  Principia  was  the  most  importsnt 
proposition  that  had  ever  been  exhibited  to 
the  physico-mathematical  philosopher ;" 
and  he  used  always  to  illustrate  to  hte  more 
advanced  scholars  the  superiority  of  the 
geometrical  over  the  algebraic  analysis,  by 
comparing  the  solution  given  by  Newton  of 
tlic  inverse  problem  of  centripetal  forces,  in 
the  forty-second  proposition  of  that  book, 
with  the  one  given  by  John  Bemonlli  m  the 
MemT)irs  of  the  Academy  of  Sciences  at 
Paris  for  1713.  He  had  heard  him  say, 
that  to  his  own  knowledge  Newtoo  fre- 
quently investigated  Ids  propositions  m  the 
symbolical  way;  and  that  it  was  o^hig 
chilHy  to  Dr.  Halley  that  they  did  not 
finally  appear  in  tliat  dress.  Bat  if  Dr* 
Simson  was  well  mfonned,  we  think  it  i 
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Itreat  ar^iment  in  fiivonr  of  the  symbolic 
aaal^  when  this  most  soccessfnl  practical 
artist  (for,  so  we  must  call  Newtou  when 
enpieed  m  a  task  of  discovery)  found  it  con- 
dicivo  either  to  dispatch  or  perhaps  to  his 
▼ery  progress.  Returning  to  his  academical 
ch^r,  Dr.  Simson  discharged  the  duties  of 
a  professor  for  more  than  fit^y  years  with 
great  hononr  to  the  university  and  to  him- 
self.   It  is  almost  needless  to  say,  that  in 
his  prelections  he  followed  strictly  the  Eu- 
didiao  method   in  elemeutary  geometry. 
He  made  use  of  Theodosius  as  an  introduc- 
tion  to   spherical   trigonometry.    In   the 
Irigher  geometry  he  lectured  from  his  own 
Conies;  and  he  gave  a  small  specimen  of 
the  hoear  problems  of  tiie  ancinnts,  by  ex- 
pto'mng  the  properties,  sometimes  of  the 
conchoid,  sometimes  of  the  cissoid,  with 
tbetr  application  to  the  solution  of  such 
problems.    In  the  more  advanced  class  he 
was  accustomed  to  give  Napier*s  mode  of 
coDceiving  logarithms,  t.  e.  quantities  as  ge- 
nerated by  motion ;   and  Mr.  Cotes'S  view 
of  ftitmy  as  the  sums  of  rationculae! ;  and  to 
demonstrate  Newton's  lemmas  concerning 
the  limits  of  ratios ;  and  then  to  give  the 
elements  of  the  fluxionary  calculus  ;  and  to 
iMsh  his  course  with  a  select  set  of  propo- 
■tionft  in  optics,  gnomonics,  and  central 
ibrees.    His  method  of  teaching  was  sim- 
ple aod  perspicuous,  his  elocution  clear, 
and  his  manner  easy  and  impressive.    He 
hid  the  respect,  and  still  more  the  affec- 
tioB,  of  his  scholars. 

It  was  chiefly  owing  to  the  celebrated 
Hrfley  that  Dr.  Simson  so  early  directed  his 
cftrts  to  the  restoration  of  the  ancient  geO- 
■eters.  He  had  recommended  this  to  him, 
u  the  most  certaui  way  for  him,  at  that  thne 
wry  yonng,  both  to  acquire  reputation,  and 
to  improve  liis  own  knowledge  and  taste, 
and  he  presented  him  with  a  copy  of 
Pippos^  Mathematical  collections,  enriched 
^th  his  own  notes.  Hence  he  undertook 
^  restoration  of  Euclid's  porisms,  a  work 
of  some  difficulty,  that  his  biographer  says 
nothiiig  bat  success  could  justify  in  so  young 
•a  adventorer.  From  this  he  proceeded  to 
other  works  of  umportance,  wliich  he  exe- 
ctted  with  so  much  skill,  as  to  obtain  the 
fepulation  of  being  one  of  the  most  elegant 
geometers  of  the  «:;e.  His  edition  of  Eu- 
clid's «  Elements"  has  long  been  reckoned 
tlie  v€»y  best  that  exists.  Another  work, 
*B  which  Dr.  Simson  bestowed  much  la- 
fcow,  was  the  «*  Sectio  determinata,  ** 
^rhich  was  published  after  his  death,  by  the 
late  Eiri  Stanhope,  with  the  great  work; 


"The  Porisms  of  Euclid."  This  nobleman 
had  kept  up  a  correspondence  with  Dr.  Sim- 
son  till  his  death  in  1768,  when  he  engaged 
Mr.  Clow,  to  whose  care  the  Doctor  had  left 
his  papers,  to  make  a  selection  of  such  as 
would  serve  to  support  and  increase  his  re- 
putation, as  the  restorer  of  ancient  geo- 
metry.  ThU  selecUon  Lord  Stanhope  printed 
«t  his  own  expense. 

"  The  life  of  a  literary  man  rarely  teems 
with  anecdote  ;  and  a  mathematician,  de- 
voted to  bis  studies,  b  perhaps  more  ab- 
stracted  than  any  other  person  from  the  or- 
dinary occurrences  of  life,  and  even  th^  or- 
dinary topics  of  conversation.     Dr.  Simson 
was  of  this  class  j  and,  having  never  mar- 
ried, lived  entirely  a  college  life.    Having 
no  occasion  for  the  commodious  house  to 
which  his  place  in  the  university  in  titled 
him,  he  contented  hunself  with  chambers, 
good  indeed,  and  spacious  enough  for  his  so- 
ber accommodation,  and  for  receiving  his 
choice  collection  of  mathematical  writers, 
bnt  without  any  decoration  or  commodious 
furniture.    His  official  servant  sufficed  for 
valet,  footman,  and  chambei*maid.    As  this 
retireihent  was  entirely  devoted  to  study, 
he  entertamed  no  company  in  his  chambers, 
but  in  a  neighbouring  house,  where  his 
apartment  was  sacred  to  him  and  his  guests. 
Having  hi  eariy  life  devoted  himself  to  tlie 
restoration  of  the  works  of  the  ancient  geo- 
meters, he  studied  them  witli  unremitting 
attention  j  and  retiring  from  the  promiscu- 
ous intercourse  of  the  worid,  he  contented 
himself  with  a  small   society  of  intimate 
friends,  with  whom   he    could   lay  aside 
every  restraint  of  ceremony  or  reserve,  and 
indulge  in  all  tlie  innocent  frivolities  of  life. 
Every  Friday  evening  was  spent  in  a  party 
at  whist,  in  which  he  excelled,  and  took  de- 
light in  instructing  others,  till  increasmg 
years  made  him  less  patient  with  the  dull- 
ness of  a  scholar.    The  card-party  was  fol- 
lowed by  an  hour  or  two,  dedicated  solely 
to  playful  conversation.    In  like  manner^ 
every  Saturday  he  had  a  less  select  party  to 
dinner  at  a  house  al>out  a  mile  from  town. 
The  Doctor's  long  life  gave  him  occasion 
to  see  the  dramatk  personae  of  this  little 
theatre  several  times  completely  changed, 
while  he  continued  to  give  it^a  personal 
identity  j  so  that,  without  any  design   or 
wish  of  his  own,  it  became,  as  it  were,  hit 
own  house  and  hispvm  family,  and  fvent  by 
his  name.    Dr.  Simson  vnis  of  au  advanta- 
geous stature,  with  a    fine  countenance  j 
and  even  in  hb  old  age  had  a  graceful  car- 
riage and  manner,  and  always^  except  whea 
M  i 
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lu  iDOurning,  dressed  in  white  cloth.    H6 
was  of  a  clieerfnl  disposition  j  and  though 
lie  did  not  make  the  first  advances  to  ac- 
quaintance, had  the  most  affable  manner, 
and  strangers  were  at  perfect  ease  in  his 
company.    He  enjoyed  a  long  conrse  of 
nnintermpted   health ;    but   towards   tlie 
close  of  Ufe  suflfered  from  an  acute  disease, 
and  was  obliged  to  employ  an  assistant  in 
'  his  professional  labours  for  a  few  years  pre- 
ceding'  his  death,  wliich  happened  in  i768, 
at  the  age  of  eiglity-one.    He  left  to  the 
university   his  valnable   library,  which  is 
now  arranged  apart  from  tlie>  rest  of  the 
books,  and  the  public  use  of  it  is  limited  by 
particular  rules.    It  is  considered  as  the 
most   clioice   collection  of  matliematical 
books  and  manuscripts  ,  in  the  kingdom, 
and  many  of  them  are  rendered  doubly  va- 
luable by  Dr.  Simson's  notes.**  For  a  more 
particnUir  account  of  the  life  and  writings  of 
this  great  man,  the  reader  is«referred  to  the 
article    in   the  Encyclopedia   Britannica, 
vol  xvii. 

SINAPIS,  in  botany,  mustard,  or  char^ 
lock,  a  genus  of  tlie  Tetradynamia  Siliquosa 
class  and  order.  Natural  order  of  Siliquosas 
or  Cruciformes.  Cruciferae,  Jussieu.  E»- 
•ential character :  calyx  spreading;  corolla 
ckiws  erect ;  gland  between  the  shorter  sta- 
mens and  pistil,  and  between  tite  longer 
stamens  and  calyx.  There  are  nineteen 
species. 

SINE,  or  right  Sine  of  anarch,  in  trigono- 
metry; is  a  right  line  drawn  from  one  end  of 
that  arch,  perpendicular  to  the  radios  drawn 
to  the  other  end  of  the  arch ;  being  always 
equal  to  half  the  chord  of  twice  the  arch. 

See  TtllGONOMBTRY. 

SINECtJRES,  ecclesiastical  benefices 
without  cure  of  souls.  No  church,  where 
there  is  but  one  incumbent,  can  properly  be 
a  sinecure:  and  though  the  church  being 
down,  or  the  parish  being  become  destitute 
of  parishioners,  the  incumbent  may  be  there- 
by necessarily  acquitted  from  the  actual 
performance  of  pobHc  duty ;  yet  he  is  still 
under  an  obligation  to  do  i]t  whenever  a 
church  shall  be  built,  and  there  are  a  com- 
petent number  of  inliabitants:  and  in  the 
mean  time,  if  the  church  be  presentative) 
as  most  sudi  churches  are,  the  incumbent  is 
iustituted  into  the  cure  of  souls  ^-sudi  bene- 
fices are  ratlier  depopulations  than  sine^ 
cures,  and  it  will  be  proper  for  the  new  iur 
cumbent  to  read  tlie  thirty-nine  articles, 
and  the  litorgy  in  tlie  church-yard,  &c  and 
to  do  wliatever  other  incumbents  usually  do, 
lint  a  rectory,  or  p^rtioD  of  it^  may  proper 


SIN 

ly  be  a  sinecure,  if  there  be  a  vicar  tnder 
the  rector,  endowed  and  charged  with  th» 
euro,  in  which  case  it  does  not  come  within 
tlie  statute  of  pluralities,  21  Henry  Yllf  • 
c.  13.  Here,  therefore,  no  dispensation  is 
necessary  to  hold  tlie  sinecure  with  a  former 
living,  nor  need  the  incumbent  read  tb« 
articles,  or  divine  service,  as  required  by 
13  Elixabetli,  c.  12,  which  extends  only  t» 
a  benefice  witli  cure.  Ry  the  abOTe-men- 
tioned  statute  of  Henry  VIII.  not  only  pre- 
.  bends  and  rectories, widi  vicarages  endowed, 
but  deaneries,  and  arch-deaneries,  are  de* 
clared  to  be  benefices  without  cure. 

SINGING,  tlie  art  of  producing  with 
the  voice  the  souuds  of  any  melody,  toge- 
tlier  with  the  words  to  whidi  that  melody  is 
set.  To  perform  this  with  justness  and 
good  effect,  a  fine  voice,  sensible  ear,  great 
natnrat  taste,  and  a  knowledge  in  tha 
science  of  music,  are  indispensable  requi- 
sites. 

SINGULAR  numlfer,  in  grammar,  that 
number  of  nouns  and  verbs  which  stands 
opposed  to  plural ;  and  is  used  when  w« 
only  speak  of  a  single,  or  one,  person,  or 
thuig. 

SINISTER,  in  heraldry.  The  sinister 
side  of  an  escutcheon  is  the  left  hand  side ; 
the  sinister  chief,  the  left  angle  of  the  duef; 
the  sinister  base,  the  left  hand  part  of  the 
baseJ  •*• 

'  SINKING  FUND,  a  portion  of  tha 
public  revenue  set  apart  to  be  applied  to 
the  reduction  or  discharge-  of  the  public 
debts.  The  appropriation  of  a  part  of  the 
revenue  to  this  purpose  is  a  measore  which 
had  been  adopted  in  other  countries.  Ions 
before  any  necessity  for  it  existed  in  Eng- 
land ;  a  provision  of  this  kind  having  been 
established  in  Holkmd  in  1655,  and  in  the 
EcclesUstical  State  m  1685.  Both  thesa 
funds  originated  in  a  redaction  of  the  in- 
terest payable  on  the  puldtc  debts,  which 
was  the  means  afterwards  adopted  for  the 
establishment  of  a  sunitau'  fond  in  this  oona- 
try. 

At  the  commencement  of  the  ftnMiii^ 
system,  the  loans  were  chiefly  raised  on 
terminable  annuities,  which  are  in  then- 
selves  a  species  of  sinking  fimd ;  hat  when 
the  present  mode  of  borrowing  on  perpetnal 
annuities  was  preferred,  it  soon  became 
evident  that  a  continual '  acCmnolation  of 
public  debts  would  in  time  involve  the  fo> 
vemment  in  much  embarassment,  if  it  was 
not  attended  with  still  wone  conseqoenees. 
Various  projects  were  therefore  ofifered  for 
tho  discharge  of  the  public  debts,  or  Ihr 
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rmttiniiig  them  witliin  moderate   bounds; 
and  tmong  others,  the  plan  of  snch  a  sink- 
ing fond  as  was  afterwards  actually  esta- 
tilished  was  clearly  laid  down  in  a  pamphlet, 
entitled,  **  A  Letter  to  a  Member  of  the 
late  Parliament  concerning  the  Debts  of 
the  Natioff/  pnblislied  in  1701.    In  1713, 
Mr.  A.  HutchesoD  presented  to  the  King  a 
plai)  for  payment  of  the  public  debts.    In 
1715,  different  projects   for   thb  purpose 
were  published  by  Edward  Leigh,  Mr.  As- 
gill,  and  others.    And,  in  1716,  a  plan  for 
the  gradual  discharge  of  the  debt  was  actu- 
ally adopted,  which  was  afterwanls  general' 
iy  known  by  the  appellation  of  tlie  sinking 
fimd.    Sir  Robert  Walpole  claimed  great 
merit  as  the  father  of  this  fund,  tl\ongb  it  cer- 
tainly required  very  little  knowledge  or  in- 
veation  to  copy  a  plan  whidi,  liad  been  found 
successful  in  other  countries,  and  which  had 


tions  on  Reversionary  Payments,"  in  whick 
he  particularly  recommended  th^  establish- 
ment of  a  permanent  sinking  fund,  on  the 
principle  of.  that  established  by  Sir  Robert 
Walpole,  but  of  which  the  efficacy  had 
been  so  soon  destroyed.    In  1771,  in  an 
•*  Appeal  to  the  Public  on  tlie  Subject  of 
tlie  National  Debt,^'  be  showed  that  the 
best  scheme  for  paying  off  the  debt,  was 
that  which  had  long  beeu  known,  which 
had  been  adopted,  bnt  unhappily  crushed 
in  its  infancy ;  and  in  1773,  in  the  preface 
to  the  third  edition  of  his  "  Treatise  on  Re- 
versionary Payments,''  betook  the  opportu* 
nity  of  agaUi  enforcing  the  necessity  of  re- 
storing the  plan  formerly  established,  and 
securing  it  from  future  perversion.    Tins 
advice  was  repeatedly  urged  on  subsequent 
occasions ;.  and  in  1785,  when  Mr.  Pitt  was 
deliberating  on  the  best  means  of  establit^- 


been  publicly  recommended  many  years  be-    ing  a  new  sinking  fond,   he  particularly 


fore;  but  whatever  claims  Sir  R.  Walpole 
niglit  have  to  the  formation  of  the  plan,  he  m- 
dispntaUy  has  all  the  disgrace  of  having  per- 
vmed-and  destroyed  it.   The  act  by  wlHch 
it  was  established  was  worded  as  strong  as 
possible^  and  expressly  ordained,  that  the 
fmid  Bboald  be  applied  to  the  discharge  of 
tiie  poblic  debts,  and  to  no  other  use  o^ 
porpoac  whatsoever;  bnt,  in  1722,  it  was 
made  a  collateral  security  for  tlie  intei-est  of 
a  million  raised  on  exchequer  bills,  which 
prepared  the  vray  lor  more  direct  encroach- 
aenls.    In  1724,  a  sum  was  taken  from  the 
^Dd  to  make  good  the  loss  to  tlie  treasury 
fion  the  reduction  of  the  value  of  gold  coin ; 
and  in  1727  the  whole  produce  of  tlie  civil 
Ktt  reveiMies  were  settled  on  the  King,  by 
vfaidi  the  sinking  fund  was  deprived   of 
about  lt)0,000i.  per  annum,  to  which  the 
sivphia  of  these  revenues  had  usually  amount- 
ed.   In  17S3  the  gross  sum  of  half  a  million 
WM  taken  frot^  the  fund  towards  the  cur- 
rent sopplias,  at  which  time  the  medium 
immal  produce  of  the  tod  for  ^ve  years 
Indbeeo  1,212,000;  but  the  alienation  of 
it  beioig  continued  by  charging  it  with  the 
interest  of  new  loans,  taking  sums  from  it 
towards  the  supplies,  and  even  anticipating 
its  produce,  little  progress  was  made  in  the 
ndacfioik  of  the  debt,  and  at  length  Uie  smk- 
iag  fimd  became  a  mere  nominal  distinction. 
T^  Tninaos  tendency  of  a  continual  ac- 
cvmolation  of  public  debts  was  strongly 
pQint«iEl4>nt  by  various  writers  on  subjects 
of  policy  and  finance;  but  by  none  with 
more  zeal  and  ability  than  the  late  Dr. 
Price,  who,  about  the  year  1769,  offered  to 
the  pnblic  some  observations  on  the  national 
4e^  in  the  third  chapter  of  his  *^  Obserya- 


sought  the  advice  and  assbtance  of  Dr. 
Price,  who  commnnieated  three  plans, which 
appeared  to  him  the  best  adapted  for  carry- 
ing into  execution  a  measure  he  hadjto  lOng 
and  so  earnestly  recommended.  It  was 
•ne  of  the  three  plans  thus  communicated 
which  was  afterwards  adopted;  but  yvitlx 
some  alterations  whidi  considerably  affected 
its  efficacy,  and  which  it  has  since  been 
found  necessary  to  correct 

By  tiie  act  passed  in  1786,  for  establish- 
ing the  new  sinking  fund,  the  annual  sum  of 
one  million  was  placed  in  the  hands  of 
commissioners,  who  are,  tlie  Speaker  of  the 
House  of  Commons,  the  Chancellor  of  tha 
Exchequer,  the  Master  of  the  Rolls,  the 
Accomptant  General  of  the  Court  of  Chan- 
cery, and  the  Governor  and  Deputy  Go- 
vernor of  the  Bank  of  England  for  the  time 
being  respectively.    This  million  viras  to  be 
issued  in  four  equal  qnartorly  payments,  and 
to  be  applied  either  in  paying  off  such  re- 
deemable annuities  as  shall  be  at  or  above 
par,  in  such  manner  ^  may  be  directed  by 
future  acts  of  parliament,  or  in  the  purchase 
of  annuities  below  par  at  the  jnarket  price. 
Tlie  dividends  on  the  sums  redeemed  or 
purchased,  with  the  anmiities  for  lives  or 
terms  of  years  that  fall  in  or  expire,  and  tlie 
sums  which  ma^  be  saved  by  any  reduction 
of  interest^  were  lobe  added  to  the  fund, 
which,  according  to  the  original  act,  was  to 
continue  tbu9  increasing  tiQ  it  amounted  to 
ibor  millionB  per  annum ;  which  it  was  then 
computed  would  be  about  the  year  1812, 
when  upwards  of  fifty-six  millions  of  stock 
would  be  redeemed.    From  this  time  the 
dividends  on  such  capital  as  should  in  future 
be  paid  off  or  purchased  by  the  commi^r 
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tioners,  with  sacb  annuities  as  might  after-    fbtbre  any'iomi  shall  be  raised  by  loans,  an 
wards  fall  in,  were  to  be  at  the  disposal  of   perpetual  redeemable  annuities,  a  sum,  equal 


Parliament, 

The  commissioners  were  directed  by  the 
act  to  make  tlieir  purchases  **  in  equal  por- 
tions, as  nearly  as  may  be,,  on  every  day 
(Saturdays    and    Mondays  excepted)    on 


to  one  per  cent,  on  the  stoek  created  by 
such  loans,  should  be  issued  out  of  the  pro- 
duce of  the  con^lidated  fund  qnarterlyy  to 
be  placed  to  the  account  of  the  commis- 
sioners; and  if  the  loan,  or  any  part,  is 


which   tlie  same   sliall    be  transferrable."   raised  by  annuities,  for  a  longer  term  than 


Tliey  were  empowered  to  subscribe  towards 
any  public  loan,  to  be  raised  by  act  of  Par- 
liament, upon  perpetnal  annuities,  snbject^to 
redemption  at  par ;  and  an  account  of  the 
sums  issued  to  them,  and  of  tlie  stock  pur- 
chased to  the  first  of  Febniary  m  every 
year,  vras  directed  to  be  annually  laid  t>efore 
Parliament,  on  or  before  the  15th  of  Fe- 
bruary. The  purcliases  at  first  were  all 
made  in  the  3  per  cents,  probably  with  tlie 
view  of  redeeiping  the  6  per  cenb,  if  the 
state  of  the  public  fimds  should  render  such 
a  measure  practicable,  or  of  inducing  the 
proprietors  to  agree  to  a  reduction  of  the 
interest  at  the  time  when  they  would  be- 
come redeemable. 

On  the  irih  Februaiy,  1792,  the  minister 
proposed,  for  the  purpose  of  accelerating  the 
operation  of  the  fund,  that  the  sum  of 
400,000<.  should  be  issued  in  addition  to  tlie 
annual  million  ;  and  stated,  that,  in  conse- 


forty-five  years,  or  for  lives,  a  computation 
is  to  be  made,  of  what  will  be  at  the  end  of 
forty-five  years,  the  actual  value  of  such  part 
of  the  annuities  as  may  be  then  outstanding, 
and  the  sum  to  be  placed  to  the  accouut  of 
the  commissioners  is  to  be  equal  to  one  per 
cent  on  this  computed  futare  value.  By  tliia 
means  the  immediate  progress  of  the  fund 
was  accelerated,  and  future  loans  were  pat 
into  a  regular  course  of  redemption. 

This  appropriation  of  one  per  cent,  was 
to  form  a  distinct  fund ;  and  a  separate  ac- 
count was  directed  to  be  kept  of  the  pro- 
gress of  each  fund,  by  which  it  ^>peared, 
that  on  the  fu^t  of  February,  1802,  the  ori- 
ginal fiind  had  increased  to  9,534,1871.  l»,  M* 
and  the  new  fund  to  3,275,143/.  St.  3d. 
It  was  now  deemed  expedient  to  unite  the 
two  funds,  and  to  apply  the  whole  amomt 
indiscriminately  to  the  reduction  of  the  to- 


tal debt.  With  this  view,  the  former  injn- 
tfuence  of  this  and  future  intended  additions,  dicious  limitation  of  a  fund  establisbed  pro- 
it  might  be  expected  tliat  twenty*five  mil-  fessedly  on  the  principle  of  compound  in- 
lions  of  3  per  cents,  would  be  naid  off  by  terest  was  done  away ;  the  usual  arinual 
the  year  18(X) :  and  that  ui  the  year  1808  grant  of  200,000/,  per  annum  was  node  a 
the  fund  would  have  arisen  to  four  millions  permanent  charge  upon  the  consolidated 
per  annum,  being  the  sum  to  which  it  was  fund ;  and  the  whole  amount  of  the  siDking 
restricted  by  the  original  act.  .  The  accu-  fund  was  directed  to  l>e  reguteriy  applied  to 


mulation,  however,  vns  not  to  cease  till  the 
interest  of  tlie  capital  discharged,  and  the 
amount  of  expired  annuities,  should,  toge- 
ther with  the  annual  million  «nly,  and  ex- 
clusive of  the  proposed  additions,  amount  to 
four  millions.  But  the  mo<t  important  ina- 
provement  was  a  provision^  that,wheneyer  in 


tlie  purchase  or  redemption  of  stock,  **  so 
as  that  the  whole  of  the  several  redeemable 
public  annuities,  now  diaiiged  upon  the 
public  funds  of  Great  Britain,  shall  be  paid 
off  within  forty  five  years  firom  the  respec- 
tive periods  of  the  creation  of  such  nspec^ 
tive  charges  and  pubUc  annuities." 


Particulars  of  the  Sums  constituting  the  Sinkuig  Fund,  as  it  stood  on  1st  February,  t808« 

«^.         «.  d. 

Ori^nal  annnual  charge 1,000,000    0  o 

Additional  issue  by  act  of  1802 200,000    0  O 

Exchequer  annuities,  which  expired  in  1792 54,880  14  6 

.  Short  annuities  of  1777,  which  expired  1787 25,000    0  O 

Life  annuities  fallen  in,  or  unclaimed 49,786  18    1 

Dividend  on  £  124,428,2^3  stock,  at  3  per  cent 3j732,846    7  9j 

Ditto on....    2,6l'',400  8tock,  at4percent 104,696    O  o 

Ditto on....       142,000  stock,  at  5  per  cent 7,100    o  o 

One  per  cent  on  the  principal  part  of  the  capitals  ere-  >    c  ^o,  ,0^  ^«  ^r. 

ated  since  1st  February,  1793 S   5,491,330  12  10 

Approjpriation  for  reduction  of  the  loan  of  1807 646,752    5  ^ 

Total , .9,312,392  18     7      ' 
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Amount  oi  the  difierent  Descriptions  of  Stock  redeemed. 

Consolidated  S  per  cent  aimiiities 54,913,000 

Reduced  3  per  cent  annuities 62,611,702 

Oldand  new  South  Sea  wmmties 6,901,000 

Three  percent  annuities  1751 753,000 

Consolidated  4  per  cent,  annuities 3,617,400 

Consolidated  5  percent  annuities 142,000 

Total ..127,937,102 


Hie  total  sum  which  has  been  paid  for 
the  amount  of  stock  thus  bought  up  was 
79,465,8771.  Os.  lOd. 

The  above  statement  is  exclusive  of  the 
fond  for  the  reduction  of  that  part  of  the 
debt  of  Ireland  which  has  been  funded  in 
Great  Britain,  by  which  4,628,926/.  5  per 
cent  stock  had  been  redeemed ;  and  like- 
wise of  the  appropriation  for  the  reduction 
of  the  Imperial  debt,  by  which,  at  the  above 
period,  829,4261.  stock  had  been  redeemed. 

SINNET,  on  board  a  ship,  a  line  or 
ftring  made  of  rope  yam,  consisting  gene- 
rally of  two,  six,  or  nine  strings,  which  are 
divided  into  tluree  parts,  and  are  platted 
o?er  one  another,  and  then  beaten  smooth 
and  flat  with  a  wooden  mallet  Its  use  is 
to  save  the  ropes,  or  to  keep  them  from 
galling. 

SIMJATED  leaf.    See  Botany. 

SINUS,  denotes  a  cavity  of  certain 
bones,  and  other  parts,  the  entrance  whereof 
is  narrow,  and  the  bottom  wider  and  more 
spacious. 

Smut,  in  surgery,  a  tittle  cavity,  or  sac- 
coins,  fluently  formed  by  a  wound  or 
ilcer,  wherein  pus  is  collected. 

SIPHON,  or  Stphok,  in  hydraulics,  a 
bended  pipe,  one  end  of  which  being  put 
into  a  vessel  of  liquor,  and  the  other  hanging 
oat  of  the  said  vessel  over  another,  the 
hqoor  will  run  out  from  the  first  into  the  last, 
iftw  the  air  has  been  sacked  out  of  the 
external  or  lower  end  of  the  siphon,  and 
that  as  long  as  the  liquor  in  the  upper  vessel 
is  above  the  upper  orifice  of  the  siphon. 
See  Hydraulics. 

SIPHON  ANTHUS,  in  botany,  a  genus 
of  the  Tetrandria  Monogynta  class  and  or- 
der. Natural  order  of  Borragineae,  Jussieu. 
Essential  rliaracter:  coroUa  one-petalled, 
Aainel-formy  very  long,  inferior;  berries 
fi>Qr,  one-seeded.  There  are  two  species, 
m.  S.  indica,  and  S.  angustifolia,  natives  of 
South  America. 

SIPHONIA,  in  botany,  a  genus  pf  the 


Monoecia  Monadelphia  ch»s  and  order. 
Essential  diaracter :  cafyx  one-leafed  ;  co- 
rolla none :  male,  anthers  AvBy  growing  be- 
low the  top  of  the  column :  female,  style 
none  ;  stigmas  three ;  capsule  tricoccous ; 
seed  one,  sometimes  two  or  three.^  Tiiere 
is  but  one  species,  m.  S.  clastica,  elastic 
gum  tree. 

SIPUNCULUS,  in  natural  history,  tube- 
worm,  a  genus  of  the  Vermes  Intestiua  "class 
and  order.  Body  round,  elongated ;  month 
cylindrical  at  the  end,  and  narrower  than 
the  body ;  apertnre  at  the  4de.  There  are 
two  species,  m.  S.  nudus;  body  covered 
with  a  close  skin,  and  globular  at  the  lower 
end ;  it  inhabits  European  Sitas,  under  atones ; 
and  is  eiglit  inches  long :  and  S.  saccatus ; 
body  covered  with  a  loose  skin,  and  rounded 
at  tiie  lower  end ;  this  is  found  in  the  Ameri- 
can and  Indian  Seas ;  ho  shape  it  is  like  the 
former,  except  in  being  enclosed  in  a  loose 
bag,  and  in  not  having  tlie  lower  end  glo- 
bular. 

SIREN,  in  natural  history,  a  genus  of 
Amphibia  of  the  order  Reptiles,  or  of  the 
order  Meantes  an  order  instituted  by 
Linnaeus  on  account  of  this  genus  of  anhnals 
alone.  Generic  character:  body  naked, 
witli  two  feet,  and  without  a  tail ;  feet  with 
arras  and  nails. 

8.  lacertina,  or  the  eel-shaped  siren,  is 
most  nearly  allied  to  the  lunrd  tribe,  but 
differs  from  it  in  havmg  only  two  feet,  and 
tliose  armed  with  claws ;  the  body  i»shaped 
like  an  eel;  its  colour  is  a  dark  brovm, 
speckled  witii  white ;  it  is  often  more  than 
two  feet' long,  and  inhabits  the  stagnant  ' 
waters  of  South  Carolina,  sometimes,  how- , 
ever,  qnitthig  water  for  the  land.  Tliis 
curious  animal  was  discovered  by  the  inge- 
nious Dr.  Garden,  who  presented  several 
spechnens  of  it  to  linnsus,  and  excited  the 
attention  and  curiosity  of  that  great  man,  on 
tiiis  particular  subject,  to  so  high  a  degree 
that  he  asserted  few  things  would  more 
gratify  him  than  a  particnhur  knowledge  of 
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the  nature  and  habits  of  a  creature  so  ex- 
traordinary. The  siren,  if  thrown  witli 
great  force  upon  the  ground,  will  break  in 
neveral  places,  resembling,  in  this  instance, 
a  species  of  the  anguis.  See  Ampfaibiai 
Plate  II.  fig.  S.      " 

8.  anguipa,  or  the  an^ne  siren,  is  a  na- 
tive of  a  partictilar  lake  in  Camiola,  from 
which  the  water  regularly  drains  off  dnring 
the  summer;  during  which  time  the  bottom 
produces  com,  or  pasture.  In  autumn  the 
water  returns  with  considerable  rapidity, 
flowing  principally  irom  springs  in  the 
neighbouring  mountains.  In  tliis  lake  this 
iiren  is  found,  of  the  length  of  eleven  incbe«| 
and  of  a  pale  rose  colour.  |t  has  both  fore 
and  hind  legs^  Its  movements  are  extremely 
slow  and  weak  when  it*is  placed  in  a  yes- 
eel,  whether  with  or  without  water ;  but  in 
its  native  situation  it  is  far  more  active.  It 
is,  by  some,  supposed  to  be  the  larva  of  a 
lizard,  and  by  others  imagined  to  be  a  com- 
plete animal.  Its  habits  a|«  predatory, 
and  it  sub^bts  pp  tlje  smaller  inhabitants  qf 
the  water. 

$•  piscifprmis,  or  the  fish-formed  siren,  is 
nonclnded  to  be  a  native  of  Mexico.  In 
its  general  appearapce  it  grtotly  resembles 
the  larva  of  die  parado;iLical  frog;  it  pos- 
sesses, hOiwever,  gills  with  outward  open- 
ings, and  thus  resembles  a  fish.  The  feet 
are  unfurnished  wjth  the  slightest  degree  of 
web.  Shaw  appears  strongly  it^cliued  to  the 
.  idea  of  its  l^eing  the  t2|dpole,  or  larva^  pf 
some  large  lizard. 

SIREX,  in  natural  history,  tmUd-masp, 
Mouth  with  i|  thick,  homy,  trancate,  short| 
denticulate  mandible;  four  feelers,  the  hind 
ones  longer  and  thicker  upwards ;  antenn^ 
filitbrm,  of  more  than  twenty-four  equal  ar- 
ticulations;' sting  exserted,  serrate,  stiff; 
^  abdomen  sessile,  terminating  in  a  point ; 
wings  lanceolate,  incumbent,  the  lower  ones 
porter.  There  are  iwentyni^  species.  The 
larvae  of  this  genus  are  six-footed,  soft,  ind 
cylindrical ;  the  head  rounded ;  they  perfo- 
rate wood,  and  frequently  eat  their  way  into  ^ 
the  bowels  of  other  insects,  and  their  larvae  ' 
Hying  upon  aqd  consuming  their  vitals ;  the 
pupa  folliciUate ;  the  perfect  insect  lives  on 
the  nect^  of  flowers.  The  largest  species 
is  9*  gig^t  ^bich  surpasses  the  hornet  in 
size,  and  is  principally  observed  in  the 
neigiibourfaood  of  pines :  it  is  bhick,  i^th 
the  eyes,  the  base,  and  lov^er  half  of  the  ab-. 
domen,  bright  o|ange  yellow.  The  larva 
/  inhabits  decayed  pmes  and^rs.  It  changes 
to  a  chrysalis  in  July,  first  enveh>ping  itself 
ip  a  slight  silken  web,  of  a  whitish  colour : 


SIS 

the  chrysalis  is  of  a  lengthened  diape,  with 
antennae,  legs,,  and  tube,  very  distinctly 
characterised.  If  the  change  to  chrysalis 
takes  place  in  summer,  the  fly  proceeds 
from  it  in  about  three  vreeks  ;  but  if  at  the 
close  of  autumn,  the  animal  continues  in 
the  chrysalis  state  Ihe  whole  winter.  The 
male  is  much  smaller  than  the  female :  the 
eggs  are  deposited  by  the  female  in  the 
decayed  part9  of  trees.  See  Plate  IV.  Eoto* 
mology,  fig.  5. 

SIRIUS,  the  dog^gtar;  a  very  bright  star 
pf  the  first  magnitude,  iq  the  mouth  of  the 
constellation  Caub  Major,  or  the  Great 
l)og.  This  is  the  brightest  of  all  the  stari 
in  our  firmamentj^  and  therefore  probablv, 
says  Dr.  Af  askelyne,  the  astronomer  royal, 
the  nearest  to  us  of  them  all.  Some,  how- 
ever, suppo^  Arcturus  to  be  the  nearest. 
This  is  one  of  the  earliest  named  ^tare  ia 
the  whole  heavens.  Hesiod  aud  Uomcr 
nientipn  only  four  or  five  constellations,  or 
stars,  and  this  is  one  of  them.  Sirius  and 
Orion,  the  Hyades,  Pleiadea,  and  Arctoms, 
^re  almost  the  whole  of  the  old  poetical 
a^tronoipy.  The  three  last  the  Greeks 
formed  of  their  ovm  ol>servatiop,  as  appears 
by  the  names ;  t&e  two  othess  were  Egyp* 
tian.  Sirius  was  sp  called  from  the  ISil^ 
oqe  of  the  names  of  that  river  being  Siris; 
and  the  Egyptians,  seeing  tiiat  river  begia 
to  swell  at  the  time  of  a  particuhr  rising  d 
this  star,  paid  divii^  honours  to  the  stac^ 
and'  called  it  by  a  name  derived  from  that 
pf  the  pver,  expressing  the  ^tar  of  the 
Nile.  ' 

SIBOCCO,  a  periodical  wipd  which  ge- 
fieralty  blows  in  Italy  and  palmatia,  every 
year,  about  Easter.  It  blows  from  the 
south-east  by  south  ;  it  is  attended  with 
heat,  but  not  rain ;  its  ordmary  period  if 
twenty  days,  and  it  usually  ceases  at  snn-set 
When  the  sirocco  does  not  blow  in  this 
manner,  the  summer  is  almost  free  from 
M^esterly  winds,  whirlwinds,  and  storms. 
This  vrind  is  prejudicial  to  phmts,  drying 
and  burning  up  their  buds ;  though  it  hnrtf 
not  men  any  otlierwise  than  by  causing  an 
extraordinary  weakness  and  lassitude ;  in* 
conveniepces  that  are  fully  compensated  by 
a  plentiful  fishing,  and  a  good  crop  of  com 
on  the  mountains.  In  the  summer  fime, 
^hen  the  westeriy  wind  ceases  for  a  day,  it 
is  a  sign  that  the  sirocco  will  blow  the  <My 
following,  which  usually  beguos  vrith  a  sort 
of  whirlwind. 

SISON,  in  botany,  hoHMoori,  a  genus  of 
the  Pentandria  Digynia  class  and  order. 
Natural  order  ef  VmbeOatae,  or  Upibcfii'. 
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fcne.  EMential  character:  involncres  mostly 
fiNir-icflved;  iroit  ovate,  striated,  lliere 
•re  seven  species. 

SISYMBRIUM,  in  botany,  water-cnts, 
erumterr^ckeiy  a  genus  of  the  Tetradynamia 
SiliqiHMa  class  and  order.  Natnral  order  of 
Sniqaosae,  Cmciformes,  or  Crdciferae.  Es- 
sential diaracter:  siKqne  opening,  with 
straightish  calves ;  caly^c  and  corolla  spread- 
isig.    Tliere  are  fifty-three  species. 

SISYRINCHIUM,  m  botany,  a  genus  of 
the  Monodelphia  Triandria  class  and  order. 
Nataral  order  of  Ensats.  Irides,  Jiissien. 
Essential  character:  spathe  two-leaved; 
ctlyx  none  ;  petals  sijc,  almost  equal ;  style 
one;  capsule  three-celled,  inferior.  Tliere 
are  ten  species.  ' 

SITE,  or  SciTB,  denotes  the  situation  of 
an  boose,  messuage,  &c.  and  sometimes  the 
froond-plot,  or  spot  of  earth  it  stands  on. 
In  logic,  situs  is  one  of  the  predicaments 
declaring  a  subject  to  be  so  and  so  placed : 
md  in  geometry  and^algebra,  it  denotes  the 
sitoation  of  Knes,  surfaces,  See. 

SITTA,  ttie  nut-hotehy  in  natnral  history, 
a  genus  of  birds  of  the  order  Picte.  Generic 
character:  biU  straight;  upper  mandible  a 
little  longer**  nostril  small,  and  covered  with 
bristles ;  tongue  short,  jagged,  and  homy 
at  the  tip ;  four  toes,  the  back  one  as  large 
m  the  middle  fore  one.  Latham  notices 
seven  species,  and  Omelin  twelve.  The 
following  b  the  principal:  S.  Europea,  or 
the  Soropean nuthatch.  This  bird  weighs 
about  an  ounce.  Its  manners  much  resem- 
ble those  of  the  wood-pecker,  in  whose  de- 
serted nests  it  often  buifds.  When  the  fe- 
Biale  is  in  a  state  of  incubation,  if  she  be  at 
all  annoyed  by  the  touch  of  a  stick,  she  will 
utter  a  violent  kind  of  serpent-like  hiss. 
She  is  supplied  with  food,  m  ample  abun- 
daace  during  her  sitting,  by  the  most  active 
avidoity  of  her  companion,  %'he  food  of 
these  birds  consists  of  caterpilhirs,  and  all 
sorts  of  beetles  and  insects,  as  well  as  nuts, 
die  last  of  which  they  are  said  to  hoard ; 
and  they  crack  them  by  the  stroke  of  their 
biH  with  extreme  dexterity.  They  run  up 
and  down  trees  in  restless  pursuit,  like  the 
wood-pecker.  They  are  not  migratory  from 
Enghnd,  but,  like  many  other  birds,  change 
their  haunts,  from  the  open  country,  as  win« 
ter  approaches,  to  reside  during  the  cold  sea- 
son in  gardens,  orchards,  and  other  warm 
iadosures.  In  a  stateof  confinement  they 
rarely  perch  like  otiier  birds ;  and  almost 
dways  sleep  standing  on  the  flooring  of  their 

SIUM,  in  botany,  wateri>mvifip,  a  gemu 
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of  the  Pentandria  Digynia  class  and  order* 
Natural  order  of  Urabellatae,  or  UmbeUi« 
ferae.  Essential  character ;  involucre  many« 
leaved  ;  petals  cordate ;  fruit  sub-ovate, 
striated.  There  are  nineteen  species. 
^  SIZE,  is  a  sort  of  glue,  used  by  painters, 
&c.  The  shreds  and  parings  of  leather, 
parchment,  or  vellum,  being  boiled  in  water 
and  strained,  make  size.  This  substance  b  ^ 
used  in  many  trades.  Mr.  Boyle  mentions, 
among  other  uses,  that  fine  red  stands  and 
hanging  shelves  are  coloured  with  ground 
Vermillion  tempered  with  size,  and  when 
dry  are  laid  over  vrith  common  varnish. 
There  b  also  a  size  made  of  Jsinglass,  in 
the  same  manner,  and  for  the  Jike  pur- 
poses ;  but  this  size  will  not  keep  above 
three  or  four  days,  so  that  no  more  should 
be  made  of  it  at  once  than  present  occasion 
requires. 

The  manner  of  using  size  is  to  melt  some 
of  it  over  a  gentle  fire,  and  scraping  as  much 
whiting  into  it  as  may  only  colour  it,  let 
them  be  well  incorporated  together ;  afler 
which  you  may  whiten  frames,  &c.  witJi  it. 
After  it  dries,  melt  the  size  again,  and  put 
more  whiting,  and  whiten  tlie  frames,  &c. 
seven  or  eight  times,  letting  it  dry  between 
each  time :  but  before  it  is  quite  dry,  be* 
tween  each  washing,  you  must  smooth  and 
wet  it  over  vrith  a  clean  brush  pencil  in'fair 
water. 

SKAITE,  in  idithyology,  the  variegated 
raia,  with  the  middle  of  the  liack  smooth^ 
and  one  row  of  spmes  on  the  tail.  See 
Raia. 

SKATING,  an  exercise  on  ice,  botli 
graceful  and  healthy.  Although  the  an^ 
cients  were  remarkable  for  their  dexterity 
in  most  of  the  athletic  sports,  yet  skating 
seems  to  hav«  been  unknown  to  them.  It 
may  therefore  be  considered  as  a  modern 
invention,  and  probably  it  derived  its  origin 
in  Holland,  where  it  was  practbed,  not 
only  as  a  gracefiil  and  elegant  amusement, 
but  as  an  expeditions  mode  of  travelling 
when  the  lakes  and  panals  were  frozen  up 
during  vrinter.  In  Holland  long  joiuneyg. 
are  made  upon  skates  with  ease  and  axpen 
dition;  but  in  general  less  attention  b  there 
paid  to  graced  and  elegant  movements, 
^than  to  tbc  expedition  and  celerity  of  what 
b.  called  journey  skating.  It  b  only  in 
those  countries  where  it  b  considerednM  an 
amusement,  that  its  graceful  attitudes  and 
movenitents  can  be  studied ;  and  there  b  not 
exercbe  whatever  better  calculated  to  set 
off  the  humah  figure  to  advantage.  The 
acquurement  of  Qiost  esLcrcbe^  ufiy  be  f^h 
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teined  to  an  adyanced  period  of  life  ;  bnt 
to  become  an  expert  skater,  it  is  necessary 
to  begin  the  practice  of  the  art  at  a  veiy 
early  age.    It  is  difficult  to  reduce  the  art 
of  skating  to  a  system.    It  is  principally  by 
the  irnitation  of  a  good  skater  that  a  young 
practitioner  can'  form  his  own  practice. 
Those  who  wish  to  be  proficients,  should 
begin  at  an  early  period  of  life,  and  should 
first  endeavour  to  throw  off  the  fear  which 
always  attends  the  commencement  of  an 
apparently  hazardous  amusement.     They 
will  soon  acqtiire  a  fiicility  of  moving  on  the 
inside;   when  they  have  done  this,  they 
most  endeavour  to  acquire  the  movement 
on  tlie  outside  of  the  skates,  which  is  no- 
tiling  more  than  throwing  tliemselves  upon 
tlie  outer  edge  of  the  skate,  and  making 
the  balance  of  their  body  tend  toward^  that 
side,  which  will  necessarily  enable  Aem  to' 
form  a  semicircle.    In  this  much  assistance 
may  be  derived  from  placing  a  bag  of  lead 
shot  in  the  pocket  next  to  the  foot  em* 
j>loyed  in  makmg  the  outside  stroke,  which 
will  produce  ai|  artificial  poise  of  the  body, 
which  afterwards  vrill  become  natural  by 
practice.    At  the  commencement  of  the 
outside  stroke,  the  knee  of  the  employed 
Kmb  should  be  a  little  bended,  and  gradu- 
ally, brought  to  a  rectilinear  position  when 
the  stroke  b  completed.    When  the  prac- 
titioner becomes  expert  in   forming  the 
semicircle  with  botli  feet,  he  is  then  to  join 
them  tdgether,  and  proceed  progressively 
and  alternately  with  both  feet,  which  will 
carry  him  forward  with  a  gracefiil  move- 
ment,   ^re  should  be  taken  to  use  veiy 
little  muscular  exertion,  for  the  impelling 
motion  should  proceed  from  the  mechanical 
impulse  of  the  body  thrown  into  snch  a  po- 
sition as  to  regulate  the  stroke.    At  taking 
.the  outside  stroke,  the  body  ought  to  be 
thrown  forward   easily,   the  unemployed 
limb  kept  in  a  direbt  Ime  with  the  body, 
and  the  face  and  eyes  directly  looking  for- 
ward:  the  unemployed  foot  ought  to  be 
atretched  towards  the  ice,  with  the  toes  in 
|i  direct  line  with  the  leg.    In  the  time  of 
inaking  the  curve,  the  body  most  be  gradu- 
ally, and  almost  imperceptibly  raised,  and 
the  unemployed  limb  brought  in  the  same 
manner  fbrward;  so  that,  at  finishing  the 
curve,  the  body  will  bend  a  small  degree  . 
backward,  and  the  unemployed  foot  will 
be  about  two  inches  before  the  other,  ready 
to  embrace  the  ice,  and  form  a  correspon* 
dent  curve.    The  tnuscniar  movement  of 
tiie  whole  body  must  coifespond  with  the 
inoTenient  of  the  skate,  and  shoufd  be  re- 
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gnlated  so  as  to  be  dmost  imperceptible  to 
the  spectators^  Particular  attention  should 
be  paid  in  carrying  round  the  head  and 
eyes  with  a  regular  and  imperceptible  mo* 
tion ;  for  nothing  so  ranch  diminishes  the 
grace  and  elegance  of  skating  as  sudden 
jerks  and  exertions,  which  are  too  freqneody 
used  by  the  generality  of  skaters.  The 
manairement  of  the  arms  likewise  deserves 
attention.  There  is  no  mode  of  disposin^f 
of  them  more  gracefolly  in  skating  ont< 
side,  than  folding  the  hands  mto  each  other, 
or  using  a  muff. 

SKELETON,  in  anatomy,  an  aisenio 
blage  or  arrangeihent  of  all  the  bones  of  a 
dead  animaJ,  dried,  cleansed,  and  disposed 
in  their  natural  situation,  and  kept  m  that 
order  by  means  of  wires,  &c. 

Skeleton,  natural,  Tliis  is  so  termed 
in  opposition  to  an  artificial  skeleton,  when 
the  bones  are  retained  in  their  proper  places 
by  their  naturs^  ligaments,  which  are  dried 
upon  the  articulations;  Natural  skeletons 
of  frogs,  mice,  birds,  and  other  small  ani- 
mals, ^e  easily  made  by  putting  them  into 
a  box,  perforated  with  holes,  and  boiying 
them  in  or  near  a  hirge  ant  hill.  The  larger 
the  species  of  ant,  the  inore  quickly  will 
the  work  be  performed.  These  animals  will 
completely  remove  the  mnscnhu'  parts,  and 
leave  the  skeleton  in  the  posture  hi  which 
it  was  originally  placed. 

SKIFF,  or  Sqciff,  the  least  of  two 
ship-boats,  serving  chiefly  to  go  ashore  m, 
when  the  ship  is  in  harbour. 

8KIMML\,  Ui  botany,  a  genus  <Jt  the 
Tetrandria   Monogynia   dasQ  and   order. 
Essential  character :  calyx  four-parted ;  pe- 
tals four,  concave ;  berry  four-seeded.  There 
u  bnt  one  species,  otz.  S.  japoptca,  a  natite 
of  Japan,  near  Nagasaki. 
SKIN.    See  Cutis. 
SKINNBR,  one  who  work^  in  skins. 
SKIRMISH,  in  war,  a  disorderly  kind 
of  combat  or  encounter,   in  presence  of 
two  armies,  between  small  parties  or  pe^ 
sons,  who  advance  from  the  body  for  that 
purpose,  and  introduce  to  a  general  sad 
regular  fight    Sec  Tactics. 

SKULL,  in  anatomy,  that  part  of  the 
head  which  forms  its  great  bony  cavity; 
and  in  a  living  subject  contains  tiie  brain. 
See  Akatomy. 

SKY,  the  bine  expanse  of  air  and  at- 
mosphere. The  aapre  colour  of  the  sky 
Sir  Isaac  Newton  attributes  to  vapours  be- 
ginning to  condense  there,  and  which  have 
gftt  consistence  enough  to  reflect  the  most 
reflexible  rays. 
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SLAG,  is  m  term  used  by  the  penoofl 
employed  in  working  minerals,  to  express 
any  hard  vitrescent  generally  coloured 
opaque  mass,  produced  by  the  fusion  of 
soy  ttooy  or  metallic  mixture.  It  gene- 
rally consists  of  the  matrix  of  tlie  ore,  and 
any  saline  or  earthy  flux  that  may  have 
been  used.  The  slag  of  iroE  founderies  is 
(or  the  most  part  composed  of  the  earthy 
part  of  the  ore,  of  tlie  lime  lised  as  a  flux, 
and  the  whole  coloured  with  a  part  of  the 
oxide  of  irotUr  Slag  differs  from  scoria,  in 
being  more  dense,  and  more  completely 
vitr^d ;  whereas  the  scoria,  or  dross  is 
liffater  and  porous.  When  the  slag  is  very 
opaque  and  heavy,  it  contains  a  considerable 
quantity  of  metal,  and  in  that  case  it  may 
be  worth  while  to  work  it  over  again. 
Stag  in  many  parts  of  the  country  is  used 
for  mending  roads,  for  which  it  makes  a 
capital  material  when  a  little  worn  down, 
being  bard,  and  almost  impenetrable  by 
water. 

SIATE,  a  weU  known  neat,  convenient, 
and  durable  material,  for  the  covering  of 
the  Toofk  of  buildings.  There  are  great 
varieties  of  this  substance,  and  it  likewise 
differs  very  greatly  in  its  qualities  and  Co* 
bora.  In  some  places  it  is  found  in  thick 
lamina  or  flakes,  while  in  others  it  is  thin 
and  light.  Tlie  colours  are  white,  brown, 
and  blue.  It  is  so  durable  in  some  cases,  as 
to  have  been  known  to  continue  sound  and 
good  for  centuries.  However,  unled  it  should 
be  brought  from  a  quarry  of  well  reputed 
goodness,  it  is  necessary  to  try  its  proper- 
ties, which  may  be  done  by  striking  the 
slate  sliarply  against  a  Urge  stone,  and  if  it 
prodnca  a  complete  sound,  it  is  a  mark  of 
goodness ;  but  if  in  hewing,  it  does  not 
dntter  before  the  edge  of  the  sect,  or 
mstmment  commonly  used  for  that  pur- 
pone,  the  criterion  is  decisive.  The  good- 
ness of  the  slate  may  be  further  estimated 
by  its  colonr :  the  deep  black  blue  is  apt 
toiaabibe  moisture,  but  the  lighter  blue  is 
always  the  least  penetrable :  tiie  touch  also 
may  be  in  some  degree  a  guide,  for  a  good 
firm  stone  feels  somewhat  hard  and  rough, 
wfaerete  an  open  slate  feels  very  smooth^ 
aad  as  it  were  greasy.  And  another  me- 
thod of  trying  the  goodness  of  slate,  is  to 
place  the  slate  stone  lengthwise,  and  per- 
pendicular in  a  tub  of  water,  about  half  a 
foot  <ieep,  em  being  taken  that  the  upper 
or  unimmersed  part  of  the  slate  be  not 
aeddeatally  wetted  by  the  hand,  or  other- 
wise :  let  it  reoMin  in  tbis  state  twenty- 
four  bpnrs ',  if  good  a|id  fim  stone,  it  vriU 
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not  draw  water  more  than  half  an  inch 
above  the  surface  of  the  water,  and  that 
perhaps  at  the  edges  only,  those  parts  hav- 
ing been  a  little  loosened  in  the  hewing; 
but  a  spongy  defective  stone  will  draw  wa- 
ter to  the  very  top.    There  is  still  another 
mode,  held  to  be  infiiUible.    First  weigh 
two  or  three  of  the  most  suspected  slat^, 
noting  the  weight ;  then  immerge  tliem  in 
a  vessel  of  water  twelve  hours,  take  them 
out,  and  wipe  them  as  dean  as  possible 
with  a  linen  cloth,  and  if  they  weigh  more 
than  at  first,  it  denotes  that  quality  of  slate 
which  imbibes  water ;  a  drachm  is  allow- 
able in  a  dozen  pounds,  and  no  more.    In 
the  hiying  of  this  material,  a  bushel  and  a 
half  of  lime,  and  three  bushels  of  fresh  water 
sand,  will  be  sufficient  fbr  a  square  of  work, 
but  if  it  be  pin  plastered,  it  will  take  above 
as  much  more:  but  good  slate  well  laid 
and  plastered  to  the  pin  will  lie  an  hundred 
years,  and  on  good  timber  a  much  longer  > 
time.    It  has  been  common  to  lay  the  slates 
dry,  or  on  moss  only.    When  they  are  to 
be  plastered  to  the  pin,  then  about  the  first 
quantity  of  lime  and  sand  will  be  sufficient 
for  the  purpose.    See  Thonschibfbr. 

SLAVES  and  SLAVERY.  Pure  and 
proper  slaves  do  not,  nay  cannot,  subsist 
in  England ;  such,  that  is,  whereby  an  ab- 
solute and  unlimited  power  is  given  to  the 
master,  over  the  life  and  fortune  of  the 
slave.  And  indeed,  it  is  repugnant  to 
reason,  tliat  such  a  state  should  subsist  any 
where ;  and  the  law  of  England  abhors,  and 
will  not  endure,  the  existence  of  shivery 
within  this  nation,  so  that  when  an  attempt 
was  made  to  introduce  it,  by  statute  1 
Edward  VI.  cap.  S,  which  ordained,  that 
all  idle  vagabonds  should  be  made  slaves,  . 
and  fed  upon  bread  and  water,  on  small 
drink,  and  refuse  meat,  should  wear  a  ring 
of  iron  round  their  necks,  arms,  or  legs ; 
and  should  be  compelled  by  beating,  chin- 
ing, or  otherwise,  to  perform  tlie  work 
assigned  them,  were  it  never  so  vile ;  the 
spirit  of  the  nation  could  not  brpok  this 
condition,  even  in  the  most  abandoned 
rogues ;  and  therefore  this  statute  was  re- 
pealed in  two  years  afterwards,  by  statute 
3  and  4  Edward  VI.  cap.  16.  And  now 
it  is  kiid  dovm,  that  a  slave,  or  negro,  the 
instant  he  lands  in  England,  becomes  a  free 
man,  ihat  is,  the  law  will  protect  him  in  the 
ei\joyment  of  his  person  and  his  property. 
Yet,  with  regard  to  any  right  which  the 
master  may  have  lawfully  acquired  to  the 
perpetual  service  of  John,  or  Thomas,  this, 
says  BkickstODfi  will  remain  exactly  in  the 
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Mune  state  as  before:  [what  that  right  is 
0ot,  we  shall  presently  see]:  hence  too  it 
follows,  that  the  infknioiis  and  unchristiaD 
practice  of  withholdmg  baptisn)  from  negro 
servants,  lest  they  should  thereby  gain  their 
liberty,  is  totally  without  foundation,  as 
well  as  without  excuse.  The  law  of  Eng- 
land acts  upon  general  and  CKtensive  prin- 
ciples :  it  gives  liberty,  rightly  understood, 
that  is,  protection,  to  a  Jew,  a  Turk,  or  a 
Heathen,  as  well  as  to  those  who  profess 
the  true  religion  of  Christ  -,  and  it  wiU  not 
dissolve  a  civil  obligation  between  master 
and  servant,  on  account  of  the  alteration 
fit  faith  in  either  of  the  parties ;  but  the 
slave  is  entitled  to  the  same  protection  in 
Enghnd  before,  as  after  baptism  ;  and, 
whatever,  service  the  Heathen  negro  owed 
^  of  right  to  his  American  master,  by  general 
not  by  local  law,  the  same  (whatever  it  be) 
iii  he  bound  to  render  when  brought  to 
JSngland  and  made  a  Christian. 

In  the  celebrated  case  of  James  Somer- 
s6tt,  it  was  decided,  that  a  Heathen  negro, 
when  brought  to  England,  owes  no  service 
to  an  American,  or  any  other  master. 
James  Somersett  had  been  made  a  slave 
in  Africa,  and  was  sold  there  i  from  thence 
he- was  carried  to  Virgmia,  where  he  was 
bonght,^and  brought  by  his  master  to  Eng- 
land.   - 

Here  he  ian  away  from  bis  master,  who 
seized  hun  and  carried  him  on  board  a  ship, 
where  he  was  confined,  in  order  to  be  sent 
to  Jamaica  to  be  sold  as  a  sUve.  Whilst  he 
was  thus  confined,  a  habeas  corpus  was 
granted,  ordering  the  captain  of  the  ship 
"**  to  bring  up  the  body  of  James  Somersett, 
witli  the  cause  of  his  detainer  :*f  the  above 
mentioned  circumstances  being  stated  on 
tlje  return  to  the  writ,  after  much  discus- 
sion in  the  Court  of  King's  Bench,  the 
court  were  unanimously  of  opinion,  that 
the  return  was  insnfilcient,  and  that  Somer- 
sett ought  to  be  discharged. 

In  consequence  of  this  decision,  if  a  ship 
laden  with  slaves  was  obliged  to  put  into 
an  English  harbour,  all  the  slaves  on  board 
might  (and  Mr.  Christian  says  ought  to) 
be  set  at  liberty.  Though  there  are  acts  of 
pariiament  which  recognise  and  regulate 
the  slavery  of  negroes,  yet  it  exists  not 
in  r the  contemphition  of  the  common  law : 
and  the  reason  they  are  not  declared  free 
before  they  reach  an  English  harbour,  is 
fsnly  because  then*  complaints  cannot  sooner 
be  heard  and  redressed  by  the  process  of 
^n  English  court  of  justice. 
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on  tlie  complexion;  and  what  was  said 
even  in  the  time  of  Queen  EUzabetli  is  now 
substantially  true,  that  the  air  of  Eoghmd 
is  too  pure  for  a  slave  to  breathe  m. 

By  statute  30  George  III.  c.  33,  (con- 
tinued and  amended  by  statute  31  George 
III.  c.  54,  32  George  III.  c  i^t,  and  sub- 
sequent acts  ;  and  expkunmg  and  amending 
^  former  sUtute  of  J9  George  IIL  c  66); 
several  humane  provisions  were  made  to 
restrain  the  cruelties  practised  in  the  Afii- 
can  slave  trade,  bounties  wer^  given  to  tl)e 
masters  and  surgeons  of  ship^  delivering  tl^e 
slaves  well  at  their  destined  port,  j&c.  This, 
perhaps,  was  a  happy  prelude  to  the  aboli^ 
tion  of  that  detestable  commerce  which  list 
been  so  gloriously  accomplished.  See  also 
statute  36  George  III.  c,  90:  and  the 
Journals  of  the  House  of  Commons. 

An  African  company  vras  also  established 
by  statute  31  George  III.  c.  55,  for  cany- 
iBg  on  a  trade  between  Great  Britain  am) 
the  coasts  and  countries  of  Africa ;  and  a 
colony  was  for  that  purpose  established  on 
the  peninsola^f  Sierra  Leone.     This  com- 
pany was  intended  to  supersede,  iu  time, 
the  necessity  of  the  African  slave  trade,  by 
raising  sugars  there  by  native  Africans;  it 
being  one  of  tlie  conditions  of  the  act,  that 
the  company  shall  not  deal  in  nor  employ 
slaves.     Tlie  cpmpaoy  is  to  last  for  thirty- 
one  years  Trom  July  is^  1791.    At  lengtfi, 
as  a  last  act  of  the  aominbtration  to  which 
Mr.  Fox  had  belonged,  the  abolition  of  the 
sUve  trade  as  respects    the   subjects  of 
Gr^t  Britain,  and  her  colonies  was  effect* 
ed  by  act  of  parluunent  in  the  year  1807. 
Afay  this  brilliant  example  of  justice  be 
followed  by  other  nations. 

SLEDGE,  a  kind  of  carriage  withoot 
wheels,  for  the  conveyance  of  very  weighty 
things,  as  huge  stones,  &c. 

This  is  also  the  name  of  a  lai^e  smith*! 
hammer,  to  be  used  with  both  hands.  Of 
this  there  are  two  sorts ;  the  ophand-sledge, 
^which  is  nse4  by  nnder-workraen,  when  tha 
work  is  not  of  the  larger  sort;  it  is  osed 
y^ith  the  hands  before,  and  thty  seMom 
raise  it  higher  than  their  head;  but  the 
other,  which  is  called  the  about  sledge,  and 
wliich  is  used  for  battering  or  drawing  out 
the  largest  work,  is  held  by  the  handle  with 
both  hands,  aod  swung  round  over  their 
heads,  at  their  arm's  end,  to  strike  as  hatd 
a  l^U>w  as  they  can. 

SLEEPERS,  in  a  ship,  timbers  lymg  be- 
fore and  aft,  in  the  bottom  of  the  sifip,  as 
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■h  bohed  to  the  rwof^-he^,  and  tiie  apper 
■Mft  to  the  fnttocks  and  rungs. 

SLINGy  ail  instrainent  serving  for  cast* 
iog  stones  with  great  violence.  The  in- 
bibitanti  of  the  Balearic  islands  were  famous 
ia  antiquity,  for  the  dexterous  management 
of  the  slmg;  it  is  said  they  bore  three 
kinds  of  slings,  some  longer,  others  shorter, 
which  they  used  according  as  their  enemies 
were  either  nearer  or  more  remote,  tt  is 
added,  that  tho  first  served  them  for  a  head 
band,  the  second  for  a  girdle,  and  that  a  third 
they  constantly  carried  with  them  in  the  hand. 
Slimgs  efayard,  ropes  fixed  round  its 
middle,  and  serving  to  suspend  it  for  the 
greater  ease  of  working,  or  for  security  in 
an  ^igag^nent;  in  the  latter  case  tliey 
usually  add  iron  chains  to  the  slings  of  the 
lower  yards.  Boat-slings,  are  strong  ropes 
fbmisbed  with  hooks  and  iron  thimbles,  by 
which  to  hook  the  tackle,  in  order  to  hoist 
the  boats  in  or  ont  of  the  ship ;  the  hooks  of 
the  slings  are  applied  to  ring  bolts  fixed  in 
the  keel,  and  extremities  of  the  boat. 

SLINGING  is  used  variously  at  sea,  btit 
chiefly  for  the  hoisting  up  casWi*,  or  other 
heavy  things,  witU  slings,  i.  e,  contrivances 
of  ropes  spliced  into  themselves,  at  dtlier 
end,  with  one  eye  big  enough  to  rcceiva 
the  cask,  or  other  thuJg,  to  be  slnng^ 

SIX>ANEA,  in  botany,  sO  named  in  me- 
BOfy  of  Sir  Hans  Sloane,  Bart,  a  genus  of 
the  Polyandria  Monogynia  class  and  order. 
Natoral  order  of  Amentaceae.  Tiliacese, 
Jassien*  Bssential  character:  calyx,  one- 
kafed,  from  ^ve  to  nme- cleft  ^corolla  none ; 
aothers  growing  to  the  filaments,  below  the 
top;  capsule  echinate,  from  three  to  six 
celled,  from  three  to  six  valved ;  seeds  two 
hi  a  berried  ariL  There  are  three  speeies. 
SLOATH  or  Sloth.  See  Bradtpus. 
SLOOP,  m  naval  adairs,  a  small  vessel, 
fftmislied  with  one  mast,  the  main  sail  of 
which  is  attached  to  a  gatf  above,  to  the 
mast  on  its  foremost  edge,  and  to  a  boom 
below,  it  differs  from  a  cutter  by  havmg  a 
fixed  steering  bowsprit,  and  a  jib-stay: 
the  sails  also  are  less  in  proportion  to  the 
see  of  die  vessel.  Sloops  of  war  are  vessels 
commaoded  by  officers  m  a  middle  rank 
between  a  tientenant and  a  post  captain: 
these  are  styled  masters  and  commanders. 
They  carry  from  tea  to  eighteen  guns,  and 
ara  variously  rigged  as  ships,  brigs,  schoon- 
ers, and  sometimes  cotters.     * 

SLUICE,  hi  hydraulics,  a  frame  of  thn- 
ber,  stone,  earth,  &c.  serving  to  retain  and 
the  water  of  the  sea,  a  river,  &c. 
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and  on  occasion  to  let  it  pass:  such  is  tfitf 
sluice  of  a  mill,  which  stops  and  collects 
the  water  of  a  rivulet,  ^c.  in  order  to  dis- 
charge it  at  length,  in  greater  plenty;  upon 
the  mill-wheel :  sucli  also  are  those^nsed  in 
drams,  to  discharge  water  off  hmds;  and 
such  are  the  sluicerof  Flanders,  fi^c.  which 
serve  to  prevent  the  waters  of  the  se;i  over- 
fiowhsg  the  lower  lands,  except  when  there 
is  occasion  to  drown  them.  Sometimes 
there  is  a  canal,  between  two  gates  or 
sluices,  in  artificial  navigation,  to  save  the 
water,  ^nd  render  the  passage  of  boats 
'equally  easy  and  safe,  upwards  and  down* 
wards;  as  in  the  slftices  of  Briare,  in. 
France^  which  are  a  kind  of  massive  vralls, 
built  parallel  to  each  o titer  at  the  distance 
of  twenty  or  twenty-four  feet,  dosed  with 
strong  gates  at  each  end,  between  which  is 
a  kmd  of  canal  or  chamber,  considerably 
longer  than  broad,  vrherein  a  vessel  b^ing 
inclosed,  the  water  is  let  out  at  the  first 
gate,  by  which  the  vessel  is  raised  fifteen 
or  sixteen  feet,  and  passed  out  of  this  canal 
into  another  much  higher.  By  such  means 
a  boat  is  conveyed  out  of  the  Loire  into 
tlie  Seine,  thongh  the  ground  between 
them  rise  above  one  hundred  and  fifty  feet 
higher  than  either  of  those  rivers^ 

The  construction  of  sluices  ought  to  be 
conducted  by  an  able  engineer,  who  is  well 
acquainted  witli  the  action  t)f  fluids  in  gene* 
ral;  and  partieuhiriy  with  the  situation  of 
the  phice,  the  nature  of  the  soil,  &^«  where 
the  sluice  b  to  be  erected;  if  on  the  sea* 
shore,  he  ought  to  be  perfectly  well  ac- 
quainted with  the  effects  of  the  sea  on  that 
coast,  and  the  seasons  when  it  is  calm  or 
stormy,  that  he  may  be  able  to  prevent  the 
fiital  accidenU  thence  arismg:  and,  if  in  a 
river,  it  is  necessary  to  know  whether  it 
usnally  overflows  its  banks,  and  at  what  * 
seasons  of  the  year  its  vraters  are  highest 
and  lowest.  The  nuichines  fbr  driving  the 
piles  sliould  be  placed  about  forty  yards 
from  the  side  of  the  sluice,  above  and  be- 
low it.  As  to  the  depth  of  shiices,  it  must 
b^  regulated  by  the  uses  tor  which  they  ara 
designed;  thus  if  a  sluice  is  to  be  erected 
at  the  entrance  of  a  bason  for  sliipping,  its 
depth  must  correspond  with  the  draught  of 
water  of  the  largest  ship  that  may,  at  any 
time,  liave  occasion  to  enter  thereby.  The 
role  usually  observed,  is  to  make  the  sur« 
fiu;e  of  the  botton^  of  the  canal  on  a  level 
with  the  low>  water-mark  I  but  if  the  bot- 
tom of  the  harbour  and  canal  be  such,  as 
to  be  capabla  of  becoming  deeper  by  the 
action  of  the  water,  Belidor  very  justly  oh- 
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Mrreiy  that  the  bottom  of  tlie  sluice-work 
ihould  be  made  deeper  than  either. 

When  a  tloice  is  to  be  pkced  at  the  bot- 
tom of  an  harbour,  in  order  to  wash  away 
the  filth  that  may  gather  in  it,  by  means  of 
-"  the  waters  of  a  rirer  or  canal,  in  this  case 
the  bottom  of  the  shiice-work  shonld  be 
two  feet  or  eighteen  inches  higher  than  the 
bottom  of  the  harbour,  that  the  water  may 
ran  witii  the  greater  violence. 

An  engineer  ought  always  to  ha?e  in  his 
view,  that  the  faults  committed  in  the  con- 
struction of  sluices  are  almost  always  irre- 
parable. We  shall  therefore  lay  down 
some  rules,  firom  Belidor^  for  avoidhig  dny 
ovenight  of  this  kmd:  1.  In  order  to  ad- 
just the  level  of  the  sluice-work  with  the 
utmost  exactness,  the  engineer  ought  to  de- 
termine how  much  deeper  it  must  be  than 
a  fixed  point:  and  this  he  should  mark 
down  in  his  draught,  in.  the  most  precise 
terms  possible.  2.  When  the  proper  depth 
-  is  settled,  the  foundation  is  next  to  be  exa- 
mined; and  here  the  engineer  cannot  be 
too  cautious,  lest  the  apparent  goodness  of 
the  soil  deceive  him :  if  the  foundation  is 
judged  bad,  or  insufficient  to  bear  the  su- 
perstructure^ it 'must  be  secured  by  driving 
piles,  or  a  grate- work  of  carpentry.  S.  There 
shonld  be  engines  enoo^  provided  for* 
draining  the  water;  and  these  shonld  be 
entirely  mider  the  direction  of  the  engineer, 
who  is  to  take  care  that  they  be  so  placed 
as  not  to  be  an  obstacle  to  the  work ;  and 
also  cause  proper  trenches  to  be  cut,  to 
convey  the  water  clear  ofi*  firom  the  founda- 
tion. 4.  When  the  shiice  is  to  be  built  in 
a  place  where  the  woikmen  wiH  be  on- 
mvoldaMy  incommoded  by  the  waters  of  the 
sea,  Sec.  all  the  stones  for  the  mason-work, 
as  well  as  the  timbers  for  that  of  carpentry, 
should  be  prepared  before-hand;  so  that 
when  a  proper  season  ofiers  for  beginning 
tl^e  work,  there  remains  nothing  to  be  done, 
but  to  ^  every  thing  in  its  phice.  5.  In 
order  to  show  the  state  of  the  woik,  an 
exact  journal  shonld  be  kept  of  the  mate- 
rials employed,  to  be  signed  every  week  by 
the  chief  engineer  and  undertaker;  observ- 
ing to  distinguish  the  difierent  pieces  of 
materials,  and  the  pUces  where  they  were 
employed.  6.  Wben  an  undertaker  is 
found,  who  is  not  only  able  to  be  at  the  ex- 
pense of  providing  all  the  materials,  but 
likewise  vigihmt  and  active  to  execnte 
whatev^  is  judged  necessary  ft>r  the  perfec- 
tion of  the  work,  it  would  be  the  worst  of 
policy  to  give  the  preference  to  others, 
ntho,  through    ignorance,  or  dishonesty, 
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bring  in  estimates  lower  than  it  is  poasible 
to  execuie  the  work  as  it  ought  However, 
that  the  conditions  of  the  contract  may  be 
properly  executed,  the  chief  engineer,  or 
other  persons  of  unquestionable  understand- 
ing and  honesty,  commissioned  for  that  pur- 
pose, should  take  care  that  able  workmen 
be  employed,  and  that  they  execute  their 
several  parts  iu  a  proper  manner. 

Sluices  are  made  different  ways,  accord- 
ing to  the  uses  they  are  intended  for:  when 
tliey  serve  for  navigation,  they  arc  shit 
with  two  gates,  presenting  an  angle  towards 
the  stream ;  but  when  made  near  the  sea, 
there  are  two  pair  of  gates,  one  to  keep 
the  water  out,  and  the  other  to  keep  it  in, 
as  occasion  requires:  the  pair  of  gates  next 
the  sea  present  an  angle  that  way,  and  the 
other  pair  the  contrary  way;  the  space  in- 
closed by  these  gates  is  called  a  domber. 
When  sluices  are  designed  to  detain  tbe 
vrater  in  some  parts  of  the  ditch  of  a  for 
tress,  they  are  made  with  shutters  to  slide 
up  and  down  in  grooves;  and  when  they 
are  made  to  cause  an  inundation,  tiiey  are 
then  shut  by  means  of  square  timbers  let 
down  uato  coUises,  so  as  to  lie  dose  and 
firm.  Particular  care  must  be  taken,  in 
the  building  of  a  sluice,  to  lay  the  foooda- 
tion  in  the  securest  manner  possible;  to 
lay  the  timber-grates  and  floors  in  such  a 
manner,  that  the  water  cannot  penetrate 
through  any  part,  otherwise  it  will  under- 
mine the  work ;  and,  lastly,  to  make  the 
grates  of  a  proper  strength,  m  order  to  sop- 
port  the  pressure  of  the  water;  and  yet  to 
use  no  more  timber  than  is  necessary. 

SMACK,  a  small  vessel  with  but  one 
mast.  Sometimes  th^y  are  employed  as 
tenders  on  a  man  of  war,  and  are  used  for 
fishing  upon  the  coast,  Sec 

SMALT,  a  kind  of  ghtfs  of  a darkblne 
colour,  which,  when  levigated,  appears  of  a 
most  beantifal  colour ;  and  if  it  could  be 
made  sufficiently  fine,  would  be  an  excel- 
lent succedanenm  for  ultramarine,  as  not 
only  resisting  all  kmds  of  weather,  but  even 
tlie  most  violent  fires.  It  is  prepared  by 
melting  one  part  of  oxide  of  cobalt  with 
two  of  flint-powder,  and  one  of  potass.  At 
the  bottoms  of  the  crucibles  in  which  the 
smalt  is  manofiictured,  we  generally  find  a 
regains  of  a  whitish  colour  inclining  to  red, 
and  extremely  brittle.  This  is  melted 
afresh,  and,  when  cold,  separates  into  t«ro 
parts;  that  at  the  bottom  is  the  cobaltie 
regolns,  whidi  is  employed  to  make  more 
of  the  smalt;  the  other  is  bismuth. 
SMARAODITE,  in  mineralogy.   Wi 
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itooe  was  caOed  $]Daiiigclite,  by  M.  Sans- 
Mre,  from  some  lesemblance  which  it  has 
to  the  emerald.  Never  crystallized.  Its 
teitnre  is  foliated.  Easily  divided  into 
plates.  The  laminae  are  inflexible.  Frac- 
tare  even.  Specific  gravity  S.  Cokmr,  in 
mme  cases,  fine  green ;  in  odiers  it  has  the 
grry  colour  and  metallic  lostre  of  mica :  it 
anomes  all  the  shades  of  colour  between 
tbese  two  extremes. 

SMEATON  (John),  in  biography,  an 
emiaeot  civil  engineer,  was  born  the  28th 
of  May,  17f4,  O.S.  at  Ansthorpe,  near 
Leeds,  in  a  house  built  by  bis  grandfather, 
aad  where  bis  family  have  resided  ever 
mce.  The  strength  of  his  nnderstanduig 
and  the  originality  of  his  genius  appeared 
at  an  early  age ;  his  phiy  things  were  not  the 
playthings  of  children,  but  the  tools  which 
men  employ ;  and  he  appeared  to  have 
greater  entertainment  in  seein|g  the  men  in 
the  neigfabonrbood  work,  and  asking  them 
qaestioBS,  than  m  any  thing  else.  One  day 
be  was  seen,  to  the  distress  of  his  fiimily, 
oa  the  top  of  his  father's  barn,  fixing  up 
soBMtbliig  like  a  windmiU.  Another  time 
he  attended  some  men  fixing  a  pump  at  a 
Dei^hbomring  vilfa^;e,  and  observing  them 
catoff  a  piece  of  bored  pipe,  he  was  so 
kKky  as  to  procure  it,  and  he  actually  made 
If itfa  it  a  working  pump  that  raised  vrater. 
These  anecdotes  refer  to  circumstances  that 
are  said  to  have  happened  while  he  was  in 
petticoats,  and  most  fikely  before  he  attained 
hit  sixth  year. 

AboQt  his  fourteenth  and  fifteenth  year  be 
had  Blade  for  himself  an  engine  for  tnmmg,  v 
aad  wronght  several  presents  to  his  friends 
of  boxes  in  ivory  or  wood,  very  neatly 
taiaed.  He  forged  his  iron  and  steel,  and 
Belted  bis  metal ;  he  had  tools  of  every  sort 
6r  working  in  wood,  ivory,  and  metals. 
He  had  made  a  latlie,  by  which  he  bad  cut 
a  perpetual  screw  in  brass,  a  thing  little 
kaowa  at  that  day,  which  vras  th»  mvention 
of  Mr.  Henry  Hindley,  of  York,  with  whom 
Mr.  Smeaton  soon  became  acqnamted,  and 
they  spent  many  a  night  at  Mr*  Hindley's 
howe  till  day-light,  conversing  on  those 
subjects.  Thas  had  Mr.  Smeaton,  by  the 
strength  of  hb  genins  and  indefatigable  m* 
dBBliy,aeqnircd,at  the  age  of  eighteen,  an 
exteasive  set  of  tools,  and  the  art  of  working 
in  BMst  of  the  mechanical  trades,  vdthoot 
the  asslHance  of  any  master.  A  part  of 
every  day  was  generally  occupied  in  form- 
ing some  ingenioas  piece  of  mechanism. 
Mr.  tecaton's  father  was  an  attorney, 
^  of  bringuig  him  up  to  the  same 


profession ;  Mr«  Smeaton  therefore  came  up 
to  London  in  1742,  and  attended  the  courts 
in  .  Westnunster  Hall ;  but  finding,  as  his 
common  expression  was,  that  the  law  did 
not  suit  the  bent  of  his  genius,  he  wrote  a 
stroqg  memorial  to  bis  &ther  on  that  sub- 
ject ;  whose  good  sense  from  thfit  moment 
left  Mr.  Smeaton  to  pursue  the  dictates  of 
his  genius  in  his  own  vray. 

In  1751,  he  began  a  course  of  experi- 
ments to  try  a  machine  of  his  invention  to 
measure  a  diip*s  vray  at  sea,  and  also  made 
two  voyages  in  company  with  Dr.  ^Mgbt, 
to  try  it,  and  a  compass  of  his  own  inrea- 
tionand  making,  whidi  was  made  magna- 
tical  by  Dr.  Kuigfaf  s  artificial  magnets.  The 
second  voyage  was  made  m  the  Fortune  ' 
sloop  of  vrar,  commanded  at  that  time  bjr 
Captain  Ales^nder  Campbell. 

In  1753,  he  was  elected  member  of  the 
Royal  Society :  the  number  of  papers  pab 
lished  m  thdr  Transactions  wUl  show  the 
universality  of  his  genius  and  knowledge. 

In  1759,  he  was  honoured  by  an  unani- 
mous vote  viith  their  gold  medal,  for  hit 
paper  mtitled  **  An  experimental  Inquiry 
concerning  the  natural  Powers  of  Water 
and  Wind  to  turn  Mills,  and  other  Madnnes, 
depending  on  a  circuUir  Motioo."  This 
paper,  he  says,  was  the  result  of  experi- 
ments made  on  woriung  models  m  the  year 
175t  and  1753,  but  not  communicated  to 
the  Society  till  1759 ;  before  which  tinie  he 
had  an  opportanity  of  potting  the  effect  of 
these  experimeiits  into  real  practice,  in  a 
variety  of  cases,  and  for  various  purposes, 
so  as  to  assure  the  Society  he  had  found 
them  to  answer. 

In  December,  1755,  the  Eddystone  l^^ 
hoase  was  burnt  down.  Mr.  Weston,  the 
chief  proprietor,  and  the  others,  bemg  de- 
sirous of  rebuilding  it  in  the  most  substan- 
tial manner,  inquired  of  the  Earl  of  Maccles- 
field, then  President  of  the  Royal  Society, 
whom  he  thought  the  most  proper  to  re- 
build it;  his  Lordship  recommended  Mr. 
Smeaton.  Mr.  Smeaton  undertook  the 
Work,  and  completed  it  hi  the  summer  of 
1769.  Of  this  Mr.  Smeaton  gives  an  am- 
ple description  in  the  vohnne  he  pubbd^d 
in  1791. 

Though  Mr.  Smeaton  completed  tha 
building  of  the  Eddystone  liglit-honse  in 
1759,  a  work  that  does  him  so  much  credit, 
yet  it  appears  he  did  not  soon  get  into  fiill 
business  as  a  civil  engineer ;  for  in  1764, 
while  in  Yorkshire,  he  offered  himself  a 
"candidate  for  one  of  the  receivers  of  tiie 
Derweotwater  estate ;  and  on  the  thirty- 


Digitized  by 


Google 


SMEATON. 


first  of  December,  in  that  year,  he  was  ap- 
pointed, at  a  full  board  of  Greenwich  Hos- 
pital, in  a  manner  highly  flattering  to  hira* 
self,  when  two  other  persons  strongly  re- 
commended, and  powerfully  supported, 
were  tondidates  for  the  employment.  In  this 
appointment  he  was  Very  happy;  by  the  as- 
sistance and  abilities  of  his  partner,  Mr. 
Walton,  one  of  the  receivers,  who  taking 
npon  himself  the  management  and  accomits, 
lett  Mr.  Smeaton  leisore  and  opportunity  to 
exert  his  abilities  on  poblib  works,  as  well 
as  to  make  any  improvements  in  the  milk<^ 
and  in  the  estates,  of  Greenwich  Hospital, 
By  the  year  1775,  he  had  so  mnch  busi- 
tiess  as  a  civil  engineer,  that  he  wished  to 
resign  this  appointment;  and  would  have 
done  it  then,  bad  not  his  friends,  the  late 
Mr.  Stnart,  the  hospital  surveyor,  and  Mr* 
Ibbetson,  their  secretary,  prevailed  npon 
him  to  continue  in  the  office  about  two 
^ears  longer. 

Mr.  Smeaton  having  now  got  into  fidl 
busuiess  as  a  civil  engineer,  peiformed 
many  works  of  general  utility.  He  made 
the  river  Calder  navigable,  a  work  that  re- 
quired great  skill  and  judgment,  owing  to 
the  very  impetuous  floods  in  that  river.  He 
planned  and  attended  the  execution  of  the 
great  canal  in  Scotland,  for  conveying  tlie 
trade  of  ^e  country  either  to  the  Atlantic 
or  German  Ocean ;  and  having  brought  it 
to  the  phice  originally  intended,  he  declined 
•  handsome  yearly  salary,  in  order  that  he 
jnig^it  attend  to  thenniltiplicity  of  his  other 
business^ 

On  the  opening  of  the  great  arch  at  Lon- 
don bridge,  the  excavation  around  and  un- 
der the  starttngs  was  so  considerable,  that 
the  bridge  was  thought  to  be  in  great  dan- 
ger of  ndiing.  He  was  then  m  Yorkshire, 
and  was  sent  for  by  express,  and  arrived 
'With  the  utmost  dispatch*  "  I  thmk"  says 
Mr.  Holmesi  the  author  of  his  life,  <Mt  was 
on  a  Saturday  morning,  when  the  appre- 
hension of  the  bridge  was  to  general  that 
few  would  pass  over  or  under  it*  Heap- 
plied  hinMelf  immediately  to  examine  it, 
and  to  sound  about  the  starlings  as  mi- 
nutely as  he  could ;  and  the  committee  be- 
ing called  together,  adopted  his  advice, 
.  which  was  to  repurchase  the  atones  that 
had  been  taken  from  the  middle  pier,  then 
lying  in  Moorfialds,  and  to  throw  them  into 
the  river  to  guard  the  starlings."  Nothing 
ahowa  the  apprehensions  conoeming  the 
ftHing  of  the  bridge  more  than  the  alacrity 
with  which  this  advice  was  pursued;  the 
atones  were  repurchased  that  day,  horses, 


carts,  and  barge*  were  got  ready,  and  ^ 
began  the  work  on  Sunday  morning.  Thw, 
Mr.  Smeaton,  in  all  human  probability, 
saved  London  bridge  from  ftUiog,  and  se- 
cured it  till  more  effectual  methods  coold 
be  taken. 

The  vast  variety  o(  mills  which  Mr. 
Smeaton  constructed,  so  greatly  to  the  sa- 
tisfaction and  advantage  of  the  owners,  will 
show  tlie  great  use  which  he  made  of  bis 
experimaits  in  1752  and  1753;  for  he  ne- 
ver trusted  to  theory  in  any  case  where  be 
could  have  an  opportunity  to  mvestigate  it 
by  experiment  He  built  a  steam  engine 
at  Ansthorpe,  and  made  experiments  there* 
on,  purposely  to  ascertain  the  power  of 
Newcomen's  steam  engine,  tvhich  he  un- 
proved and  brought  to  a  far  greater  degree 
of  perfection,  both  in  its  constmction  and 
powers,  than  it  was  before* 

Mr*  Smeaton,  during  many  years  of  hb 
life,  was  a  frequent  attendant  on  parlis- 
ment,  his  opinion  being  continually  called 
for.  And  here  his  strength  of  judgment  and 
perspicuity  of  expression  had  its  full  dis- 
play. It  was  his  constant  custom,  when 
appUnd  to  plan  or  support  any  meatnre, 
to  ouike  himself  fully  acqoamted  with  it, 
to  see  its  merits,  before  he  would  engage 
in  it.  By  this  caution,  added  to  the  clear* 
ness  of  his  description  and  tlie  integrity  of 
his  heart,  he  seldom  failed  to  obtain  for  the 
bill  which  he  supported  an  act  of  parlia- 
ment. No  one  was  heard  with  more  atten« 
tion,  nor  had  any  one  ever  more  confidence 
phced  in  his  testimony.  In  the  courts  of 
law  he  liad  several  compliment*  paid  him 
from  the  bench  by  Lord  MansBeld  and 
others,  for  tlie  new  light  which  he  threw  on 
diflicult  subjects. 

About  the  year  1785,  Mr.  Smeatotfi 
health  began  to  decline ;  and  he  then  took 
the  resolution  to  endeavour  to  avoid  all  the 
business  he  could,  so  tHat  be  might  have 
leisure  to>  publish  an  account  of  his  inven- 
tions and  works,  which  was  certamly  the 
flrst  wish, of  his  heart;  for  he  has  often 
been  heard  to  say,  that  <<  he  thought  he 
could  not  render  so  much  service  to  hii 
country  as  by  doing  that."  He  got  only  hii 
account  of  the  Eddystone  light-house  com- 
pleted, and  some  preparations  to  bis  in- 
tended Tkreatise  on  Mills;  for  he  conldnot 
resist  the  solicitation  of  his  friends  m  va- 
rious works  I  and  Mr.  Aubert,  whom  he 
greatly  foved  and  respected,  being  chosen 
chairman  of  Ramsgate  harbour,  prevaiM 
npon  him  to  accept  the  place  of  engines  to 
that  harbour ;  and  to  tbeir  joint  efforts  the 
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pobKc  is  chiefly  indebted  for  the  improf  e- 
nents  that  have  been  made  there  withhi 
tbete  feir  years,  which  folly  appears  in  a 
report  that  Mr.  Smeaton  gave  in  to  the 
board  of  trostees  in  1791,  which  they  im- 
nediately  published. 

Mr.  Smeaton  being  at  Ansthorpe,  walk- 
ing in  his  garden,  on  the  16th  of  September, 
1792,  was  stnick  with  the  palsy,  and  died 
the  t8th  of  October.  **  In  his  illness,"  says 
Mr.  Holmes,  ^*  I  had  several  letters  from 
him,  signed  with  his  name,  but  written  and 
signed  by  another's  pen;  the  diction  of 
tbem  showed  that  the  strength  of  his  mind 
had  not  left  him.  In  one  written  the  2dlh 
of  September,  after  minutely  describmg 
hk  health  and  feelmgs,  he  says,  '-In  consc- 
i|aeBce  of  the  foregoing,  I  conclude  myself 
nine-tenths  dead ;  and  the  greatest  favour 
the  Almighty  can  do  me,  as  I  think,  will 
be  to  complete  the  dther  part ;  hot  as  it  is 
likely  to  he  a  lingermg  illness,  it  is  only  in 
his  power  to  say  when  that  is  likely  to  hap- 
petf." 

Mr.  Smeaton  had  a  warmth  of  expression 
tet  might  appear  to  those  who  did  not 
know  hhn  well  to  Ubrder  on  harshness ;  but 
those  more  intimately  acqoahited  with  hhn 
knew  that  it  acose  from  the  intense  applica* 
tiott  of  his  mind,  which  was  always  in  the 
pursuit  of  truth,  or  engaged  in  investigating 
difficult  subjects.  He  would  sometimes 
break  out  hastily,  when  any  thing  was  said 
that  did  not  tally  with  his  ideas ;  and  he 
would  not  give  op  any  thmg  he  argaed  for, 
till  his  mind  was  convinced  by  sound  rea- 
soning. In  all  the  social  duties  of  life  he 
was  ezemplaiy ;  he  was  a  most  affectionate 
hnsband,  a  good  father,  a  warm,  zealous, 
sod  sincere  friend,  always  ready  to  assist 
those  he  respected,  and  often  before  it  was 
pointed  ont  to  him  in  what  way  he  could 
serve  thenu  He  was  a  lover  and  encon* 
tager  of  merit  wherever  he  found  it ;  and 
■any  men  are  in  a  great  measure  indebted 
to  his  assistance  and  advice  for  their  present 
iitaation.  As  a  companion,  he  was  always 
entertaining  and  instructive ;  and  none, 
coald  spend  any  time  ip  his  presence  with- 
Ottt  improvement. 

As  a  civil  enguieer,  he  was  periiaps  unri- 
valled, certainly  not  excelled  by  any  one, 
either  of  the  present  or  former  times.  His 
building  the  Eddystone  lighthouse,  were 
there  no  other  monument  of  his  fame, 
would  establish  his  character.  The  Eddy- 
stone  rocks  have  obtained  their  name -from 
the  great  variety  of  contrary  sets  of  the 
tide  or  current  in  theur  vicinity.    They  are 
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situated  neariy  S.  S.  W.  from  the  middle  of 
Pljrmouth  Sound.  Their  distance  ffrom  the 
port  of  Plymouth  is  about  14  miles.  They 
are  almost  in  the  line  which  joins  the  Start 
and  the  Lizard  Points }  and  as  they  lie 
nearly  in  the  direction  of  vessels  coasting 
np  and  down  the  channel,  they  were  un- 
avoidably, before  the  establishment  of  a 
light-house  there,  very  dangerous,  and  often 
fatal  to  sinps.  Their  situation  with  regard 
to  the  Bay  of  Biscay  and  ^e  Atlantic  is 
such,  that  they  lie  open  to  the  swells  of  the 
bay  and  ocean,  from  all  the  south-western 
pomts  of  the  compass ;  so  that  all  the  heavy 
seas  from  the  south-west  quarter  come  vn- 
controUed  upon  the  Eddystone  rocks,  and 
break  upon  them  with  the  utmost  fury. 
Sometimes,  when  the  sea  b  to  all  appear- 
ance smoodi  and  even,  and  its  surface  on- 
ruffled  by  the  slightest  breeze,  the  ground 
swell  meeting  the  slope  of  the  rocks,  the 
sea  beats  upon  them  in  a  frightful  manner^ 
so  as  not  only  to  obstruct  any  work  being 
done  on  the;  rock,  or  even  landing  upon  it, 
when,  figuratively  speaking,  you  mi^t  go 
to  sea  in  a  wahintshell.  That  circum- 
stances fraught  with  danger  surrounding  it 
should  excite  inuriners  to  wish  for  a  light- 
house, is  not  wonderful;  but  the  danger  at- 
tending tlie  erection  leads  us  to  wonder 
that  any  one  could  be  found  hardy  enough 
to  undertake  it  Such  a  man  was  first 
found  in  the  person  of  Mr.  H.  Wmstanley, 
who,  ui  the  year  1696,  was  furnished  by  the 
Trinity  House  with  tfie  necessary  powers. 
In  1700  it  was  finidied;  but  m  the  great 
storm  of  November,  1703,  it  was  destroyed, 
and  the  projector  perished  m  the  mins.  In 
1709  another,  upon  a  different  construction, 
was  erected  by  a  Mr.  Rodyerd,  which,  u| 
1755,  was  unfortunately  consumed  by  fire. 
The  next  building  was,  as  we  have  seen,  un- 
der the  direction  of  Mr.  Sm^ton,  who, 
having  considered  the  errors  of  the  former 
constructions,  has  judiciously  guarded  agahat 
them,  and  erected  a  building,  the  demoli- 
tion of  which  seems  little  to  be  dreaded^ 
unlets  the  rock  on  which  it  is  erected 
should  perish  with  it.  Of  his  works,  in 
cottstmctuig  bridges,  harbours,  miUsy  en- 
gines, &c,  &c.  it  were  endless  to -apeak. 
Of  his  inventions  and  improvements  of  phi- 
losophical instnunents  as  of  the  air  pump, 
the  pyrometer,  hygrometer,  &c.  Sic,  some 
idea  may  be  formed  f^om  the  list  of  hia 
writings.    See  Hutton's  Diet. 

SMELL,  saiM  ef*    The  sense  of  smell » 
very  nearly  allied  to  that  of  taste,  and  in- 
deed many  of  those  pleasurable  sensatkins 
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nvhich  are  Usually  referred  to  the  taste,  as 
being  roceived  dnriog  the  act  of  eating  and 
swallowingy  really  belong  to  the 'smell.  The 
organ  of  smell  is  a  membrane'or  skin,  over- 
spread with  nerves,  which  line  the  internal , 
cavity  of  the  nostrils,  and  the  surface  and 
cavities  of  the  bones  which  join  tlie  nostrils. 
This  is  affected  both  by  the  odorous  pani- 
cles which  proceed  from  external  substances 
tln-ongli  the  nose,  and  by  those  which  come 
from  the  substances  which  are  eaten  ;  for 
there  is  a  communication  between  the  nose 
and  the  back  part  of  the  month.  The 
pains  of  smell  are  obviously  designed  to  as- 
sist MS  in  the  proper  choice  of  food,  and 
prompt  us  to  avoid  such  noxious  vapours,  as 
may  render  the  air  injurious  to  health  or 
life.  It  appears  also,  that  offensive  odours, 
in  various  circumstances^  contribute  to  ge- 
nerate the  sense  of  shame,  decency,  S^c, 
The  pleasures  of  smell  have  a  direct  coitnec- 
tion  with  those  of  taste.  It  is  only  neces- 
sary, therefore,  to  add  to  what  has  been 
said  respecting  the  latter,  that  the  pleasures 
ofsmell  which  arise  from  the  various  pro- 
ductions of  nature^  have  a  great  share  in  the 
formation  and  vividness  of  ^ome  of  our  men- 
tal pleasures;  particularly  those  which  arise 
from  the  view  of  rural  objects  and  scenes, 
and  from  the  representations  of  tliem  by 
poetry  and  painting.  - 

SMELTINO,  m  metallnrgy,  the  fusion 
or  mcltii^g  of  the  ores  cdf  metal^  in  order  to 
separate-tl^ttietallinepartiVom  the  earthy, 
st6ny>midx>^r  parts^  T'he  art  of  fusing  the 
ores  after  roasting,  is  the  principal  and  most 
important  of  metallnrgic  operations,  all  the 
other  being  preliminary  or  preparative  to 
this.  The  whole  attention  of  the  mmer  is 
directed  towards  this  process ;  to  this  all 
his  efforts  are  applied,  because  it  affords 
the  truly  usdul  product  to  which  his  hopes 
are  directed,  llioogfa  it  consists,  in  gene- 
ral, in  fining  the  roasted  ore  to  extract  the 
metal,  and  in  tliis  point  of  view  it  seems  to 
present  a  simple  and  uniform  operation, 
there  is,  nevertheless,  no  operation  which 
differs  so  much  in  its  circumstances,  accord- 
ing to  the  nature  of  the  metal,  and  the  ore, 
required  to  be  treated,  and  according  to 
the  fomaces  made  use  of,  the  nature  and 
quantity  of  the  combustible  employed,  the 
energy^  duration,  and  adminbtration  of  the 
fire,-theadditiot)  of  an  appropriate  flux,  the 
heat  being  appKed  in  tiie  midst  of  the  coal, 
OP  in  crucibles,  the  period,  the  length  of 
time,  and  the  mode  of  casting  the  fused 
metal ;  every  thing,  even  the  form  of  the 
metal  which  flows  out,  varies,  and  pre- 
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sents  to  the  observer  very  remarkable  dlF 
fereoces. 

SMILAX,  in  botai^,  a  genus  of  the  Die* 
ecia  Hexandria  class  and  order.  Natural 
order  of  Sarmentaceae.  Asparagi,  Jussien. 
Essential  character :  calyx  six-leaved ;  co* 
roUa  none:  female,  styles  three;  berry 
three  celled ;  seeds  two.  There  are  twenty- 
three  species;  of  tliese,  the  S.  sarsapa- 
riUa,  which  affords  the  sarsaparilla  root,  is 
the  most  valuable.  This  species  has  stems 
of  the  thickness  of  a  mauls  finger  j  they  are 
jointed,  triangular,  and  beset  with  crooked 
spines ;  the  leaves  are  alternate,  smootli, 
and  sliinmg  on  the  upper  side;  on  the  other 
side  are  three  nerves  or  costse,  with  sundry 
small  crooked  spmes ;  tlie  flower  is  yd* 
low,  mixed  with  red ;  the  fruit  is  a  bhK:k 
berry,  containing  several  brown  seeds.  Sar- 
saparilla delights  in  low  moist  grounds, 
and  near  the  banks  of  rivers.  The  roots 
run  superficially  under  the  sutface  of  the 
ground.  The  gatherets  have  only  to  loosen 
the  soil  a  little,  and  to  draw  out  the  long 
fibres  with  a  wooden  hook.  In  this  man- 
ner they  proceed  till  the  Whole  root  is  got 
out :  it  is  then  cleared  of  the  mud,  dried, 
and  made  into  bundles.  The  sensible  qua- 
lities of  sarsaparilhi  are  mucilaginons  and 
farinaceous,  with  a  slight  degree  of  acri- 
mony ;  the  latter,  however,  is  so  ^gfat,  ai 
not  to  be  perceived  by  many ;  and  it  is 
thonglit  that  its  medicinal  powers  may  fairly 
be  ascribed  to  its  demulcent  and  ferinaceons 
qtialities.  The  China,  or  oriental  species 
of  China  root,,  has  roundish,  prickly  stalks, 
and  red  berries,  and  is  a  native  of  China 
and  Japan.  The  pseudo-China,  or  occiden- 
tal species,  has  rounder,  smoodi  stalks,  and 
blade  berries,  grows  wild  in  Jamaica  and 
Virginia,  and  bears  the  colds  of  oikr  own 
cUmate.  At  present  the  China  root  is  veiy 
rarely  made  use  of,  having,  for  some  time, 
given  place  to  sarsaparilla,  which  is  sup- 
posed to  be  more  effectual.  Prosper  Alpi- 
nus  mforms  us,  that  this  root  is  iu  great  es- 
teem among  the  Egyptian  women  for  pro- 
curing fatness  and  plumpness. 

SMITHIA,  in  botany,  so  named  in  ho- 
nour of  James  Edward  Smith,  M.  D.  P.LbS. 
a  genus  of  the  Diadelphia  Decandila  class 
and  order.  Natural  order  of  Papilionace« 
or  Legnminosep.  Essential  character:  le- 
gume with  distinct;  one-seeded  joints,  con- 
nected by  the  style ;  stamina  divided  mto 
two  equal  bodies.  There  is  only  olae  spe- 
cies, viz.  S.  seusitiva,  annual  smithia,  a  na- 
tive of  the  East  Indies. 

SMOKE  Jack,  is  a  very  timpleiMid  com* 
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aodioss  nadime  in  a  kitdien ;  so  called 
fton  its  being  moved  by  means  of  ^e 
BBwke,  or  rarefied  air,  moving  up  the  cfaim- 
tejy  and  striking  against  the  tail  of  the  bo- 
lizoDtal  wbeel,  which,  being  inclined  to  the 
HorizoD,  is  thereby  moved  about  the  axis  of 
tbe  wheel,  together  with  the  pinion  which 
cairies  tbe  whfecl,  and  this  carries  the  chain 
viiieh  tarns  the  spit  The  wheel  should  be 
placed  in  the  narrow  part  of  the  chinmey, 
where  the  motion  of  the  smoke  is  swiAest, 
and  tbe  greatest  part  of  it  must  be  made 
ttrflLe  upon  tiie  sails. 

The  manner  of  operation  of  this  nsefbl 
Bttchuie  is  easily  understood.  Tbe  air  which 
cootribotes  to  the  burning  of  tbe  fuel,  and 
panes  throngh  the  mid^t  of  it,  is  greatly 
lieated,  and  expanding  prodigioosly  in  bulk, 
becomes  Kghter  than  the  neighbouring  air, 
md  is  therefore  pushed  by  it  up  the  cbim- 
aey.  In  like  manner,  all  the  air  which 
comes  oear  the  fire  is  heated,  expanded,  be- 
comei  lighter,  and  is  driven  up  the  chim- 
ney. This  is  called  the  draught  or  suction ; 
bat  would,  with  greater  propriety,  be  term- 
ed the  drift  of  the  chimney.  As  the  chim- 
ley  gradnally  coutracts  in  its  dimensions, 
and  as  tbe  same  quantity  of  heated  air 
pMses  through  every  section  of  it,  it  is  phdn 
that  the  rapidity  of  ks  ascent  must  be 
greatest  in  the  narrowest  place.  There 
the  fly  should  be  placed,  because  it  will 
there  oe  exposed  to  the  strongest  current. 
This  an-,  striking  the  fly  vanes  obliquely, 
pasbes  them  aside,  and  thus  turns  them 
nMmd  with  a  considerable  force.  If  the 
joiot  of  meat  is  exactly  balanced  on  the 
spit,  it  is  plam,  that  the  only  resistance  to 
the  motion  of  the  fly  is  what  arises  from  the 
fnctioo  of  the  pivots  of  the  upright  spindle, 
the  friction  of  the  pinion  and  wheel,  the 
friction  irf'the  pivots  of  tiie  horizontal  axis, 
the  friction  of  the  small  end  of  the  spit,  and 
the  friction  of  the  chain  in  the  two  pulleys, 
tlie  whole  of  this  is  but  a  mere  trifle.  But 
there  is  frequently  a  considerable  inequality 
is  tbe  weight  of  the  meat  on  different  sides 
•f  the  spit :  there  must  therefore  be  a  suf- 
tent  overplus  of  force  in  the  unpolse  of 
tbe  ascending  air  op  the  vanes  of  flie  fly,  to 
overcome  this  want  of  equiUbriupi  occa- 
Med  by  the  unskilfolness  or  negligence  of 
the  cook. 

SMUT,  a  disease  in  com,  which  destroys 
entirely  the  germ  and  substance  of  the 
gram. 

SMYRNIUM,  m  botany,  AUxandtrSy  a 
lemn  of  tbe  Pentandria  Digynia  dass  and 
•tder.    Natural  order  of  UmbeUats,  or 
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UmbeUifersB.    Essential  character:  petalr* 
acuminate,  keeled ;  firuit  oblong,  striated. 
Hiere  are  seven  specieSk 

SNAFFLE,  in  the  manege,  is  a  very 
stender  bit-mouth,  without  any  branches^ 
much  used  in  Enghind ;  the  true  bridles  b«- 
iog  reserved  for  tlie  service  of  war. 

SNAIL.    SeeLiMAX. 

SNAKE.  See  Ai^guis.  The  common 
snake,  is  a  harmless  and  inoffensive  animal» 
and  niight  even  be  kept  tame  m  houses  to 
destroy  vermin. 

SNAKING,  in  naval  affiurs,  is  the  vrind* 
ing  small  ropes  spurally  round  a  large  one, 
the  former  lymg  in  the  intervals  between 
the  strands  of  the  latter,  and  is  frequently 
termed  worming. 

SNOW,  a  vfell-known  substance,  formed 
by  tbe  freezing  of  the  vapours  in  the  atmos- 
phere. It  differs  from  hail  and  hoar-frost, 
in  being  as  it  were  crystallized^  which  they 
are  not.  This  appears  on  examining  a 
flake  of  snow  by  a  magnifying  glass ;  when 
the  whole  of  it  will  appear  to  be  composed 
of  fine  shining  spiculia,  diverging  like  rays 
from  a  centre.  As  the  flakes  fall  down 
through  the  atmosphere,  they  are  conti- 
nually joined  by  more  of  these  radiated 
apicula,  and  thus  increase  in  bulk  like  the 
drops  of  rain  or  bail-stones.  Dr.  Grew,  in 
a  discourse  of  the  nature  of  snow,  observes^ 
tliat  many  parts  thereof  are  of  a  regular 
figure,  for  the  most  part  stars  of  six  points, 
and  are  as  perfect  and  transparent  ice  as 
any  we  see  on  a  pond,  &e.  Upon  each  of 
these  points  are  other  collateral  pomts,  set 
at  the  same  angles  as  the  mam  points  them- 
selves :  among  which  there  are  divers  other 
irregular,  which  are  chiefly  broken  points, 
and  fragments  of  the  regular  ones.  Others 
also,  by  various  winds,  seemed  to  have 
been  tha^ved,  and  frozen  again  into  irre- 
gular  clusters ;  so  that  it  seems  as  if  the 
whole  body  of  snow  were  an  mfinite  mass 
of  icieles  irregnhirly  figured :  that  is,  a 
cloud  of  vapours  behig  gathered  into  drops, 
tbe  said  drops  forthwith  descend ;  upon 
which  descent,  meetmg  with  a  freezing  air  a< 
they  pass  through  a  colder  region,  each  drop 
is  immediately  frozen  mto  an  icicle,  shooting 
itMlf  forth  into  several  pomts ;  but  these 
still  continuing  their  descent,  and  meeting 
with  some  intermitting  gales  of  warmer 
air,  or  in  flieir  continual  waftage  to  and  fro 
touching  upon  each  other,  some  of  them 
are  a  little  thawed,  blunted,  and  again 
fh»<en  into  clusters,  or  entangled  so  as  to 
fall  dovm  in  what  we  call  flakes.  The 
Hghtiaesa  of  snow,  althoogh  it  is  firm  ice» 
N  s 
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b  owing  to  the  ezcen  of  its  siurfiiee  in  com- 
parison to  the  matter  contained  nnder  it : 
as  gold  iueir  may  be  extended  in'surface 
tin  it  will  ride  upon  the  least  breath  of  air. 
The  whiteness  of  snow  is  owing  to  the  small 
particles  into  which  it  ii  divided ;  for  ice, 
when  pounded,  will  become  equally  white. 
According  to  Beccaria,  donds  of  snow  dif- 
fer  in  nothing  from  cloudy  of  rain,  but  in , 
the  cu-comstance  of  cold  that  freetes  them. 
Both  the  regular  diflnsion  of  the  snow,  and  - 
the  regularity  of  the  structure  of  its  parts, 
(particniarly  some  figures  of  snow  or  hail 
which  fiill  about  Turin,  and  wbicb  he  calls 
rosette),  show  that  donds  of  snow  are  acted 
opon  by  some  uniform  cause  like  electri- 
'  city ;  and  he  endeavours  to  show  how  eleo- 
tridty  is  capable  of  forming  these  figures. 
He  was  confirmed  in  his  conjectures  by  ob- 
serving, that  his  apparatus  for  observing 
the  electricity  of  the  atmosphere  never 
fiiiled  to  be  electrified  by  snow  as  well 
as  rain.  Professor  Winthrop  sometimes 
found  his  apparatus  dectrified  by  snow 
when  driven  about  by  the  wind,  though 
it  had  not  been  affected  by  it  when  the 
snow  itself  was  fiilling.  A  more  intense 
dectricity,  accordmg  to  Becearia,  unites 
the  partides  of  hail  more  closely  than  the 
more  moderate  electridty  does  those  of 
snow,  in  the  same  manner  as  we  see,  that 
the  drops  of  rain  which  fiiU  fix>m  thnnder* 
clouds  are  larger  than  those  which  fan  from 
others,  though  the  former  descend  throi^ 
a  less  space. 

Were  we  to  judge  from  appearances 
only,  we  might  imagine,  tl»t  so  ftr  from 
being  usefiil  to  the  earth,  the  cold  bumi. 
nity  of  snow  wonkl  be  detrimental  to  ve- 
getation. But  the  eaperience  of  all  ages 
wserts  the  contrary.  Snow,  partionhuly 
in  those  northern  regions  where  the  aground 
18  covered  with  it  for  several  months,  fruc- 
tifies the  earth,  by  guarding  the  com  or 
other  vegetables  from  the  intenser  cold  of 
the  air,  and  especially  fix>m  the  cold  pierc- 
ing winds.  It  has  been  a  vulgar  opinion, 
very  generally  received,  that  snow  fertilizes 
the  bind  on  wiiich  it  fiiUs  more  than  rain, 
in  Consequence  of  the  nitrous  salts,  which  it 
is  supposed  to  acquure  by  freesiog.  But  it 
appears  from  the  experiments  of  Margraaf, 
in  the  year  irsi,  that  the  chemical  differ- 
eiice  between  min  and  snow  vmter  is  ex- 
ceedingly small ;  that  the  hitter  is  somewhat 
less  nitrons,  and  coMains  a  somewhat  less 
proportion  of  earth  tlian  the  former;  but 
neither  of  tliem  contain  either  earth,  or  any 
kind  oi  salt,  in  any  quantity  which  can  be 
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sensibly  eflkadons  m  promothig  •  vegeta- 
tion. Allowing,  therefore,  that  nitre  '»  a 
fertilizer  of  land,  which  arany  are  opoa 
good  grounds  disposed  utteriy  to  deny,  yet 
so  very  small  is  the  quantity  of  it  cootaioed 
in  snow,  that  it  cannot  be  supposed  to  pro- 
mote the  vegetation  of  plants  upon  which 
the  snow  has  fi^en.  The  peculiar  ageo€y 
of  snow,  as  a  fertilizer  in  prderenceto  rain, 
may  admit  of  a  very  rational  explanation, 
without  recurring  to  nitrous  salts,  supposed 
to  be  contained  in  it  It  may  be  ascribed 
to  its  famishing  a  covering  to  the  roots  of 
vegetables,  by  which  they  9ft  guarded  from 
the  influence  of  the  atmospherical  cold,  sad 
the  internal  heat  of  the  earth  is  prevented 
from  escaping.  The  internal  parts  of  the 
earth  b  heated  uniformly  to  the  forty- 
eighth  degree  of  Fahrenrdt's  thermometer. 
This  degree  of  heat  is  greater  than  that 
in  which  the  watery  juices  of  vegetables 
freeze,  and  it  is  propagated  from  the  ioward 
parts  of  the  earth  to  the  surface,  on  wkidi 
the  vegetables  grow.  The  atmosphere  be- 
ing variably  heated  by  the  action  of  the  ma 
in  different  climates,  and  in  the  same  cli- 
mate at  different  seasons,  eommnaicates  to 
the  sur&ce  of  the  earth,  and  tosome dis- 
tance bdow  it,  the  degree  of  heat  or  cold 
which  prevails  in  iUelf.  Different  vegeta- 
bles are  able  to  preserve  life  under  differeot 
degrees  of  cold^  but  all  of  diem  perish  vbea 
the  cold  which  reaches  their  loots  is  ex- 
treme. Providence  has,  therefore,  in  the  cold- 
est climates,  provided  n  covering  of  snow  for 
the  roots  of  vegetables,  by  which  they  are 
protected  from  the  mfluence  of  the  atmos- 
pherical cold.  The  anew  kieeps  in  the  in- 
ternal heat  of  the  earth,  which  surrouods 
the  rooU  of  vegetables,  and  defends  them 
from  the  cold  of  the  atmosphere. 

Snow  grotto^  an  excavation  made  by 
the  waters  on  the  side  of  Mount  Etas, 
by  making  tbdr  way  imder  the  hiyen  ^ 
lava,  and  by  carrying  away  the  bed  of  pas- 
zolana  bdow  them.  It  occiurred  to  tbe 
proprietor,  that  this  place  was  very  ^^' 
able  for  a  magazine  of  snow :  for  in  Sicily» 
at  Naples,  and  particularly  at  Malta,  tbry 
are  obliged,  for  want  of  ice,  to  make  oie 
of  snow  for  coding  their  vrine,  sherbet,  sad 
other  liquors,  and  for  making  sweetaiea0» 
Tills  grotto  was  hired  or  bought  by  Uie 
Knights  of  Mdta,  who  having  neither  ice 
nor  snow  on  the  burning  rock  which  they 
inhabit,  have  hired  several  caverns  on  Et- 
na, in  whicii  people,  whom  .they  tmf^y* 
cdlect  and  preserve  quantities  of  snow,  to 
be  sent  to  Malta  when  needed.  This  grotto 
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his  therefore  been  repaired  within  at  the 
eipeose  of  that  order :  flights  of  fcteps  are 
cat  into  it,  as  well  aa  two  openings  from 
above,  by  which  they  throw  in  the  snow, 
and  through  which  the  grotto  is  enlight- 
ened. Above  tJje  grotto  they  have  also 
levelled  a  piece  of  ground  of  considerable 
extent ;  this  they  have  inclosed  with  thick 
and  lofty  walls,  so  that  when  the  winds, 
which  at  this  elevation  blow  with  great  vio- 
lence, carry  the  snow  from  the  higher  parts 

}  of  the  mountain,  and  deposit  it  in  this  en- 
dofore,  it  u  retained  and  amassed  by  tlie 
walls.  The  people  then  remove  it  into  the 
grotto  tlirottgh  the  two  openings,  and  it  is 
tbere  laid  np,  and  pres^ved  in  such  a  man- 
ner as  to  resist  the  force  of  the  summer 
heats ;  as  the  layers  of  lava  with  which  the 
grotto  is  arched  above  prevent  them  from 
making  any  impression. 

When  the  season  for  ezportmg  the  snow 
comet  on,  it  is  put  into  large  b^gs,  mto 
which  it  is  pressed  as  closely  as  possible  ; 
it  is  then  carried  by  men  out  of  the  grotto, 
aid  laid  upon  mules,  vriiich  convey  It  to  the 
shore,  where  small  vessels  are  waiting  to 
carry  it  avray.  But  before  those  lumps  of 
snow  are  pat  into  bags,  they  are  vnrapped 
ia  fresh  leaves ;  so  that  while  they  are  con- 
veyed from  the  grotto  to  the  shore,  tlie 
leaves  may  prevent  the  rays  of  the  sun  from 
making  any  impression  upon  them.  The 
Sicilians  carry  on  a  considerable  trade  in 
snow,  which  affords  employment  to  some 
IhoHBiids  of  moles,  horses,  and  men.'  They 
have  magazines  of  it  On  the  summits  of  their 
loftiest  mountains;  from  which  they  distri- 
bute it  tbrongh  all  tfae^-  cities,  towns,  and 
houses;  for  every  person  in  the  island 
aiakes  use  of  snow.  They  consider  the 
practice  of  cooling  their  liquors  as  abso- 
ktely  necessary  for  the  preservation  of 
health ;  and  in  a  climate  the  heat  of  which 
is  coostanfly  relaxing  the  fibres,  cooling 
Bqooi^  by  communicating  a  proper  tone 
to  the  fibres  of  the  storoacli,  must  greatly 
ttiengthen  them  for  the  performance  of 
Iheir  functions. 

Snow,  in  naval  affiiin,  a  vessel  equipped 
with  two  masts,  resembling  Uie  main  and 
fore-masts  of  a  sliip,  and  a  third  small  mast 
just  abaft  the  main-mast,  carrying  a  sail 
nearly  similar  to  a  ship's  miseo  ;  the  foot  of 
this  mast  is  fixed  in  a  block  of  wood,  upon 
deck,  and  the  lead  is  attached  to  the  after- 
part  of  the  mam  top.  llie  sail  is  called 
a  try-sail,  and  hence  the  mast  is  termed 
a  try-sall-mast.    When  sloops  of  war  are 

I       rigged  as  snows,  they  are  furnished  with 
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a  strong  rope,  called  a  horse,  instead  of  the 
try-sail-mast,  the  fore  part  of  the  sail  beuig 
attached  by  rings  to  it.  Tliis  is  generally 
the  largest  of  all  two  masted  vessels  em- 
ployed by  Europeans,  and  is  reckoned  the 
most  convenient  for  navigation.  See  Fal* 
Goner's  Marine  Dictionary. 

SNUFF,  a  powder  chiefly  made  of  to- 
bacco, tlie  use  of  which  is  too  well  known 
to  need  any  description  here.  However, 
though  tobacco  be  the  basis  of  snuff;  yet 
a  multiplicity  of  other  matters  aie  often 
added,  to  give  it  an  agreeable  scent.  The 
kinds  of  snuff*  being  endless,  we  shall  only 
observe,  that  there  are  three  grand  sorts, 
viz.  that  which  is  only  grantdated,  and 
called  rappee ;  that  which  is  reduced  to  a 
very  fine  powder,  and  called  Scotch,  Span- 
ish, Sic,  snuff;  and  the  third,  a  coarse  kind, 
remaining  after  sifting  the  second  soft. 

SOAP,  a.  composition  of  caustic  fixed  al« 
kaline  salt  and  oil,  or  other  grease.  It  is 
sometimes  hard  and  dry,  sometimes  soft  and 
liqnid;  much  used  in  washing,  and  other, 
purposes,  as  well  in  the  arts  and  manufiic* 
tures  as  in  domestic  purposes.  The  manu- 
facture of  soap  in  and  near  London  fir^t 
began  in  th$  year  15^4:  before  tliis  our 
countrymen  imported  tlie  best  soap  from 
foreign  parts,  thouji^y  tliey  were  supplied 
with  an.  inferior  sort  from  Bristol. 

^  The  materials  used  in  soap-making  are, 
oil  of  any  kind,  vegetable  or  animal;  and 
fixed  alkali,  either  soda  or  potash.  These 
(that  is,  oil  and  alkali)  enter  jnto  the  com- 
position of  every  soap,  and,  besides,  lime  is 
essential  to  give  the  alkah  the  requisite  de- 
gree of  causticity :  common  salt  is  also  em- 
ployed m  most  of  the  potash  soaps. 

The  general  process  for  loap-making  is 
on  the  whole  very  simple  j  and  consists, 
first,  in  making  a  caustic,  or  partiy  caustic, 
ley,  witii  the  alkali  and  lime ;  next,  of  boil- 
ing the  ley  with  the  oil  till  they  are  perfectly 
united  mto  a  smooth  uniform  soap;  and 
histly,  of  drying  the  soap  till  it  is  become  of 
a  proper  consistence  for  use.  But  though 
the  general  process  is  simple,  and  success  to 
a  certain  degree  may  be  msnred  by  any  one 
who  puts  the  proper  ingredients  togetiier  \t^ 
the  plainest  manner, .  there  are  a  consider- 
able number  of  precautions,  and  many  mi- 
nute attenti<{us,  required  to  make  the  best 
apd  most  perfect  article  with  the  greatest 
economy.  The  simplest,  and  on  the  whole' 
tiiemost  beautiful,  soap  is  the  fine  white 
soap  prepared  from  olive  oil  and  soda,  ex- 
tracted from  the  best  barilla,  which  is  ma- 
nufactured very  largely  in   the  countries 
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where  the  olhe  grows,  especany  in  Hm 
tonth  of  France,  in  some  parts  of  Italy,  and 
in  Tripoli. 

Soap  is  inanufactnred  in  this  coontiy  prin* 
dpally  from  tallow,  or  any  other  fat ;  and 
the  alkali  employed  is  either  barilla  or 
pearl-ash,  or  a  mixture  of  the  two,  according 
to  the  price  and  practice  of  the  maunlactn- 
rer.  But  as  potash  alone  will  not  make  a 
stiff  soap,  recourse  is  had  to  the  action  of 
common  salt,  which,'  when  added  after  the 
potash  and  oil  are  united,  produces  a  separa- 
tion of  the  compound  from  the  water  incor* 
porated  with  it,  hardens  it,  and  renders  it 
equal  to  the  soda  soaps.  The  following  it 
the  usual  method  of  making  the  common 
white  and  yellow  soap  used  in  domestic 
purposes.  White  hard  soap  is  generally 
made  with  three  separate  charges  of  ley. 
The  potash  (supposing  this  to  be  the  alkali) 
is  previously  dissolved  with  water  in  a  small 
boiler,  with  a  little  fire,  and  the  solution  is 
poured  over  a  vat,  containmg  common  wood 
ashes  mixed  with  lune,  which  makes  the 
first  and  strongest  ley.  As  soon  as  this  has 
run  off,  the  ashes  are  turned,  more  lime  is 
added,  and  water  is  pumped  on,  which 
forms  the  second,  or  weak  ley.  Tlie  large 
boiler  is  then  cliarged  with  the  tallow,  and 
about  two-thirds  of  the  strong  ley  being 
added,  a  moderate  fire  is  kept  up  to  incor- 
porate the  materials,  which  is  known  by 
their  mnniog  into  a  stiff  glue.  If  this  does 
not  take  place  in  about  seven  hours  (with 
29  cwt»  of  tallow  in  the  boiler)  more  alkali 
must  be  added.  The  tallow  is  then  killed, 
or  saturated,  and  the  ^rfi  is  drawn,  and  the 
mat^ials  allowed  to  remain  at  rest  for  a 
short  time.  Common  salt  is  then  thrown 
in,  and  stirred  up  with  long  poles  till  it  is 
thoroughly  incorporated,  and  till  the  matter 
changes  from  a  dark  coloured  glue  to  a  thm 
soapy  substance.  A  brisk  fire  is  then  made, 
and  the  materials  boiled  for  a  few  minutes, 
when  the  fire  is  again  drawn,  and  the  mate- 
rials in  the  boiler  allowed  to  settle  for  an 
hour  and  a  half,  during  which  the  spent  lees 
sink  to  the  bottom  of  the  boiler,  and  are 
pumped  off.  The  second  operation  begins 
with  raising  the  fire,  and  adding  to  the 
soapy  mass  the  weak  ley,  which  is  to  be 
managed  the  same  as  at  first,  and  again 
brings  it  to  the  state  of  a  glue,  which  a  very 
little  salt  will  restore  to  the  saponaceous 
state,  and  alter  boiling  and  cooling  the  se- 
cond lees  are  pumped  off.  In  the  third 
operation,  the  ihird  part  of  the  strong  ley 
which  was  reserved  is  added,  which,  as  be- 
fore, changes  the  mass  to  a  thick  gloc,  that 
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nnst  be  gnuned  with  sdt  as  befbre.  Hie 
contents  ^  then  boiled  strongly  for  three 
hours,  more  or  less,  till  by  taking  samples 
occasionally  with  a  trowel,  the  soap  Mm 
sufficiently  hard  and  dry  to  the  touch,  and 
the  ley  will  be  seen  to  run  quite  clear  from 
the  soap  on  the  trowel,  leaving  this  latter  in 
round  lumps.  The  boil  of  soap  b  then 
finished,  by  pumpmg  off  tlie  spent  ley,  and 
scrapuig  off  a  quantity  of  light  froth  from 
the  top  of  the  soap,  and  the  soap  is  fit  for 
framing. 

Soap  is  soluble  in  alcohol.  Tbesohition 
of  soap  is  decomposed  by  all  the  acids, 
which  cnnOe  it,  or  separate  the  oil  in  the 
form  of  white  lumps.  An  excess  of  acid 
re-dissolves  the  curd,  and  the  oil  is  trans- 
ferred to  the  acid  ;  but  on  boiling  this  soli- 
tion,  the  oil  separates  euturely,  and  rises  to 
the  surface.  The  solution  is  also  curdled  t^ 
lime,  bary tic,  or  strontian  water,  and  m  this 
case  the  curd  consists  of  the  oil  united  with 
the  earth,  and  concreted  by  this  union.  All 
the  soluble  salts  of  these  and  the  other 
earthy  bases  equally  decompose  soap  water, 
and  form  a  cnidy  precipitate,  whidi  is  the 
reason  why  hard  water,  that  always  con- 
tains snlphate  of  lime,  and  often  other 
earthy  salts,  immediately  curdles  soap,  in- 
stead of  forming  an  uniform  solution.  The 
metallic  salts  will  produce  the  same  effect, 
and  a  combination  of  the  oil  and  metallic 
^  oxide  is  produced.    See  Aikin's  Diet 

SOCAGE,  a  tenure  of  lands  by  or  ht 
certaui  inferior  services  of  husbandry  to  be 
performed  to  the  lord  of  the  fee.  Hils  was 
a  tenure  of  so  large  an  extent,  that  all  the 
lands  ui  England,  which  were  not  lield  in 
knight-service,  were  held  in  socage.  Since 
the  tune  of  Charies  II.  all  the  lands  in  Eng- 
land are  reduced  to  socage  tenures. 

SOCIETIES.  This  word  inchides  a  vast 
circle  of  associations  of  men,  calculated  in 
some  instances  to  promote  the  cause  of 
science  and  literature,  and  in  others  intend- 
ed for  the  benefit  of  the  individuals  and  their 
families  who  compose  them. 

Of  the  former  class  are  the  Royal  and 
Antiquarian  Societies,  and  the  more  recent 
establishments,  under  the  term  of  ivstitu- 

TION8. 

SociBTT,  Royaif  had  its  origin  inm 
the  Voluntary  intercourse  of  learned  men, 
who  conceived  that  their  pursuits  might  be 
Improved  and  forwarded  by  the  communi- 
ca^on  of  their  thoughts  and  observations  to 
each  other  during  their  leisure  hours.  Dr.Wil- 
kuis,  of  Wadhain  College,  Oxford,  who  en- 
tertained the  resident  philosophers  of  that 
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imnrersity  at  his  lodgings  weekly,  to  this 
feast  of  reason,  deserves  the  honour  of 
foanding  the  Society,  as  it  was  there  the 
more  expanded  idea  of  futnre  benefit  to 
tbe  commiuiity  was  generated  and  matured, 
and  which  would  probably  have  been  car- 
ried iDto  efiect,  had  not  the  unhappy  civil 
war,  daring  tlie  reign  of  Charles  I.  banished 
•every  laudable  public  intention  from  the 
mindi  of  the  learned,  and  converted  tlte 
seat  of  learning  into  a  niilitaiy  post. 

Thus  expelled  from  Oxford,  we  find  that 
nnoy  uf  the  members  of  this  infant  society 
afterwards  resided  in  London,  and  stilt  che- 
rishing tlie  plan,  they  contrived  to  meet  at 
Oresbam  College  between  the  years  1668 
and  1663.  llie  evident  advantages  likely 
to  be  derived  from  the  labours  of  the  philo- 
sopber,  who  was  by  this  means  compelled 
to  exert  his  best  Acuities  to  escape  free 
from  the  scrutinizing  observations  of  tiis 
brethren  in  science,  to  whom  they  were 
sobtnitted,  soon  attracted  the  notice  of 
those  who  had  sufficient  influence  at  court 
to  procure  a  diarter  of  incorporation,  from 
a  monarch  whose  pursuits  were  widely  dif- 
ferent, and  which  was  dated  April  22, 1663. 
Tliis  act  reflecting  equal  houour  on  the  ag« 
and  nation,  was  accompanied  by  a  declara- 
tion from  the  Krag  expressed  within  it,  that 
he  wished  to  be  considered  in  the  threefold 
diaracter  of  founder,  patron,  and  compa- 
nion. 

Thus  the  Society  received  the  royal  pro- 
tection, and  became  a  body  pohtic,  under 
the  direction  of  a  president  and  council, 
irfao  were  elected  by  the  fellows  or  mem- 
bers; the  latter  also  cannot  obtain  admis- 
sioo  without  the  routine  of  being  proposed 
by  persons  already  admitted,  who,  by  this 
means,  become  responsible  for  the  propriety 
of  the  recommendation ;  and  a  formal  ballot, 
which  takes  place  after  a  sufficient  time  has 
elipied,  to  enable  the  Society  to  judge 
whether  the  candidate  has  just  pretensions 
to  the  honoarable  and  learned  distinction  of 
Fellow  of  the  Koyal  Society,  *^  for  pro- 
motmg  the  knowledge  of  natural  things  and 
asefol  experiments.**  The  liberality  which 
^ost  nniversaUy  distinguishes  the  genuine 
philosopher,  soon  furnished  then:  apart- 
ments with  valuable  and  interesting,  natu- 
ral and  artificial  productions ;  and  they  were 
sufficiently  nnmerous  at  the  commencement 
of  the  eighteenth  century  to  compose  a 
fcho  catalogue,  for  which  the  public  are 
indebted  to  Dr.  Grew  -,  since  that  period 
the  contributions  have  greatly  multiplied^ 
snd  fomi  a  most  importmt  coUectuuou 


The  meetings  are  now  held  weekly,  for 
the  general  purposes  of  the  Society, 
from  the  middle  of  November  till  Jaly, 
on  Thursday  evenings,  between  the  hours 
of  eight  and  nine  o'clock,  when  those 
papers  are  read  which  the  secretary  re- 
ceives in  the  interval  between  each  meet- 
ing, and  exhibits  sucli  curiosities  as  may 
be  sent  to  him  for  that  purpose.  Their 
own  declaration,  made  very  long  since,  will 
contribute  to  explahi  the  nature  of  tlie 
communications  to  tliis  vahiable  institution, 
which  is  calcnhited  to  "  make  fiiithful  re- 
cords of  all  the  works  of  nature  or  art 
which  come  within  their  reach  ;  so  that  the  » 
present,  as  well  as  after  ages,  may  be  enabled 
to  put  a  mark  on  errors  which  have  been 
strengthened  by  long  prescription;  to  re- 
store truths  that  have  been  neglected ;  to 
pot  those  already  known  to  more  various 
uses,  and  to  make  the  way  more  passable  to 
what  remains  unrevealed." 

Society  ofAntiquarut^s,  Tliongh  the  ob- 
ject of  this  body  is  of  rattier  less  importance 
than  that  of  the  Royal  Society,  yet  it  has  ob- 
tained a  celebrity  little  inferior,  as  much  has 
been  done  by  it  towards  ascertaining  the 
changes  which  hare  taken  place  in  the  sur- 
face of  the  earth,  exclnsive  of  tlie  principal 
purpose  of  the  association,  which  is  to  gene- 
rate a  liking  for  the  study  of  our  national  an- 
tiquities; so  that,  in  the  sequel,  genuine  his- 
tory shall  be  preferred  to  the  superficial  in- 
formation gleaned  from  monastic  writers  ; 
this  will  be  still  further  explained  by  the 
preamble  of  the  charter,  which  asserts  that 
the  study  of  antiquity,  and  tlie  history  of 
former  times,  has  ever  been  esteemed 
highly  connmendable  and  nseful,  not  only  to 
improve  the  minds  of  men,  but  also  to  in« 
cite  them  to  virtuous  and  noble  actions, 
and  such  as  may  hereafter  render  them  fii- 
mous  and  worthy  examples  to  late  poste- 
rity. 

When  we  recollect,  that  from  the  time  of 
Henry  VIII.  learning  began  to  be  more  ge- 
nerally diffinsed  throneliout  all  ranks  of  peo- 
ple, and  that  Leland,  Stowe,  Camden,  Dug- 
dale,  Speed,  Sir  Robert  Cotton,  and  many 
other  eminent  antiquarians,  nsed  every  en- 
deavour to  rouse  their  countrymen  into  a 
relish  for  their  pursuits  it  may  be  readily 
srpposed,  that  attempts  were  made  to  fo^m 
a  society  which  might  more  effectually  pro- 
mote individual  views  ;  that  such  attempts 
occurred  we  have  sufficient  evidence,  but 
that  some  adverse  cause  existed  to  prevent 
their  fruition  equal  proof  exists,  in  tbe  fact; 
that  the  society  did  not  receive  tbe  royal 
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aanctHm  till  1751,  when  George  II.  granted 
the  iD&nt  association  a  charter  of  incorpo- 
ration, dated  November  9,  in  the  above 
year;  this  imtrument  declared  the  mo- 
narch to  be  the  foander  and  patron  of  the 
society,  which  is  enabled  to  ^ceive  and  hold 
in  perpetuity  any  antiqnitiTes,  books,  manu- 
scripts, &c.  and  lands,  tenements,  and  here- 
ditamentSy  not  exceeding  the  yearly  valae 
of  one  thonsand  pounds,  which  the  genero* 
sity  of  individuals  may  prompt  them  to 
bestow  on  the  members  collectively ;  or  the 
society  may  purchase  property  of  the  same 
description,  to  the  same  amount,  without  li- 
cence of  alienation  in  mortmain. 

The  government  of  the  sdciety  consists 
of  twenty-one  persons,  of  whom  one  is  con* 
stituted  the  president,  and  the  first  so  ho- 
noured vns  the  celebrated  Martin  Fpikes, 
Esq.  who  held  that  office  tin  the  tSd  of 
April,  the  day  appomttd  for  all  subsequent 
elections,  which  the  charter  declares  shall 
be  annual.  The  first  council  under  the 
act  of  incorporation  contained  the  names 
of  Viscooni  Fit2william,  Lord  Willoughby 
of  Parfaam,  James'  \^est,  Esq.  Mr.  Gale, 
Mr.  Wray,  Dr.  Browne  Willis,  Dr.  Rawlin- 
•on,  and  Arries  and  Vertue,  names  that  re- 
flected honour  on  ^e  nation,  and  were  weQ 
calcukited  to  confirm  the  credit  and  stabi- 
lity of  the  society,  which  the  ^ing  ordained 
should  be  composed  of  men  of  acknow- 
ledged abilities,  judging  from  the  fbllowhia 
excellent  criterion  of  their  pretensions, 
^'  by  how  much  any  person  shall  be  more 
excellmg  in  the  knowledge  of  the  antiquities 
and  history  of  this  and  other  nations  ;  by 
bow  much  the  mere  they  are  desurous  to 
promote  the  honour,  business,  and  emolu- 
ments of  this  society  ;  and  by  how  much 
the  more  eminent  they  shall  be  for  piety, 
virtue,  integrity,  and  loyalty ;  by  so  much 
the  more  t%  and  worthy  sinll  such  person 
be  judged  of  being  elected  and  admitted 
into  tlie  said  society." 

Their  transactions,  as  a  body,  are  mider 
the  control  of  an  elective  director,  who 
superintends  the  progress  of  intended  works, 
of  which  the  Society  have  published  fifteen 
quarto  volumes  under  the  title  Archaeologia, 
illustrated  with  engravmgs,  three  of  Ve- 
tusta  Mpnumenta,  and  a  very  considerable 
number  of  separate  prints,  and  particularly 
ot  elevations  of  cathedrals. 

Tlie  general  meetings  of  the  society  are 

beld  on  eyery  Thursday  evening  between 

the  months  of  November  and  July,  and  im- 

'piediately  befor^  the  sitting  of  the  Royal 

Society,  whose  apartments  are  separated 


by  an  anti-room,  common  to  both,  from 
those  belonging  to  the  Antiquarians,  ni  So- 
merset fkme;  ui  the  left  wing  of  which 
the  latter  have  an  excellent  hbiary,  open 
to  the  Mows  from  ten  tiU  four  o'dock 
evciy  day,  who  have  the  finther  privilege 
of  borrowing  books  for  any  time  not  ex- 
ceeding a  month,  by  a  written  appHcatioa 
at  ^a  general  meetings  or  to  tbeseeietaiy 
during  the  recess.  ^ 

Similar  to  the  proceedings  of  theBoysl 
Society,  all  communications  must  be  roide 
to  the  secretary,  who  reads  those  thooglit 
to  possess  sufficient  merit,  and  in  the  saaic 
manner  cxhil^its  fi-agments  of  antiquity  and 
drawings,  all  which  are  heard  and  ess- 
mmed  in  profound  silence. 

Society  for  the  ent&wragment  qfArU, 
Mam^cture8,md  Commerce.  This  institD- 
tion  originated  fix>m  the  truly  patriotic 
views  of  several  worthy  members  of  the 
community,  who  were  sensible  that  rewards 
from  a  society  formed  of  the  noUe,  the 
rich,  and  the  learned,  were  belter  calca- 
lated  to  produce  emulation  in  eveiy  de- 
partment of  the  pursuits  mentioned  ui  the 
title  of  it,  than  tiie  mere  prospect  of  advsn- 
tage  to  be  derived  from  the  employnieot  of 
individuals.  The  idea  seems  to  have  met 
the  approbation  of  tlie  public,  and  a  very 
short  time  elapsed  ere  aufficicnt  sums  of 
money  were  procured  to  set  this  nselhl 
and  respectable  body  in  motion :  we  now 
find  them  fixed  in  a  superb  mansion,  part 
of  the  Adelphi  Buildings,  nplendidly  adoro- 
^ed  with  paintings  presented  by  the  late  Mr. 
Barry,  the  work  of  his  own  pencil,  and  inr« 
rounded  by  numerous  models  of  articles, 
wiiich  render  their  inventors  memorshle, 
and  their  patrons  more  honourable  mem* 
bers  oif  society  than  the  most  adventurous 
mOitary  heroes  of  ancient  or  modeni 
tunes. 

Subscriptions  for  life,  and  by  the  year,and 
some  other  resources,  supply  the  wants  of 
the  institution,  which  are  confined  to  the 
actual  expenses  of  their  hall,  their  officers, 
and  servants,  and  the  rewards  honorary  and 
pecuniary.  In  explaining  their  mothes, 
they  say  their  object  is  to  promote  the 
arts,  manufactures,  and  conunerce  of  this 
kingdom,  by  giving  rewards  for  all  such 
usefiil  inventions,  discoveries,  or  improve- 
ments, as  tend  to  that  purpose;  and  io 
pursuance  of  this  plan,  the  society  bv 
already  expended  between  ibrty  andm^ 
thousand  pounds,  advanced  by  the  voIbo- 
tary  subscription  of  their  members,  and 
legacies  bequeathed.   The  manner  in  which 
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fim  above  ¥Mt  sum 

n  most  honourably  ezplained  by  the  secre- 
iuj  and  other  officers  at  the  hall,  and  the 
legbter,  eihibited  at  the  same  time,  vill 
ibow  the  Tery  great  advantages  which  the 
paUtc  derives  from  the  institution.    The 
meetings  of   tbe  society  are  held  every 
Wednesday,  at  seven  o'clock  in  the  even- 
ing, from  October  to  Jane,  and  the  various 
committees  on  other  evenings  during  the 
sessMn.    Each  member  has  thi:  privilege, 
on  any  weekly  meetoig,  of  proposing  a  can- 
didate for  admission,  provided  three  mem- 
bers sign  the  written  instrument  prescribed 
for  that  purpose.    Peers  of  the  realm,  or 
lords  of  parltaroent,  are  ballotted  for  imme- 
diateiy  upon  being  proposed,  but  the  names 
of  all  others  must  be  inserted  in  a  list  which 
the  secretary  suspends  in  the  mating  room ; 
the  persoii  is  then  balloCted  for,  and  if  two 
thirds  of  the  members  present  vote  in  his 
fii?onr,  he  becomes  a  perpetual  member 
on  paying  twenty  guineas,  or  a  subscribing 
member  upon  payment  of  any  sum  amount- 
mg  to  not  less  than  two  guineas  per  annum. 
Every  member  is  admitted  to  participate 
in  all  the  transactions  of  the  society,  and 
may  attend  and  vote  at  the  several  com- 
mittees; besides  which,  he  has  the  privi- 
lege, at  the  weekly  meetings,  of  proposing 
two  persons  as  auditors  of  the  general  ac- 
connis,  and,  by  addressing  a  note  to  the 
ngistrar,  of  introducing  his  friends  to  ex- 
imine  the  numerous  models,  machines,  and 
productibiis,  in  different  branches  of  arts, 
nanofiKstures,  and  commerce,  for  which 
rewards  have  been  bestowed ;  and  to  in- 
spect the  magnificent  series  of  moral  and 
histiHical  paintings,  so  happily  contrived 
and    completed   by    James   Barry,   Esq. 
iriuch,  vrith  some  valuable  busts  and  sta- 
tues, decorate  the  great  room.  -He  has 
also  the  use  of  a  valuable  library,  and  is 
entitled  to  the  annual  volume  Hi  the  So- 
csefy's  Transactions. 

Our  limits  will  not  permit  us  to  give 
nore  than  the  heads  of  the  subjects  for 
whidi  premiums  are  offered,  as  tbe  ramifi- 
catioos  of  each  are  very  numerous,  in  order 
to  render  the  operations  of  tlie  society 
as  nsefol  as  possible.  They  are  for  plant- 
ing and  husbandry,  containing  fifty-seven 
Masses;  for  discoveries  and  improvements 
in  chemistry,  dying,  and  mineralogy,  m 
twenty  eight  classes ;  for  promoting  th^ 
poUte  arts,  includ'mg  one  class  offered  by 
tbe  will  of  John  Stock,  Esq.  for  sculpture, 
twenty-two  classes ;  for  encouraging  and  im- 
proving imnufactures,  ^ix  classes  j  for  in- 
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been  /cBstributed     ventions  in  mechanics,  twelve  dasses  ;  and 


to  these  are  added  premiiuns  for  the  advan- 
tage of  the  British  colonies,  and  the  British 
settlements  in  the  East  Indies,  in  thirty- 
four  classes.  The  premiums  alhided  to  are 
medals  of  gold  and  silver,  gold  and  silver 
pallets,  and  piuaes  of  ten,  twenty,  or  thirty, 
&c  guineas. 

As  the  primary  object  of  the  society,  in 
ofi*ering  th^e  rewards,  is  to  rouse  tbe  ener« 
gy  of  individuals,  and  to  give  currency  to 
tlieir  inventions  and  improvements  which 
appear  to  promise  general  benefit ;  the  so- 
ciety is'carefiil  to  acquaint  tlie  candidates 
for  them,  *^  that  if  the  means  by  which  the 
respective  objects '  are  effected  do  require- 
an  expense  or  trouble  too  great  for  general 
purposes,    the  society  will   not  consider 
itsdf  as  bound  to  give  the  offered  reward  ; 
but  though  it  thus  res^t^es  the  power  of 
giving,  in  all  cases,  sudi  part  only  of  any 
premium  as  the  performance  shall  be  ad* 
judged  to  deserve,  or  of  withholding  the 
whole,  if  there  be  no  merit;  yet  the  candi-    ^ 
dates  may  be  assured,    the  society   will 
always  judge   liberally   of    their   several 
claims."      Tht  society   requires  that  the 
subjects,  offered  for  obtaining  the  premi* 
urns,  should  be  delivered  at  their  house 
wit^iout  the  namf^  of  the  inventors  or  im- 
provers, or  any  intimation  by  which  they 
may  be  discovered,  and  that  each  subject 
thus  offered  shall  have  some  private  nuirk 
affixed,  which  mark  must  appear  upon  the 
outside  of  a  sealed  paper,  containing  within 
the  claimant's  name  aiid  address^  to  be  de* 
liveredwith  the  model,  machine,  &c.  and   , 
they  very  properly  refuse  to  perform  their 
part  of  this  liberal  compact,  unless  the  can- 
didate' literally  compUes  with  these  judi- 
cious and  necessary  rules  to  preserve  the 
strictest  impartiality. 

The  society  open  no  papers  excep  t  that  cor* 
responding  to  the  mark  which  obtains  a  pre- 
mium, unless  it  should  in  some  case  become  ^ 
necessary  for  the  determination  of  the  claim ; 
the  remainder,  of  the  papers  are  returned 
with  the  articles  they  belong  tp,  if  inquired 
after  by  the  mark  within  two  years;  should 
they  not  be  demanded  at  tiie  close  of  that 
period,  they  are  publicly  burnt,  in  the  state 
in  which  they  were  sent,  during  the  sittmg 
of  the  society.  The  models  that  are  consi* 
dered  worthy  of  a  premium,  or  bounty,  be- 
come the  property  of  the  Society,  and  when 
either  is  granted  for  a  machine,  the  party 
receiving  it  is  expected  to  present  the  Insti- 
tution with  a  perfect  model.  As  it  cannot 
be  expected  that  tbe  fui^ds  of  tlie  society 
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■hoQld  amoimtto  a  sum  equal  to  the  daimi 
of  very  numeroiis  appHcants,  itr  bounties 
are  neceaearily  confined  to  the  residents  of 
Great  Britain  and  Ireland,  except  an  ex- 
press intimation  to  the  contrary  occnn;  nor 
can  any  person  receive  a  premiani  who 
has  obtaiiMd  a  patent  for  his  discovery  or 
improvement ;  besides,  every  person  claim- 
ing is  expected  to  act  in  the  same  open  and 
ingennotts  manner  adopted  by  the  society, 
for  should  he  be  detected  in  any  unfair 
attempts  to  secure  raccess,  he  not  only  for- 
feits all  pretensions  for  the  time,  bnt  is  ren- 
dered incapable  of  fature  application. 

The  performances  sent  each  year,  which 
have  obtained  regards,  are  left  in  the  pos- 
session of  the  institution  till  after  the  pub- 
lic distribution  of  them,  bnt  no  member 
cau  be  a  candidate  for  any  thing  more  than 
the  honorary  medal  of  the  society.  **  The 
candidates  are,  in  all  cases,  expected  to 
fhmish  a  particalar  account  of  the  subject 
of  their  claims ;  and  where  certificates  are 
required  to  be  produced  in  claim  of  pre- 
miums, they  are  to  be  expressed  as  clearly 
as  possible  in  the  words  of  the  respective 
advertisements,  and  to  be  signed  by  per- 
sons who,  have  a  positive  knowledge  of  the 
Acts  stated.  Where  premiums  or  bounties 
are  obtained,  in  consequence  of  specimens 
produced,  the  society  retains  such  part  of 
those  specimens  as  it  judges  necessary ;  at 
the  same  time,  making  reasonable  compen- 
sation to  the  party  concerned,  who  cannot 
be  admitted  to  any  or  the  meetings  of  the 
society,  or  its  committees,  or  at  their  rooms, 
after  they  have  delivered  their  claims,  un- 
less they  are  summoned  by  the  latter.  The 
stated  periods  for  distributing  the  rewards 
produce  a  most  interesting  series  of  spec- 
tacles, whidi  are  not  perhaps  equalled  by 
the  operations  of  any  other  society. 

Were  we  to  fbltow  the  subject  of  this 
article  to  the  extent  it  deserves,  we  should 
enter  into  an  account  of  tlie 

Society^  the  relief  of'  pcnoiu  confined 
for  $mail  debis^  which  originated  in  the  be- 
pevolent  mind  of  Dr.  Dodd,  and  has  been 
continued  to  the  present  moment  with  great 
success :  and  of  the 

Society,  Royal  Hwmane,f9r  the  recovery 
ffper^onsfrom  supposed  death,  and  of  various 
Others  under  difierent  denominatious,  ex* 
phtsive  of  the 

Societies,  benefit^  which  have  recently, 
under  the  authority  of  an  act  of  pariiament, 
been  established  throughout  the  kingdom; 
xand  which  deserve  every  possible  encotuage- 
inent^  as  by  their  operatioa  the  poorest  la- 


bourer may^  by  the  weekly  deposit  of  a  very 
sfhall  portion  of  his  earnings,  assist  m  form- 
ing a  fbnd  that  will,  in  the  event  of  ilhiess, 
afibrd  him  every  comfort,  and  a  decent  fu- 
neral should  it  prove  fatal. 

Several  most  respectable  and  laudable 
societies  have  lately  been  founded,  as  the 
London  Institution,  the  Sorry  Institntioo, 
the  Russell  Institution, and  the Royallnsti- 
tution;  of  the  Royal  and  London  Institu- 
tions we  simll  proceed  to  give  some  accontat. 

Royal  Institotion.  The  immediate 
origin  of  this  important  society  will  be  best 
explained  by  tlie  following  short  extract 
from  a  Ifetter  written  by  Count  Rumford, 
in  1799,  to  the  Committee  of  the  society, 
for  **  bettering  the  condition  of  the  poor." 
**  Inclosed  I  have  the  honour  to  send  yon 
a  corrected  copy  of  the  proposals  I  took 
the  liberty  of  laying  before  you  on  Thurs- 
day last,  for  forming  in  tliis  capital,  by 
private  subscription,  a  public  institotion 
for  diffusing  the  knowledge,  and  facilitating 
the  general  and  speedy  introduction  of  new 
and  useful  mechanical  inventions  and  im* 
provements ;  and  also  for  teaching,  by  re- 
gular courses  of  philosophical  lectures  and 
experiments,  tlie  application  of  the  new  dis- 
coveries in  science,  to  the  improvement  of 
arts  and  manufactures,  and  in  facilitating 
the  means  of  procuring  the  comforts  and 
conveniencics  of  life.*' 

The  Connnittee  made  use  of  the  first  op> 
portunity  of  communicating  the  above  pro- 
posal to  the  society  of  which  ihey  were  the 
acting  members;  the  society  immediately 
appointed  a  new  Committee  to  confer  with 
the  Count,  and  they  reported,  «  that  they 
were  satisfied  that  the  histitotion  proposed 
by  him  would  be  extremely  beneficial  and 
interesting  to  the  community;**  and  they 
recommended  tliat,  in  order  to  procure  the 
necessary  sum  of  money  for  establishing  it, 
subscribers  of  fifty  guineas  each  shoultl  be- 
come perpetual  proprietors  of  the  new  in- 
stitution ;  and  that  each  of  tliose  persons 
should  have  perpetual  transferable  tickets 
for  the  lectures,  besides  admission  to  the 
apartments;  further  proposing,  that  when 
thirty  such  suljscribers  were  obtained  they 
should  be  invited  to  meet  to  receive  the 
plan,  and  elect  managers  for  the  future  pro- 
ceedings. This  report  was  favourably  re- 
ceived and  adopted,  and  a  paper  was  Jin- 
mediately  printed,  explaining  the  proposed 
institution,  and  inviting  those  to  whom  it 
was  conununicated  to  become  subscribers 
on  the  above  terms ;  fifty-eight  names  were 
instantly  procured,  of  the  highest  respect* 
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aUit  J ;  the  asml  meafores  were  pnrsaed  in 
onier  to  give  pennaneocy  and  cdnseqnence 
t9  tlie  undertaking ;  tbey  were  completely 
necessful,  and  we  now  find  it  flourishing 
nader  the  royal  sanction,  an  honpnr  to  the 
Bition  and  inventor,  to  whom  we  shoold  be 
hi^y  oDgratefal  did  we  omit  to  give  an 
outline  of  his  original  plan,  which  must  of 
conne  be  the  basis  of  all  present  and  future 
operations. 

Spadoos  and  airy  rooms  he  considered 
absolotely  necessary  for  the  reception  and 
exhibition  of  mechanical  inventions  and  im- 
prerements,  and  those  are  to  be  confined 
to  inch  as  tend  to  increase  the  conveniencies 
aod  comforts  of  life,  to  establish  domestic 
economy,  improve  taste,  and  useful  indus* 
try;  and  in  order  to  promote  this  part  of 
tlie  riewB  of  the  institution  to  the  utmost, 
be  purposed  that  the  best  models  should  be 
procored  and  shown  in  action,  or  actual 
ise,  of  cottage  fire-places,  and  kitchen  uten« 
ah  for  cottagers,  a  complete  kitchen  for  a 
ivm-hoose,  with  all  the  necessary  utensils ; 
a  complete  kitchen,  with  the  utensils  for 
the  family  of  a  man  of  fortune ;  a  complete 
lanodry  for  a  gentleman's  fiimily;  and  a 
poblic  boqntal,  including  all  the  usual  ap< 
pantos;  Russian,  Swedish,  and  German 
ftores;  open  fire-places,  on  the  best  prin- 
ciples, with  fires  in  them ;  ornamental  and 
eccBomical  grates ;  stoves  in  elegant  forms^ 
for  halls,  drawing  and  eating  rooms,  &c. 
He  next  proposed  to  exhibit  warkiug  mo- 
dels of  die  steam-engine,  on  a  reduced  scale, 

I  andof  all  the  rarieties  of  boilers  for  manu- 
ftctories,  hospitals,  and  ships,  with  improv- 
ed fire^places ;    models  of  ventilators  for 

I  rooms  and  ships ;  modek  of  hot-houses,  of 
fime-kihis,  of  boilers,  steam  boilers,  &c,  for 
preparing  food  fbr  cattle  stall-fed ;  of  cot- 
tages, spinning-wheels,  and  looms,  calculat- 
ed for  the  advantage  of  the  poor,  or  any 
other  machinery  to  employ  them  at  home ; 
Bodels  of  all  newly  invented  machines  and 
iaiplements  likely  to  become  beneficial  in 
Mandry ;  models  of  variously  constructed 
Iindges,  and  any  others  which  the  managers 
■ay  hereafter  deem  worthy  of  a  place  in  so^ 
<iteasi?e  a  collection :  that  this  part  of  the 
tttablishment  may  be  rendered  as  useful  as 
P^ble,  the  Count  proposed  that  iUustra- 
live  drawings  ^onld  accompany  the  models, 
^  with  a  written  description,  and  the 
Prices  affixed  at  which  tlie  articles  may  be 
proeored. 

IW  second  object  of  the  hostitution  is 
^  teacUng  the  application  of  science  to 
^  Qiefid  pnrpoaes  of  life;  for  tliif  branch  a 


lecture  room  was  to  be  provided,  whicb 
might  serve  at  the  same  time  for  philosopbi- 
cal  experiments,  with  a  complete  kboratory 
and  philosophical  apparatus;  the  room  he 
wished  to  contain  convenient  places  for  the 
subscribers,  which  he  ^commends  should 
be  well  warmed  and  perfectly  ventilated; 
the  lecturers  to  be  chosen  by  the  managers, 
with  the  utmost  circumspection,  that  none 
but  men  of  eminence,  in  their  respective 
pursuits,  should  officiate  in  that  most  inn 
portant  and  most  distinguished  situation; 
and,  he  adds,  <<  no  subjects  vrill  ever  be 
permitted  to  be  discussed  at  these  lectured 
but  such  as  are  strictly  scientifical,  and  im« 
mediately  d>nnected  vrith  that  particular 
branch  of  science,  publicly  announced,  as 
the  subject  of  the  lecture."  Perso'ns,  by  his 
plan,  are  to  bepermitted  to  attend  the  lec- 
tures on  being  recommended  by  a  subscri- 
ber, and  paying  a  small  sum.  The  subject 
of  the  lectures  he  proposed  shpnid  be  on 
the  application  of  heat  to  the  various  pur- 
poses of  life;  the  combustiou  of  mfhun- 
mable  bodies,  and  the  relative  quantities  of 
heat  producible  by  the  different  substance 
used  as  fuel,  the  management  of  fire,  and 
the  economy  of  fuel ;  the  principles  of  the 
warmth  of  clothing ;  the  efiects  of  heat  and 
cold,  and  of  winds  of  each  description  on 
the  human  body,  in  health  and  illness ;  the 
effects  of  vitiated  air ;  the  means  of  render- 
ing dwelling-houses  heslthy  and  comfortable  ; 
the  procuring  and  preserving  of  ice,  and  cod> 
structibn  of  ice-houses ;  preservinpr  food  ua 
different  seasons  and  climates ;  cooling  fluids 
without  the  assistance  of  ice ;  on  vegetatioB, 
and  of  the  specific  nature  of  those  that  are 
produced  by  maniu'es ;  of  composing  the  lat- 
ter, and  adapting  it  to  particular  soils;  the 
nature  of  those  changes  tliat  are  produced  on 
substances  used  as  fbod,  and  of  that  wMdt 
takes  place  in  its  digestion;  tlie  chemical 
principles  of  tanning  bides,  and  their  im- 
provement ;  the  chemical  principlea  of  the 
art  of  making  soap ;  of  the  art  of  bleaching, 
dying ;  and,  in  general,  of  all  the  mecba* 
nical  arts,  as  they  apply  to  the  various 
branches  of  maaufiictqre. 

At  the  first  meeting  of  the  managers,  held 
at  the  house  of  Sir  Joseph  Banks,  March  9, 
1799,  when  that  gentleman  presided,  it  was 
proposed  and  resolved,  <'  that  the  proposals 
for  forming  tlie  institution,  as  pnblished  by 
Count  Rumford,  be  approved  and  adopted 
by  the  managers;  subject,  hovrever,  to  such 
partial  modifications  as  shall  be  by  them 
found  to  be  necessary  or  useful.'' 

A  Committee  of  Managen,  chosen  by 
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ballot  Grom  the  proprietors^  direct  and  go* 
▼em  all  the  concerns  of  the  institntion ;  the 
three  first  of  whom  serve  three  years,  the 
second  two  years,  and  the  third  one  year ; 
the  whole  nine  being  eligible  for  re-election, 
as  no  emolument  whatever  accrues  to  the 
managers,  they  are  ^  considered  as  having 
pledged  their  honour  to  preserve  the  esta^ 
blishment  inviolate;  they  are  required  to 
insnre  tlie  effects  under  their  care  from  fire ; 
to  keep  an  exact  account  of  all  the  pro> 
perty,  of  the  receipts  and  expenditure, 
and  minutes  of  all  their  proceedings ;  be- 
«des  preserving  the  utmost  order,  and  exer- 
cising the  strictest  economy  in  all  their  pepu* 
niary  arts ;  apd  they  are  forbidden  to  give 
premiums,  or  rewards,  to  those  who  invent 
iny  things  useful,  the  design  of  the  ipstico- 
Uon  being  exclusively  for  improvement  and 
the  difiiision  of  knowledge. 

'A  Committee  of  Visitors,  selected  from 
the  proprietors,  totally  distinct  from  tlie 
managers,  are  appointed  to  inspect  the  pro- 
ceedings of  the  latter.  Such  is  the  R^yal 
Institution  ;'fi-om  which  we  shall  now  turn 
our  attention  to  the 

London  Institution,  /or  the  advance' 
maU  qf  Literature  and  the  d^fusion  of  useful 
Knowledge,  Tlie  original  object  of  the  pro- 
moters of  this  undertaking  vr)u  the  acquisi- 
tion of  an  extensive  and  valuable  Ubnuy, 
to  difiiise  useful  knowledge  by  the  means 
of  lectures  and  experiments,  and  to  esta- 
blish a  reading  room  for  the  reception  and 
use  of  foreign  and  domestic  journals,  perio- 
dical works,  pamphlets,  and  new  publica- 
tions. Having  accomplislied  this,  procured 
a  charter,  and  fairly  set  the  machuae  in 
motion,  the  foUowmg  regulations  'were 
adopted :  aH  the  concerns  of  tlie  institution 
are  governed  by  a  Committee  of  Managers, 
composed  of  the  President,  four  Vice  Pre- 
sidents, twenty  Managers,  and  the  Secre- 
tary, vriio  are  chosen  by  and  from  the  pro- 
prie'tors,  one  fourth  of  whom  vacate  their 
offices  annually,  but  may  be  re-elected.  A 
Committee  of  Visitors,  consisting  of  the 
President  and  twelve  otiier  persons,  none 
of  whom  are  nunagers,  elected  by  the  pro- 
prietors from  their  own  body,  one  fbiirth 
▼acatbg  their  offices,  as  in  the  case  of  the 
ulaoagers,  have  authority  to  examine,  at 
any  time,  every  department  of  the  iustitn- 
tion,  making  their  report,  at  tlieir  own 
option,  either  to  the  Committee  of  Mana- 
gers, or  Court  of  Proprietors ;  and  five  of 
those  concurring  in  the  propriety  of  the 
measure,  may  convene  a  sjtecial  general 


meeting  of  the  proprietors,  after  giviaf 
eight  days  previous  notice. 

An  annual  meetmg  is  held  in  April,  when 
five  auditors  are  appointed  by  and  firooi  the 
proprietors,  who  are  to  examine  the  ac- 
counts of  the  institution,  and  prepare  a  re- 
port to  be  printed,  and  presented  to  each 
proprietor  previous  to  the  next  anoHsl 
meeting ;  and  at  this  meetmg  the  electiou 
of  the  president,  |One  vice-president,  five 
managan,  three  visitors,  the  treasorer,  and 
secretary,  takes  pla&e.  The  president,  or  a 
vice-president,  takes  thechair ;  bat  if  neither 
,  should  happen  to  be  present,  a  manager  ii 
to  preside :  the  secretary  makes  murates  of 
the  proceedings,  which  are  read  at  the  next 
meeting,  and  if  then  approved  of  as  conect, 
are  to  be  signed  by  the  president,  or  chair- 
man: notice  is  given  eight  days  before  the 
meeting  in  four  of  the  morning  papen,  aad 
papers  for  the  uitcnded  ballot  aie  pieptied 
at  the  house  of  the  institution :  many  other 
reguhitions  are  established  on  this  head,  and 
for  calling  special  meetings,  vriiich  are  high* 
ly  useful  and  proper,  but  are  toe  long  for 
this  article.  The  managers  are  empowered 
to  engage  professors  and  lecturers,  who  are 
to  enter  into  courses  on  experimental  philo- 
sophy, cliemistry,  and  on  the  difierent  de> 
partmenta  of  literature  and  the  arts,  which 
arc  to  be  given  annually,  or  more  freqoeot- 
ly  if  thought  proper,  at  the  rooms  of  the 
establishment,  at  which  tune  fiie  mansgers 
are  requu-Ad  to  be  careful  that  no  other 
subjects  are  treated  of  except  such  as  are 
decidedly  connected  with  the  objects  of  it 
The  managers  are  besides  to  elect  and  ap- 
point annually,  or  otherwise,  the  profetsois, 
lecturers,  librarians,  the  assistant  secretaries, 
and  other  officers,  who  are  subjeet  to  their 
control,  and  may  be  dismissed  by  them; 
and  they -have  the  same  powers  with  all  the 
domestic  servants  of  the  institution  j  they 
also  direct  all  the  afikirs  of  the^boose,  and 
make  such  reguhitions  for  it  as  they  may 
thmk  proper ;  appoint  a  superintemfamt  of 
the  infericrr  officers,  and  their  expenses ; 
and  may  permit  such  attendants  as  they 
please  to  reside  in  the  house.  The  raant- 
gers  are  required  to  keep  registers  of  aU 
their  receipts  and  payments,  their  own 
transactions,  and  tliose  of  their  agents,  &c. 
which,  with  the  necessary  vohchers,  are  to 
be  completed  to  the  31st  of  December  an- 
nually, and  laid  before  the  auditors  by  the 
25th  of  March  following.  They  have  addi- 
tional powers  to  admit  foreigners  of  high 
rank,  or  of  distinguished  scientific  a^qoir^ 
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■rants,  to  the  lectoret,  libraiyy  and  other 
fooms  of  the  establishment.  Their  meet- 
iop  most  be  held  io  the  house,  nor  can  any 
iNtttnefs  be  tranUcted  by  them  unless  three 
members  at  least  are  present.  Those  meet* 
iii0s  are  monthly;  and  ^special  meetings 
■ay  be  called  on  the  requisition  of  the  pra- 
sident,  or  two  Yice^presidents,  or  any  three 
BBB&agers ;  the  piesident,  a  ^ce-prttident, 
•r  a  manager,  may  preside  on  eadi  of  these 
oecasioBS;  and  the  president,  or  <^iairman, 
is  allowed  a  double  vote  when  an  equal  di* 
▼iaon  takes  place  on  a  question. 

The  visitors  cannot  act  unless  three  are 
aaseail>led ;  and  they  meet  in  March,  June, 
Septentber,  and  December;  Imt  other  spe* 
cial  nseetiiigs  of  them  may  be  convened: 
they  are  ta  elect  from  their  own  body  a 
eccrctary,  who  is  to  make  minutes  of  their 
proceedings,  but  his  office  is  entirely  bo* 
■orary. 

Tbe  number  of  proprietors  is  limited  at 
pretent  to  1000:  after  the  charter  was  ob- 
tained, the  sum  to  be  demanded  of  such  is 
100  foineas ;  and  the  method  observed  in 
supplying  the  vacancies  hitherto,  has  been 
by  vesdng  that  power  in  the  temporary 
comnittee  of  managers,  who  deliberately 
add  to  the  list-persons  whose  merit  and 
abilities  are  likely  to  prove  advantageous 
to  the  institution ;  their  qnali6cation,  how- 
ever, is  but  seventy*five  guineas.  A  candi- 
date for  this  hononr  must  be  proposed  by  a 
manager  at  the  monthly  meet^  of  that 
body;  the  name  is  suspended  in  the  room 
for  one  Biontb,when  a  ballot  takes  phu^,  and 
a  miyority  of  two  thirds  is  required  in  fiivour 
of  the  admission :  after  he  has  thus  become 
a  proprietor,  he  is  entitled  to  his  certificate, 
the  printed  catalogue,  other  papers  of  the 
institntioB,  and  tickets  of  admission,  free  of 
anj  fortfaer  expense. 

Tbe  property  of  the  institution  is  exclu* 
siTcly  vested  in  the  proprietors,  vrfao,  m 
their  collective  state,  are  enabled  to  dispose 
of  it;  consequently  no  sale,  mortgage,  or 
any  kind  or  manner  of  involving  ^  interests, 
can  possibly  occur,  unless  by  consent  of  tb^ 
whole.  In  return  for  this,  they,  and  the 
subscribers  and  honorary  members,  have 
the  common  right  of  admission  to  the  lee-  , 
tnres,  library,  and  reading  rooms,  Ste,  drc. 
every  day,  and  at  all  hours,  dtom  eight 
o^clock  in  the  morning  till  eleven  at  night, 
vrith  the  osual  exceptions  of  Sundays,  holi- 
days, and  Saturdays,  when  the  doors  are 
'dosed  at  three  o'clock  in  tbe  afternoon;  the 
proprietors  have,  be&ides,  one  transferrable 
ticket  tachi  which  admits  to  the  places  al« 


ready  enumerated^  Aproprietor^  whomay 
be  desurous  of  transferring  his  right  in  the 
institution,  must  inlbrm  the  committee  of 
managers  of  the  name  and  residence  of  the 
intended  purchaser  in  writing,  who  is  bal- 
lotted  for  at  theh'  next  meetbg,  unless  the 
transfer  should  be  to  the  possessor's  son, 
who  is  admitted  witliout  that  ceremony :  if 
the  person  should  Ije  rejected,  another  may 
be  proposed:  and  if  he  also  should  be  dis^ 
approved  of,  the  proprietor  wishing  to  sell 
may  claim  from  the  funds  of  the  institution 
such  sum  as  may  then  be  fixed  in  the-  bye- 
laws  as  the  qualification  of  a  proprietor. 
Upon  the  decease  of  a  proprietor,  his  execu- 
tors may  proceed,  with  some  little  varia- 
tion^ in  the  same  manner  prescribed  for  the 
sale  of  a  proprietorship. 

Persons  of  rank  and  superior  qualifica- 
tions, both  natives  and  foreigners,  may  be 
elected  honorary  members ;  but  two  nega- 
tives will  exclude  them  upon  the  ballot 
The  rights  of  life  and  annual  subscribers 
necessarily  extend  no  further  than  to  the 
Bse  of  the  rooms  and  library,  nor  can  they 
be  admitted  such  without  the  ceremony  of 
proposing  and  electing.  Subscribers  to  the 
library,  or  to  particahn*  courses  of  lectures, 
are  admitted  upon  terms  fixed  by  the  ma-, 
nagem,  who  also  admit  ladies  in  the  same 
way,  but  to  the  lectures  only. 

A  meeting  of  the  proprietors  was  held  in 
October,  1805,  vrhen  it  was  resolved,  tha| 
the  sum  of  40,0001.  should  as  speedily  as 
possible  be  mvested  in  the  fimds,  in  order 
that  a  permanent  basis  might  be  founded  to 
secure  the  success  of  the  institution ;  other 
sums  were  at  the  same  tune  directed  to  be 
placed  in  floating  pabhc  securities,  to  be 
disposed  of  when  the  produce  should  be 
wanted.  The  rents,  revcinues,  and  annual 
income,  to  be  applied  for  rent,  taxes,  sala- 
ries, repairs,  &c.  &c,  and  in  purchasing  fo- 
reign and  domestic  journals,  periodical  and 
other  new  works,  for  the  use  of  the  reading 
room:  the  surplus  beyond  these  purposes 
was  directed  by  the  meeting  to  be  used  for 
augmenting  the  library  and  tiie  philosophi- 
cal apparatus. 

We  shall  condode  jsur  account  of  this  ex- 
cdlent^  institution  in  the  words  of  the  rules 
for  the  use  of  the  library.  *'  No  person 
shall  take  down  any  of'  the  books  in  tiie 
library ;  but  a  note  or  card,  containing  the 
name  Df  the  person  applying,  and  the  title 
of  the  book,  must  be  given  to  the  librarian, 
or  attendant,  who  shalf  supply  him  with  the 
book  reqoy^d.  No  person  sliall  take  away 
any  book  belonging  to  the  library."     A 
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Humttoipt  catalogse  is  kept  for  the  tub- 
•criben  in  the  room;  bnt  a  printed  one  is 
hereafter  to  be  prepared  add  delivered. 
^  No  librarian,  or  attendant,  or  any  other 
officer  or  servant  of  the  mstitatioD,  shall  re*- 
ceive  any  fee,  perquisite,  or  gratuity,  on  ac- 
count of,  or  during  the  execution  of  their 
office,  under  penalty  of  immediate  di&oiis* 
flion  from  the  service  of  the  institatiou." 

SOCMEN,  or  SoxBUBif, '  such  tenants 
as  held  their  lands  and  tenements  ui  socage ; 
but  the  tenants  in  ancient  demesne,  seem 
most  properly  to  be  called  socmans. 

SOCRATIC   pkUosop/itfy   the  doctrines 
and  opinions,  with  regard  to  morality  and 
religion,  maintained  and  taught  by  Socrates. 
By  the  character  of  Socrates,  left  ns  by  the 
ancients,  particnlarly  by  his  sdiolar  Plato, 
Laertins,  &c.  he  appears  to  have  been  one 
of  the  best  and  the  wisest  persons  in  all  the 
heathen  world.    To  him  is  ascribed  the 
first  introduction  of  moral  philosophy,  which 
is  what  is  meant  by  that  usual   saymg^ 
<«  that  Socrates    first   called    philosophy 
down  from  heaven  to  earth ;"  that  is,  from 
the  contemplation  of  the  heavens  and  hea- 
venly bodies,  he  led  men  to  consider  them- 
selves, their  own  passions,  opinions,  facul- 
ties, dnties,  actions,  Sec    He  wrote  notliing 
himself,  yet  all  the  Grecian  sects  of  philo^ 
sophers  refer  their  origin  to  his  discipline, 
particnlarly  the    Phitonists,   Peripatetics, 
Academics,  Cyrenaics,  Stoics,  &c.  but  the 
greatest  part  of  his  philosophy  we  have  m 
,   the  works  of  Plato. 

SODA,  in  mineralogy  and  chemistry,  is 
a  species  of  fossil  salts,  divided  by  mine- 
ralogists  into  common  and  radiated  natron. 
Common  natron  is  of  a  yellowish  grey  co- 
lour ;  it  occurs  in  fine  flakes,  or  in  dnsty 
particles ;  it  has  a  sharp  alkaUne  taste ;  efier- 
vesces  vHth  nitric  add ;  is  easily  sohiMe  in 
water,  and  its  solution  changes  blue  vege- 
table tinctures  to  a  green ;  it  is  fusible  be- 
fore the  blow-pipe.  It  is  found  either  as 
an  efflorescence  on  the  surface  of  the  soil ; 
or  on  decomposing  certain  rocks ;  or  on 
the  sides  and  bottoms  of  lakes^  that  become 
dry  by  the  heat  and  drought  of  summer. 
It  Is  Stained  in  great  abundance  in  many 
parts  of  Oermany,  and  also  in  Egypt.  That 
firom  Egypt  has,  according  to  Klaprotfa, 
yielded  to  analysis  the  foBowmg  substances : 

Carbonate  of  soda 32,c 

Sulphate  of  soda 20.8 

Muriate  of  soda.. 15.O 

Water ....,..' ^ 31.6 


SOH 

ITife  radiated  natron  is  of  a  yellowisli 
grey  colour:  it  occurs  in  crusts,  and  in 
capillary  or  adcnlar  crystals,  which  arc 
•(?g''«lfated  on  one  another;  it  is  glistening 
and  translucent.  This  is  found  native  about 
two  days  journey  from  Fezan,  at  tlie  hot- 
torn  of  a  rocky  mountain,  forming  crusts, 
luually  the  thickness  of  a  knife,  and  some- 
times even  an  inch  tliick  on  the  sorface  of 
the  earth.  It  is  always  crystalline.  Be- 
sides the  great  quantity  carried  to  Egypt 
and  other  parts,  there  arc  said  to  be  fifty 
tons  annually  sent  to  Tripoli.  It  is  not 
adulterated  with  salt.  Though  there  is 
abnndance  of  salt  in  this  part  of  Africa,  it 
roust  be  observed  that  the  salt  nunesare 
situated  on  the  sea  coist,  whereas  tbe  radi- 
ated  natron,  called  trona,  occurs  at  tbe  dis- 
tance of  twenty-eight  days  journey  np  the 
country.  It  is  prmcipally  employed  in  the 
manufacture  of  glass  and  soap,  and  ako  for 
the  washing  of  linen.  This  sp^es  ba^ 
been  analyzed  by  Khiproth,  and  found  to 
consist  of 

Sulphate  of  soda J3 

Pure  soda 37.0 

Carbonic  acid ,.„  38U) 

Water  of  crystallization 8«.5 

100.0 


100.0 


Soda  was  long  regarded  as  a  shnple  body; 
'  it  hai^  however,  at  length  been  decomposed 
by  Mr.  Davy.    See  the  article  Potash, 
where  a  brief  account  is  given  of  the  disco- 
very. 

SOFFITA,  or  Soffit,  in  arehitectnre, 
any  plafond,  or  ceiling,  formed  of  cross 
beams  of  flying  eomiches,  the  square  com- 
partunents  or  pannels  of  which  are  enricfaed 
with  sculpture,  paintmg,  or  gilding. 

SOHO,  the  name  of  a  set  of  works,  or 
manufactory  of  a  variety  of  hard  wares  be- 
longing to  Mr.  Boulton,  situated  on  the 
bordera  of  Staffordshire,  within  two  miles 
of  Bumingham,  now  so  justly  celebrated  as 
to  claim  a  short  notice  in  this  pfaKse.  About 
thuty  or  forty  years  ago  the  premises  con- 
sisted  of  a  smaU  mill  and  a  fow  ohteme 
dwellings.  Mr.  Bonlton,  in  conjonctioii 
with  Mr.  FothergiU,  then  his  partner,  at 
an  expense  of  nroe  thousand  pounds,  erect- 
ed a  handsome  and  extensive  eififice,  with  a 
view  of  manufacturing  metallic  toys.  The 
first  productions  consisted  of  bntton,  buc- 
kles, vmtdi-chains,  trinkets,  and  sneh  otber 
articles  as  were  peculiar  to  Bumhigbaoi. 
Novelty,  taste,  and  variety  were,  however, 
always  coa^icoous;    wd    phited  wans, 
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by  the  name  of  SbeflBeld  phte, 
caapfsiiig  a  freat  variety  of  useful  and 
oraaiiiieotal  articles,  became  anotber  per- 
■aent  subject  of  manufacture.  To  open 
«^fHH*iff  for  the  consumption  of  these  com- 
■o£tieSy  all  the  nortliern  part  of  Europe 
mi  explored  by  tlie  mercantile  partner, 
Mr.  Fotfaergill.  A  wide  and  extensive 
earrespondipnce  was  thus  establislied,  tlie 
ndertakiiig  became  well  known,  and  the 
Bamfiicturer,  by  becoming  his  own  mer- 
cbant,  eventually  enjoyed  a  double  profit. 
Impelled  by  an  ardent  attachment  to  tlie 
arts,  aod  by  the  patriotic  ambition  of.  form- 
iai;  his  ^vonritc  Solio  into  a  fruitful  semi- 
mrj  of  artists,  the  proprietor  extended  his 
views,  and  men  of  taste  and  talents  were 
BOW  songht  for  and  liberally  patronised. 
A  socceasfnl  imitation  of  tlie  French  or 
fflonhc  ornaments,  consisting  of  vases,  tri- 
pods, candelabra,  &c.  &c.  extended  the 
cdebnty  of  the  works.  Services  of  plate, 
Md  other  works  in  silver,  both  massive  and 
lirj,  were  added,  and  an  assay  office  was 
ertablished  in  Birmingham.  Mr.  Watt, 
tbe  ingenions  improver  of  the  steam  engine, 
s  DOW  in  partnersliip  with  Mr.  Boulton, 
and  they  carry  on  at  Soho  a  mannfactory 
of  steam-engines,  not  less  beneficial  to  the 
pnbBc  than  lucrative  to  themselves.  This 
vahable  machine,  the  nature  and  excellen- 
cies of  which  are  described  in  anotlier  place, 
(i^  Stbam-ekgine),  Mr.  Boulton  lias  ap- 
pfied  to  tbe  operation  of  coining ;  and  to 
the  rolling  of  iron  from  bars  into  thin 
sheets ;  to  the  purposes  of  bntton-making, 
wmd  a  number  of  other  mechanical  opera- 
tioos  of  the  highest  utility  to  the  national 

wealth  and  prosperity. 
SOIT  FAIT  coMMB  IL  EST  dcsire',  be  it 

itmt  «s  t/  if  desiredy  a  form  used  when  the 

king  gives  the  royal  assent  to  a  private  bill 

preferred  in  parUament. 
SOLy  or  Sou,  a  French  coin  made  vp  of 

copper  mixed  vrith  a  little  silver. 
Sol,  the  sun,  in  astronomy,  astrology, 

4c.    See  Svn. 
Sol,  in  chemistry,  is  gold ;  thus  called 

froBi  an  opinion  that  this  metal  is  in  a  parti- 

calar  manner  moder  the  inflnenpe  of  the 

IKD. 

Sol,  in  heraldry,  denotes  Or,  the  golden 
cokmr  in  the  arms  of  sovereign  princes. 

SOLAN DRA,  in  l>otany^  so  named  in 
hoDonr  of  paniel  Charles  Solander,  a  Swede, 
a  genus  of  tbe  Pentandria  Monogynia  class 
and  order.  Essential  character:  calyx 
banting;  corolla  cbvate,  funnel  form,  very 
iMge;  t^fryfoor-cdied^many-seeded.  There 
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is  hat  one  species,  tax.  S.  grandifloni,  great 
flowered  Solandra,  a  native  of  Jamaica. 

SOLANUM,  in  botany,  nightshade^  m 
genus  of  the  Pentandria  Monogynia  cUss 
and  order.  Natural  order  of  Lnridse.  So- 
laneae,  Jnssien.  Essential  character:  co- 
rolla  wheel-shaped;  anthers  subcoalescent, 
opening  at  top  by  a  double  pore;  beny 
two-celled.  There  are  ninety-three  spe- 
cies, of  which  the  following  are  the  most 
remarkable.  S.  dulcamom,  woody  night- 
shade, a  native  of  Britain  and  of  Africa,  is  a 
slender  climbing  pfamt,  rising  to  six  or  more 
feet  m  height.  The  leaves  are  generally 
oval,  pointed,  and  of  a  deep-green  colour; 
the  flowers  hang  in  loose  clusters,  of  a  pur- 
ple colour,  and  divided  into  five  pointed 
segments.  It  grows  in  hedges  well  sup- 
plied with  water,  and  flowers  abont  the 
end  of  June.  On  chewing  the  roots,  we 
first  feel  a  bitter,  then  a  sweet  taste ;  hence 
the  nartie.  Tbe  berries  are  said  to  be  poi- 
sonous, and  may  easily  be  mistaken  by 
children  for  currants.  The  younger  branches 
are  directed  for  use,  and  may  be  employed 
either  fresh  or  dried;  they  should  be  gather- 
ed in  the  autumn.  This  pkmt  is  generally 
given  in  decoction  or  mfnsion.  Several  an- 
tiiors  take  notice,  that  the  dulcamora  par- 
takes of  the  milder  powers  of  the  night- 
shade, joined  to  a  resolvent  and  sapona- 
ceous quality.  S.  nigrum,  garden  nightshade, 
common  in  many  places  in  Britain  about 
dunghills  and  waste  places.  It  rl<es  to 
abont  two  feet  in  height.  The  stalk  herba- 
ceous ;  the  leaves  alternate,  irregnUrly  oval^ 
indented,  and  clothed  wifli  soft  hairs.  Tbe 
flowers  are  white;  the  berries  black  and 
shining.  It  appears  to  possess  the  delete- 
rious qualities  of  the  other  nightshades  in  a 
very  high  degree,  and  even  the  smell  of  the 
plant  is  said  to  cause  sleep.  The  berries 
are  ecf&ally  poisonous  with  the  leaves,  cans* 
ing  cardialgia  and  delirium,  and  violent  dis- 
tortions of  the  limbs  in  children.  In  an- 
cient times  it  was  employed  externally  as  a 
disciitient  and  an<^ne  in  some  cutaneous 
lections,  tumefactions  of  the  glands,  ul- 
cers, and  disorders  of  the  eyes.  A  variety 
of  the  sohinnm  nignraii  a  native  of  the  West 
Indies,  is  called  guma  by  the  negroes.  I^ 
is  so  for  from  liaving  any  deleterious  qua- 
lity, that  it  is  daily  served  np  at  table  as 
greens  or  spinach.  It  has  an  agreeable  bit- 
ter taste.  S.  lycopersicnm,  the  love-apple, 
or  tomato,  is  cultivated  in  gardens  in  tlie 
warmer  parts  of  Europe,  and  in  all  tropical 
countries.  The  stalk  in  herbaceous:  the 
leaves  pinnated^  oval,  pointed,  and  deeply 
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divided.  Hie  flowers  are  on  sinipte  race- 
mi;  they  are  small  aiuLyellow.  liie  berry 
is  of  tbe  size  of  a  plain :  they  are  smooth, 
shiDUDg,  soft ;  and  are  either  of  a  yellow  or 
reddish  colour. 

S.  tuberosum,  or  common  potatoe,  is  a 
species  of  this  genos,  which  is  too  well 
known  to  require  description. 

SOLAR,  something  belonging  to  the  sun ; 
tlius  Uie  solar  system  is  that  system  of  the 
world  wlierein  the  heavenly  bodies  are 
made  to  revolve  round  the  sun  as  the  cen- 
tre of  their  motion.  Also  the  solar  year  is 
that  consisting  of  three  hundred  and  sixty- 
five  days,  five  hours,  and  forty-tune  mi- 
nutes, in  opposition  to  tlie  lunar  year,  con- 
sisting of  three  hundred  and  fifty -four  days. 

SOLDANELLA,  in  botany,  a  genus  of 
the  Pentandria  ^onogynia  class  and  order. 
Natural  order  of  Precias.  Lysimachiie, 
Jussieu.  Essential  character  :  coroUa  bell- 
shaped,  lacero  mukifid ;  capsule  one-celled, 
many-toothed  at  the  top.  There  is  only- 
•ne  species,  ciz.  S.  alpioa,  Alpine  solda- 
nella. 

SOLDER,  SoDDER,  or  Sdder,  a  metal- 
lic or  mineral  composition  used  in  soldering, 
or  joining  togetlier,  other  metals.  See  the 
next  article.  Solders  are  made  of  gold,  sil- 
ver, copper,  tin,  bismuth,  and  lead;  usually 
observing,  tliat  in  the  composition  there  be 
some  of  the  metal  that  is  to  be  soldered 
mixed  with  some  higher  and  finer  metals. 
Goldsmiths  usually  make  four  kinds  of 
•older,  viz.  solder  of  eight,  where  to  seven 
parts  of  silver  there  is  one  of  brass  or  cop- 
per; solder  of  six,  where  only  a  sixth  part 
is  copper  i  solder  of  four,  and  solder  of 
three.  It  is  the  mixture  of  copper  in  the 
solder  that  makes  raised  plate  come  always 
cheaper  tlian  fiat  The  solder  used  by 
plumbers  is  made  of  two  pounds  of  lead  to 
one  of  block- tin.  Its  goodness  is  tried  by 
melting  it  and  pouring  the  bigness  of  a 
crovm-piece  upon  a  table;  for  if  good, 
there  vrill  arise  little  bright  shining  stars 
therein.  The  solder  for  copper  is  made 
like  that  of  the  plumbers,  only  witli  copper 
and  tin ;  for  very  nice  works,  instead  of  tin 
they  sometimes  use  a  quantity  of  silver. 
Solder  fi>r  tin  is  made  of  two  thirds  of  tin 
and  one  of  lead;  but  where  tbe  work  is 
^y  thing  delicate,  as  in  organ  pipes,  where 
the  juncture  is  scarce  discernible,  it  is  made 
of  one  part  of  bismuth  and  three  parts  of 
pewter. 

SOLDERING,  among  n\echanics,  the 
joining  and  fastening  together  two  pieces  of 
the  same  metal,  or  Of  two  difi'crent  metals, 
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by  ttie  fusion  and  application  of  some  ne* 
talic  composition  on  the  extremities  of  the 
metals  to  be  joined. 
SOLE,  in  natural  history.  SeePLSUKT^- 

NECTES. 

SOLECISM,  in  grammar,  a  false  man- 
ner of  speaking  contrary  to  the  use  of  lanr 
gpage  and  the  rules  of  grammar,  either  io 
respect  of  declension,  conjugation,  or  nya- 
tax. 

SOLEN,  in  natural  hbtory,  rta^-akedk, 
a  genus  of  the  Vermes  Testacea  class  and 
order.  Animal  an  ascidia ;  shell  bivalve,, 
oblong,  open  at  both  ends ;  hinge  with  a 
snbulate  reflected  tooth,  often  double,  and 
not  inserted  in  the  opposite  valve.  There 
are  about  twenty-four  species,  some  where- 
of are  straij^t,  others  crooked,  some  red, 
others  Variegated  vritb  brown  and  blue, 
some  brown  and  white,  others  of  a  violet- 
purple  colour,  lliis  last  is  a  beaotiAil 
smooth  shdl,  firom  three  to  six  inches  loogi 
and  from  one-third  to  three  quarters  of  aa 
inch  in  diameter.  There  is  also  another  not 
inelegant  species,  variegated  with  brown 
and  blue,  and  a  little  arcuated.  The  S. 
anattnus  has  the  shell  ovate,  membraoace- 
ous,  hairy,  vrith  a  fidcate  rib  at  the  hmge; 
the  shell  is  pellucid,  white,  thm  like  paper ; 
one  end  rotmded  and  closed,  the  other 
gaping  like  the  beak  of  a  bird ;  tooth  ia 
each  valve  resembling  an  ear-picker. 

SOLID,  in  philosophy,  a  b6dy  whose 
parts  are  so  firmly  connected  together,  as 
not  to  give  way,  or  slip  fit>^  each  odier 
upon  the  smallest  impression ;  in  vrhich  setose 
solid  stands  opposed  to  fluid.  Geometii- 
cians  define  a  solid  to  be  the  fiiird  species 
of  magnitude,  or  that  which  has  three  di- 
mensions, viz,  length,  fireadth,  and  thick- 
ness or  depth.  A  solid  may  be  conceiTed 
to  be  formed  by  the  revolution,  or  direct 
motion,  of  a  superficies  of  any  figure  what- 
ever,,and  is  always  terminated  or  cootained 
under  one  or  more  planes  or  soHaces,  as  t 
suriace  is  under  one  or  more  lines. 

Solids  are  co;nmonly  divided  mto  regular 
and  irregular.  The  regular  solids  are  those 
terminated  by  regular  and  equal  pUnes,  and 
are  only  Aye  in  number,  viz.  the  tetiahe* 
dron,  which  consbts  of  four. equal  trian- 
gles ;^the  cube,  or  hexahedron,  of  sU  equal 
squares;  the  octahedron,  of  eight  equal  tri- 
angles ;  the  dodecahedron,  of  twelve ;  and 
the  icosihedron,  of  twenty  equal  triangles. 
The  irregular  solids  are  afanost  infinite,  cow- 
prehending  all  such  as  do  not  come  under 
tiie  defioitioti  of  regular  solids;  as  tfaespbeft) 
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cyfioder^  cone,  parallclognuny  prism,  paral- 
Idopiped,  &c,  . 

Solid  numbers^  are  those  M^hich'  arise 
from  the  multiplication  of  a  plane  number, 
bjany  other  whatsoeyer ;  as  18  is  a  solid 
oamber  maile  of  €  (which  is  plane)  mnlti- 
pfied  by  5 ;  or  of  9  muhipUed  by  2. 

SouD  problem,  in  mathematics,  is  one 
wtich  cannot  be  geometrically  solved  nn- 
less  by  the  intersection  of  a  circle  and  a 
conic  section ;  or  by  the  intersection  of  two 
other  conic  sections,  besides  the  circle. 
As  to  describe  an  isosceles  triangle  on  a 
giren  fight  line,  whose  angle  at  the  base 
iball  be  triple  to  ^t  at  the  vertex.  This 
will  help  to  inscribe  a  regular  heptagon  in  a 
given  circle  -,  and  may  be  resolved  by  the 
iotervectfon  of  a  parabola,  and  a  circle. 
This  problem  also  helps  to  inscribe  a  nona- 
goo  in  a  circle,  and  may  be  solved  by  the 
iDtersection  of  a  parabola,  and  an  hyper- 
bola between  its  asymptotes,  viz*  to  de- 
scribe wn  isosceles  triangle,  whose  angle  at 
the  base  shall  be  quadruple  of  that  at  the 
vertex.  And  such  a  problem  as  this  hath 
'  fyar  solutions,  and  no  more* ;  because  two 
conic  sections  can  cut  one  another  but  hi 
four  points. 

SOU  DAGO,  in  botany,  golden  rod^  a 
genus  of  the  Syngenesia  Polygamia  Super- 
floa  clan  and  order.  Natural  order  of  Com- 
potitse  Diseoidese.  Corymhifene,  Jussieu. 
£»ential  charapter :  calyx  scales  imbricate, 
closed;  corollets  of  t^e  ray  about  five; 
I  seed  dovrn  simple,  receptacle  nake^.  There 
are  thirty  species.  The  golden  rods  are 
natives  of  North  America,  excepting  two 
ipecies,  which  are  found  in  Europe,  and 
two  others  which  were  discovered  by  Hou- 
ston in  New  Spain,  and  have  not  been 
adopted  by  linneus  or  any  other  author. 

SOLIDITY,  tliat  property  of  matter,  or 
body,  by  which  it  excludes  all  other  bodies 
from  the  place  which  itself  possesses :  and 
as  it  wonld  t>e  absurd  to  suppose  that  two 
bodies  could  possess  one  and  tlie  same  place 
at  the  same  time,  it  follows,  that  the  softest 
bodies  are  equally  solid  with  the  hardest 
Among  geometricians  the  solidity  of  a  body 
denotes  the  quantity  or  space  contained  in 
it,  and  is  called  also  its  soUd  content 

SouDiTY,  in  architecture,  is  applied 
both  to  the  consistence  of  the  ground, 
whereon  the  foundation  of  a  building  is 
laid ;  and  to  a  massive  in  masonry,  of  ex- 
traordinary thickness,  without  any  cavity 
within. 

SOLSTICBi  in  Mtronomy}  that  time 
VOUVL 
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when  the  Sun  is  in  one  of  the  solstitial 
points;  that  is,  when  he  is  at  his  greatest 
distance  from  the  equator,  thus  called,  be- 
cause he  then  appears  to  stand  still,  and 
not  to  change  his  distance  from  the  equator 
for  some  time ;  an  appearance  owing  to  tlie 
obliquity  of  our  sphere,  and  which  those 
hving  under  the  equator  are  strangers  to. 
The  solstices  are  two  in  each  year,  tJifi  aesti- 
val,  or  summer  solstice  ;  and  tlie  hyemal,  or 
winter  solstice.  'The  summer  solstice  is 
when  the  Son  seems  to  describe  the,  tropic 
of  Cancer,  which  is  on  June  2«,  when  he 
makes  the  longest  day ;  tlie  winter  solstice 
is  when  the  Sun  enters  the  first  degree,  or 
scans  to  describe  the  tropic  of  Capricorn, 
which  is  on  December  S2,  when  he  makes 
the  shoitest  day.  This  is  to  be  understood 
as  in  our  northern  hemisphere ;  for  in  the 
southern  the  Sun's  entrance  into  Capricori^ 
makes  the"  summer  solstice,  and  that  into 
Cancer  the  winter  solstice.  The  two  points 
of  the  ecliptic,  wh'ereui  the  Sun's  greatest 
ascent  above  the  equator,  and  his  descent 
below  it,  are  terminated,  are  called  the  sol- 
stitial points ;  and  a  circle,  supposed  to  pass 
through  the  poles  of  the  world  and  these 
points,  is  called  the  solstitial  colnre.  The 
Slimmer  solstitial  point  is  in  the  beginning 
of  the  first  degree  of  Cancer,  and  is  called 
the  aestival,  or  summer  point ;  and  the  wm- 
ter  solstitial  point  is  in  the  beginning  of  the 
first  degree  of  Capricorn,  iLnd  is  called  the 
winter  point  These  two  points  are  diame- 
trically opposite  to  each  other. 

SOLUM  planlarum,  in  botany  and  gar- 
dening, the  natural  soil  of  plants,  or  that 
vrhich  is  best  adapted  to  their  growth.  In 
the  culture,  therofore,  of  plants,  it  is  of 
importance  to  have  a  distinct  knowledge  of 
those  kinds  of  soil  which  are  adapted  t6  the 
several  genera  and  species. 

SOLUTION,  in  chemistry,  is  the  per- 
fiect  union  of  a  soUd  substance  vrith  a  fluid, 
so  as  apparently  to  form  one  homogeneous 
liquid.  The  fluid  is  termed  the  solvent,  or 
menstruum.  A  solution  is  distmguished 
from  a  mixture  by  being  perfectly  clear, 
and  fit>m  the  particles  of  the  solid  not  sepa- 
rating from  die  mass  when  remaining  at 
rest. 

SOMM^I,  a  mmeral  named  from  the 
mountain  Somma,  where  it  was  first  found. 
It  is  usually  mixed  with  volcanic  produc- 
tions. It  crystallizes  in  prisms,  sometimes 
terminated  by  pyramids.  Colour  white, 
and  somewhat  transparent  It  cuts  glass. 
The  specific  gravity  is  3.27.  Infusible  bf- 
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tiie  blow-pipe  ;  tnd  acoordiog  to  Taoque- 
Vm,  it  IB  composed  of 

Alumina 49 

Silica 46 

Lime *., —    2 

Oxide  of  iron 1 

"55    . 

Lou.... ^ 

100 

'  SONCHtJS,  in  botany,  goto- thistle,  a 
genus  of  the  Syngenesia  Polygamia  ^ualis 
.  class  and  order.  Natural  order  of  Compo- 
sitae  Seoiiflosciilosie.  Cichoraceae,  Jussien. 
Essential  character :  calyx  imbricate,  ve n- 
tfiicose ;  dqwn  hairy ;  receptacle  naked. 
There  are  nineteen  species. 

SONG,  in  poetry,  a  little  composition, 
consisting  of  easy  and  natural  verses,  set  to 
a  tune  in  order  to  be  sung. 

SoNO  of  birds,  Tlie  song  of  birds  has 
been  defined  to  be  a  snccession  of  three  or 
four  different  notes,  which  are  continued 
without  interruption  through  tlie  same  in- 
/  '  tervals,  in  a  bar  of  four  crotchets,  adagio,  or 
"  while  a  pendulum  swings  four  seconds.  It 
is  observed,  that  notes  in  birds  are  no  more 
innate  than  language  in  man,  and  thai  they 
depend  entirely  on  the  master  under  which 
they  are  bred,  as  far  as  their  organs  will 
enable  them  to  imitate  the  sounds  which 
they  h^ve  frequent  oppoiiunities  of  hearing; 
and  their  adhering  so  steadily,  even  in  a 
wild  state,  to  the  same  song,  b  entirely 
owhigtq  tlie  nestlings  attending  only  to  the 
instruction  of  the  parent-bird,  whilst  tliey 
disregard  the  notes  of  all  others ''that  may 
partiaps  be  suaging  round  them.  Birds  in  a 
wild  state  do  not  commonly  sing  more  tlian 
six  or  seven  months  out  of  the  twelve ;  but 
birds  that  are  caged  and  have  plenty  of  food 
aing  the  greatest  part  of  the  year  ;  and  we 
may  add,  that  the  female  of  no  species  of 
birds  ever  sings.  It  has  been  remarked, 
that  there  is  no  mstance  of  any  bird  singing 
whose  size  exceeds  that  of  our  blackbird ; 
and  this  is  supposed  to  arise  from  the  dif- 
ficulty !t  would  have  of  concealing  itself, 
did  it  call  the  attention  of  its  enemies,  not 
only  by  its  bulk,  bcit  by  the  proportionable 
fondness  of  its  notes*  It  has  been  noticed 
by  s6me  writers,  that  certain  passages  of  the 
^  song  in  a  few  kinds  of  birds  correspond  with 
the  intervals  of  onr  scale,  of  which  indeed 
the  cuckoo  affords  a  stiiking  and  well 
.  known  instance ;  but  much  the  greater  part 
ot'  such  song  is  not  capable  of  musical  nota- 
fftm  -f  partly  because  the  rapidity  b  often  so 
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great,  and  it  is  also  so  uncertain  when  they 
may  stop,  that  we  cannot  redtace  the  pas- 
sages to  the  form  of  any  musical  bar  what- 
soever ;  partly  abo  because  the  pitch  of 
most  birds  b  considerably  higher  than  that 
of  the  shrillest  notes  of  our  highest  iiutra- 
ments ;  and  principally  because  the  inter- 
vals used  by  birds  are  commonly  somioote, 
and  consequently  so  different  firom  the 
more  gross  intervab  mto  which  we  divide 
our  octave,"  that  wje  cannot  jndge  of  them. 
Most  people,  ypho  have  not  attended  to  the 
notes  of  birds,  suppose  that  all  those  of  the 
same  species  sing  exactly  the  same  notes 
and  passages,  which  b  by,  no  means  tnie, 
though  it  mast  be  admitted  that  there  ii  a 
general  resemblance.  Thus  the  London 
bird-catchers  prefer  the  song  of  the  Kentish 
goldfinches,  and  Essex  chaffinch^}  hot 
some  of  the  nightingale-fencic^  prefer  a 
Surry  bird  to  one  of  Middlesex.  The 
nightingale  has  been  almost  universally 
esteemed  the  most  capita!  of  singmg  birds ; 
and  its  superiority  chiefly  cousbts  in  the  fol- 
lowing particuhrs :  its  tone  b  much  more 
mellow  than  that  of  any  other  bird,  though 
by  the  exertion  of  its  powers  it  can  be  ex- 
tremely brilliant.  Another  point  of  supe- 
riority b  its  continnance  of  song  withoat  a 
pause,  which  b  often  extended  to  tweotj 
seconds. 

SoNO,  in  music,  is  applied  m  general  to  a 
single  piece  of  music,  whether  contrived  for 
the  voice  or  an  instrument.  A  song  has 
been  compared  to  an  oration ;  for  as,  in  this 
latter,  there  b  a  subject,  rtz.  some  person 
or  thing  the  dbcourse  is  referred  to,  and 
which  b  alwa^-s  to  be  kept  in  view  through 
the  whole  ;  so,  in  every,  regular  and  melo* 
dioiissong,  there  b  one  note  wliich  regubtes 
the  rest ;  viliereiii  tlie  song  begins,  and  at 
last  ends ;  and  which  b,  as  it  were,  the 
principal  matter,  or  musical  subject,  to  be 
regarded  in  the  whole  course  of  the  song; 
and  thb  principal  or  fundamental  note  is 
cj^led  tlic  key  of  the  song. 

SONNERATIAj  in  botany,  so  named  in 
memory  of  Mens.  Sonnerat,  a  geniu  of  the 
Icosandria  Monogynia  class  and  order.  Na- 
tural order  of  Hesperideae.  Myrti,  Jos* 
sieu.  Essential  character :  calyx  six-deft ; 
petals  six,  lanceolate  /  berry  many-celled, 
with  several  seeds  in  each  ceO.  There  b 
but  one  species,  riz.  S.  acida,  a  native  of  d»e 
Molucca  ishinds,  and  the  bogs  of  New 
Guinea  ;  abo  of  Cochin  China,  oa  the  banks 
of  rivers. 

SOOT,  a  volatile  ipatter,  arising  from 
wood,   and   other  fuel,  along  with  the 
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urake ;  or  rather,  it  is  the  smoke  itjelfy 
filed  aod  gathered  on  the  sides  of  the 
diiiuiey. 

SOPHISM,  in  logic,  Sec  an  argament 
^diicfa  carries  moch  of  the  appearance  of 
tnitfa,  and  yet  leads  into  error.  There  is 
some  need  of  a  particular  description  of 
these  fiUlacious  arguments,  that  we  may 
with  more  ease  and  readiness  defect  and 
solve  them.  1.  The  first  sort  of  sophism  is 
called  "  ignoratio  elendii ;"  or  a  mistake  of 
the  qnestioD.  2.  The  next  sophism  is  called 
^  petitio  principii,"  or  a  supposition  of  what 
is  not  granted.  3.  That  sort  of  fidlacy 
which  is  called  a  circle,  is  very  near  a- kin  to 
the  "  petitio  principii."  4,  The  next  sort 
of  sophism  is  called  *<  non  cansa  pro  causa/' 
or  the  assignation  of  a  fake  caose.  .'>.  The 
next  is  called  ^  fallacia  accidentjs,"  or  a 
tophism,  wherein  we  pronounce  concerning 
the  nature  and  essential  properties  of  any 
SBbject,  according  to  something  which  is 
■lerely  accidental  to  it.  6.  The  next  sophism 
borders  upon  the  former ;  and  that  is  when 
we^  aigne  from  that  which  is  true,  abso* 
lately,  sinaply,  and  abstracted  from  aU  cir- 
canstances ;  this  is  called,  in  the  schools,  a 
lopUsm  **  a  dicto  secundum  quid  ad  dictum 
Mopliciter."  This  sort  of  sophism  has  also 
its  reverse ;  as,  when  we  argue  from  that 
which  is  true,  simply  and  absolutely,  to 
prove  the  same  tiling  true  in  ah  particular 
drcomstaoces  whatsoever.  7.  The  sophisms 
of  composition  and  division  come  next  to 
be  mentiooed.  The  sophism  of  compost- 
tioo  is,  when  we  infer  any  thing  concern- 
iag  ideas  in  a  compound  sense,  which  is  only 
true  in  a  divided  sense.  The  sophism  of  di- 
vision is,  when  we  infer  the  same  thing  con- 
cening  ideas  in  a  divided  sense,  wliich  is 
only  true  In  a  eompounded  one.  This  sort 
of  sophism  is  committed  when  the  word  all 
u  taken  in  a  collective  and  distributive 
seose,  without  a  due  distinction.  It  is  the 
sme  fallacy,  when  the  universal  word  oi/, 
or  M,  refers  to  species  in  one  proposition, 
and  to  the  individuals  in  another.  8.  The 
lart  sort  of  sophisms  arises  from  our  abuse 
if  the  ambiguitv  of  words,  which  is  the 
laifest  and  most  extensive  kind  of  fid- 
lacy  ;  andy  indeed,  several  of  the  former  fisl- 
lades  might  be  reduced  to  this  head.  When 
the  words  or  phrases  are  pUinly  equivocal^ 
they  are  called  sophisms  of  equivocation. 
l1iU  sophism,  as  well  as  the  foregoing,  and 
ail  of  the  like  nature,  are  solved  by  showing 
the  different  senses  of  the  words,  terms,  or 
phrases. 

Bot,  where  such  gross  equivocations  and 
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ambiguities^ppear  in  argnments,  diere  is 
little  danger  in  imposing  on  ourselves  or 
others;  the  greatest  danger,  and  what  we 
are  perpetually  exposed  to,  in  reasoning, 
is,  where  the  two  senses  or  significations  of 
one  term  are  near  a- kin,  and  not  plamly  dis- 
tmguished;  and  yet  are  sufficiently  dif- 
ferent in  their  sense'  to  lead  us  into  great 
mistakes,  if  we  are  not  watchfiil.  And, 
indeed,  the  greatest  part  of  controversies, 
in  the  sacred  or  civil  life,  arise  from  the  dif- 
ferent senses  that  are  put  upon  words,  and 
the  different  ideas  conveyed  by  them. 

SOPHORA,  m  botany,  a  genus  of  the 
Decandria  Monogynia  class  and  order.  iTa- 
tural  order  of  Papilionacese  or  Leguminosae. 
Essential  character:  calyx  five-toothed, 
gibbous  above ;  corolla  papilionaceous,  with 
tlt^  wings  of  the  same  leneth  with  the 
standard ;  legume.  There  a^  twenty.five 
species. 

SORBUS,  in  botany,  tnouniwM-ash^  a 
genus  of  the  Icosandria  Trigynia  cktts  and 
order.  Natural  order  of  Pomaceae.  Rosa- 
cea, Jnssieu.  Essential  character  :  calyx 
fi  ve-clefl ',  petals  five ;  berry  inferior;  three- 
seeded.    There  are  three  species. 

SOREX,  the  sArev,  in  natural  history,  a 
genus  of  Mammalia  of  the  order  Ferte. 
Generic  character :  in  tlie  upper  jaw  two 
front  teeth  long  and  bifid  ;  in  the  lower 
two  or  four,  the  intermediate  ones  simrter ; 
several  tusks  on  each  side  ;  grinders  cuspi- 
dated. Tliis  genus  of  animals  is  most 
nearly  allied  to  that  of  the  mouse.  Its 
teeth,  however,,  constitute  ah  important 
variation,  and  cbus  it  rather  with  the  carni- 
vorous tribes.  There  are  seventeen  species, 
of  which  the  following,  most  deserve  atten- 
tion. S.  araneus,  or  the  fietid  shrew,  is 
found  throughout  Europe  and  tlie  north  of 
Asia,  and  inhabits  fields,  gardens,  and  out- 
houses, and  measures  about  two  mcbes  and  ^ 
a  half  in  length,  exclusively  of  its  tail.  It  is 
distinguislied  from  a  mouse  chiefly  by  a  - 
long  and  sharp  snout.  It  breeds  m  holes 
under  banks,  feeds  on  roots  and  grain,  as 
well  as  on  every  species  of  putrid  animal  ^ 
substance,  and  has  a  very  rank  and  disa- 
|;reeable  odotir,  whence  it  derives  its  desig- 
nation. 

S.  moschatus,  or  the  musky  shrew,  abounds 
in  the  north  of  Europe  and  Asia,  and  inha- 
bits principally  the  river  Volga,  ra^jely  ap- 
pearing on  land.  It  is  about  seven  indies 
lepg,  to  the  tail,  and  of  a  cinereous  brown 
colour.  Its  snout  is  extremely  prolonged, 
and  apparently  cartilaginous.  It  feeds  oi 
wormsv  watermsects,  and  leeches,  and  | 
O  2 
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Bometimes  on  Tegetables.  These  animals 
are  often  observed  swiimning  on  rivers  and 
lakes  iu  large  companies.  On  land  their 
motions  are  particularly  slow.  Tliey  are 
destroyed  m  Rnssia  to  be  placed  in  drawers 
or  chests,  from  which  they  eflfectnally  keep 
moths  at  a  distance.  See  Mammalia,  Plate 
XX.  fig.  3. 

S.  radtatns,  or  the  radiated  shrew,  is  a 
native  of  Canada,  and  b  remarkable  for 
having  on  the  extremity  of  its  snoot  a  circle 
of  sharp  pointed  processes,  somevirhat  like 
the  radios  of  a  boot-spur,  for  having  its  tail 
most  cnrionsly  knotted,  somewhat  resem- 
bling! what  are  called  Queen's  garters,  and 
for  having  its  feet  witii  ^^le  toes,  each  co- 
vered with  scales.    It  barrows  like    the 
mole,  but  is  seen  far  more  frequently  above 
ground.    See  Mammalia,  Plate  XX.  fig.  2. 
S.  cseraleus,  6r  the  perfuming  shrew,  is 
found  in  India,  and  is  stated  to  leave  an  in- 
tolerable musky  scent  on  every  substance 
dver  which  it  passes,  and  it  has  been  assert- 
ed by  gendemen  of  respectabiUly,  that  a 
corked  botUe  of  wine  has  been  so  com- 
pletely penetrated  by  this  effluvium,   as 
totally  to  spoil    the    liquor.     The   great 
strength  and  subtlety  of  the  perfnme  are, 
at  all  events,  -unquestionable.    This  animal 
prefers^ rice  to  almost  all  other  food,  living 
.    chiefly  in  the  rice  fields,  but  occasionally 
entering  houses.     , 

S.'exilis,  or  the  pygmy  shrew,  abounds  in 
Siberia,  is  shaped  and  coloured  like  the 
common  shrew,  and  is  noticed  here  for 
being,  probably  the  very  smallest  of  Euro- 
pean quadrupeds,  being  about  half  a  dram 
only  in  weight  See  Mamraaha,  PUte  XX. 
fig.  1. 

SORITES,  in  logic,  a  species  of  reason- 
ing, in  which  a  great  number  of  propo- 
sitions are  so  linked  together,  that  the  predi- 
cate of  tiie  one  becomes  continually  the  sub- 
ject of  the  next  foUowmg,  till  at  last  a  con- 
clusion is  formed  by  bringing  together  the 
subject  of  tlie  first  proposition  and  the  pre- 
dicate of  the  last ;  sudi  is  the  follovring  ar- 
gument, '*  God  is  onmipotent ;  an  omnipo- 
tent being  can  do  evi*ry  thing  possible  ;  a 
being  that. can  do  every  thing puwible, can 
do  wliatever  involves  not  a  contradiction ; 
therefore;  God  can  do  whatever  involves 
not  a  contradiction.'*.  This  cooibination  of 
propositions  may  be  continued  to  aoy  length 
we  piea^e,  without  in  the  least  weakening 
the  ground  upou  which  the  conclusion  rests; 
and  the  reason  is,  because  the  sorites  may 
be  reiMilved  into  as  many  simple  syllogisms 
as  there  are  middle  tenns  in  it :  and  the 
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eonclonon  of  the  last  syllogism  is  univenally 
foimd  to  be  the  same  vrith  the  conclusion  of 
the  sorites. 

SOUND  or,  Hbaring,  sense  vf.    The  . 
sense  of  sight  is  effected  by  rays  of  light, 
proceeding  from  the  different  objects  to  the 
retina.    The  sense  of  feeling  is  effected  by 
the  contact  of  its  various  objects  vrith  the 
body,  or  by  the  rigoroiis  or  unsound  state 
of  the  parts  of  the  body.  The  sense  of  taste 
is  affected  by  certain  particles  of  substances 
which  are  dissolved  by  the  saliva,  and  thus 
brought  into  contact  witii  the  organs  of 
taste.    The  sense  of  smell  is  affected  by 
particles  which  various  substances  are  con- 
tinually sending  into  the  air,  and  which  im- 
press the  membrane  which  lin»  the  carity 
and  bones  of  the  nose.    The  sense  of  hear* 
ing  is  affected  by  the  pulsations  or  vibti* 
tions  of  the  air,  which  are  caused  by  its 
own  expansion,   or  by  the  vibrations  of 
sounding  bodies.    These  sensations,  or  vi- 
brations in  the  an-,  are  called  sounds,'  as  are 
also  the  sensations  which  they  produce.  The 
organ  of  hearing  is  much  more  complicated, 
and  much  1ms  understood,  than  that  of 
sight.    We  shall-here  give  a  very  general  ac- 
count of  it ,  and  refer  tliose  who  wish  for 
further  information  to  the  article  Axato- 
MY.    The  external  ear  collects  and  modi- 
fies sonnds ;  and  by  a  long  channel  commn- 
nicates  them  to  the  mtemal  ear :  tliis  con- 
sists, in  the  first  place,  of  vrhat  is  called  the 
drum  of  tlie  ear,  which  is  a  small  cavity, 
closed  tovmrds  the  opening  of  the  ear  by  a 
delicate  membrane.    In  the  drum  are  three 
or  four  very  small  bones,  furnished  with 
muscles,  and  joints.    From  the  drum  are 
several  openings,  one  of  which  is  to  the 
mouth ;  the  others  communicate  into  the  dif- 
ferent recesses  of  the  ear.  One  of  these  leads 
into  the  labyrinth,  vrhich  consists  first,  of  a 
small  irreguUr  cavity,  next  of  three  seni- 
drcular  canals,  and  lastly  of  a  winding  spi- 
ral canal,  not  unlike  some  sea  shells.    All 
these  parts  of  the  cavity  are  lined  with  a 
very  delicate  membrane,  and  fillod  with 
a  watery  fluid,  which  conveys  to  the  po^ 
tions  of  the.  n^ve  hi  contact  with  it,  the 
vibrations  received  from   the   membrane 
which  separates  the   labyrinth  from  the 
drum  of  the  ear.    The  vibrations  of  the  air 
act  upon  the  drum,'  and  thus  set  in  motion 
the  seiies  of  small  bones  in  the  cavity  of 
the  drum ;  these  communicate  the  vibn- 
tions  to  the  membrane  which  separates  the 
drum  from  the  labyrinth,  and  this  (as  be- 
fore mentioned)  produces  ribrations  in  tbe 
watery  flnid,  in  the  several  parts  of  tbe 
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Ubyrioth,  and  cooveya  to  the  nervous 
bfanches,  which  line  the  labyrinth,  the 
Tihrations  originally  produced  on  the  drum. 
The  mecbauiam  is  complicated,  bntwhat 
we  iinderefand  most  increase,  oar  reveren- 
t  tial  admiration  of  the  skill,  winch  produced 
it 

There  are  colours  which  of  themselves, 
without  associated  ideas,  are  agreeable  to 
the  sight;  so  it  is  reasonable  to  believe, 
that  there  are  sounds  whicli  of  themselves, 
without  associated  ideas,  are  agreeable  to 
the  ear.  This  is  autliorised  also  by  direct 
experience.  All  moderate  and  tolerably 
nniform  sounds  please  young  children ;  and 
daring  the  whole  of  life,  various  combined 
and  simple  sounds  give  pleasure  to  the  mmd, 
withoot  any  reference  to  the  associated 
ideas.  Hence  it  appears  that  the  pleasures 
of  hearing  aid  considerably  in  the  forma- 
tion, or  at  least  in  the  increase,  of  the  men- 
tal pleasures:  indeed,  in  connection  vrith 
those  of  siglit,  they  constitute  nearly  the 
whole  of  the  pleasures  of  sublimity  and 
beanty. 

It  tt  a  well  known  fact,  that  the  ideas 
left  by  the  sensations  of  sight  are  the  most 
vivid  and  dbtinct  of  any :  next  to  these  are 
those  produced  by  the  sensation  of  hearing. 
Few  can  form  a  distinct,  certainly  not  a 
vivid,  conception  of  the  feel  of  any  substance 
which  has  presented  sensations  through 
the  medium  of  the  touch,  and  not  many 
more  can  of  a  taste,  or  of  a  smell,  though 
thinkiog  of  particuhir  taste  produces  a  con- 
siderable effusion  of  the  saliva.  •  Of  ob- 
jects of  the  sight  we  are  able  to  fonn  con- 
ceptions, which  oflen  approach  in  vividness 
and  distinctness  to  the  original  sensations, 
and  which  sometunes  overpower  those  ac- 
tually present  in  the  mind,  so  as  in  many 
eases  to  lead  to  the  belief  of  a  real  object, 
and  consequently  to  lead  to  the  belief  of 
apparitions,  Jcc.  Few,  we  believe,  possess 
the  power  of  forming  conceptions  of  soimds 
nearly  eqnal  in  vividness  and  distmctness 
with  the  original  sensation ;  but  they  are 
frequently  perceptible.  After  we  have 
hesffd  Biisic,  or  conversed  much  vrith  a  per- 
80B,  trains  of  audible  ideas  frequently  pass  m 
tbenuod.  So,  when  we  are  thinking  or  read- 
mg  slowly  and  carefully,  we  can  generally 
trace  the  relicts  of  the  audible  impressions  of 
flie' words  suggest^  by  the  thoughts,  or  the 
sight  of  tlie  letters ;  that  is,  we  have  fiunt 
eeneeptioDS  of  the  sounds  of  these  words. 

Tlie  oecesMty  of  hearing  to  man,  const- 
/dered  as  a  social  being,  is  obvious,  its  im- 
portuwe  to  him,  considered  as  a  bfeing 


whose  pleasures  and  pains  are  by  degrees 
to  be  purely  mental,  is  not  inferior.  The 
means  of  knowledge  are  greatly  diminished 
by  the  loss  of  sight)  but  the  loss  of  sigh( 
only  impedes  the  progress  of  the  mind  from 
sensation  to  thought  and  feeling.  Those 
who  have  never  heard  have  much  greater 
disadvantages  to  undergo.  Their  deficien- 
cies can  never  be  f»illy  supplied.  Words, 
as  Hartley  suggests,  are  highly  important, 
and  even  necessary,  to  the  full  improve- 
ment of  intellect,  and  the  enlargement  of 
the  affections ;  and  therefore  the  ear  is  of 
much  more  importance  to  us,  as  spiritual 
beings,  than  the  eye. 

To  illustrate  the  cause  of  sound,  it  is  to 
be  observed,  1st,  That  a  motion  is  neces- 
sary in  the  sonorous  body  for  the  produc- 
tion of  sound.  '2dly,  That  this  motion 
exists  first  in  the  small  and  insensible  parts 
of  the  sonorous  bodies,  and  is  excited  in 
them  by  tlieir  mutual  collision  against,  each 
other,  which  produces  the  tremulous  motion 
so  observable  in  bodies  that  have  a  clear 
sound,  as  bells,  musical  chords,  &c.  3dly, 
That  this  motion  is  communicated  to,  or 
produces  a  like  motion  in  the  air,  or  such  ' 
parts  of  it  as  are  fit  to  receive  and  propa* 
gate  it  Lastly,  That  this  motion  must  be 
communicated  to  those  parts  that  are  the 
proper  and  immediate  instruments  of  hear- 
ing. Now  that  motion  of  a  sonorous  body, 
which  is  the  immediate  cause  of  sound, 
may  be  owing  to  two  different  causes  j  ei- 
ther the  percussion  between  it  and  other 
hard  bodies,  as  in  drums,  hells,  chords,  &c. 
or  tlie  beating  and  dashing  of  tiie  sonorous 
body  and  the  aur  immediately  a|;ainst  each 
other,  as  in  flutes,  trumpets.  Sec,  But  in 
both  these  cases,  the  motion,  which  is  the 
consequence  of  the  mutual  action,  as  well 
as  the  immediate  cause  of  the  sonorous  mo- 
tion which  the  air  conveys  to  the  ear,  is  sup- 
posed to  be  an  invisible,  tremulous  6r  undn- 
lating  motion,  in  the  small  and  insensible 
parts  of  the  body. 

The  sonorous  body  having  made  its  im- 
pressiquf  jOn  the  contiguous  air,  that  impres- 
sion is  propagated  from  one  particle  to  an- 
other, according  to  the  laws  of  pneumatics. 
A  few  particles,  for  instance,  driven  from 
the  surface  of  the  body,  push  or  press  their 
adjacent  particles  into  a  less  space;  and 
the  medium,  as  it  is  thus  rarefied  in  one 
place,  becomes  condensed  in  the  other ;  but 
the  air  thus  compressed  in  the  second  place, 
is,  by  its  elasticity,  returned  back  again^ 
both  to  its  former  phice  and  its  former 
states  and  the  air  contiguous  to  that  Is 
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compressed;  and  tBe  like  obtains  when  the 
air  less  coroptessed,  ex]^ding  itself,  a  new 
compression  is  generated.  Therefore  ironi 
each  agitation  of  the  air  there  arises  a  mo- 
tioq  in  it,  analogous  to  the  motion  of  a 
wave  on  the  surface  of  the  wafer;  which  is 
called  a  witve  or  nndolatiov  of  air.  In 
each  wave,  the  partieles  go  and  return  back 
again  through  very  sliort^  equal  spaces ;  the . 
motion  of  each  particle  being  analogous  to 
the  motion  of  a  vibrating  pendulum  while 
it  performs  two  oscillations;  and  most  of 
the  R^ws  of  the  pendulum,  with  very  little 
alteration,  being  appKcabfe  to  the  former. 

Sounds  are  as  various  as  are  the  means 
'  that  concur  in  producing  them.  The  chief 
varieties  result  from  the  figure,  constitution, 
*  quantity,  &c.  of  the  sonorous  body ;  the 
manner  of  percussipn,  with  the  velocity  &c. 
of  the  consequent  vibrations;  the  state  and 
constitution  of  the  medium ;  the  disposi* 
tion,  (Mstance,  &c.  of  the  organ :  the  ob- 
stacles between  the  organ  and  the  sonorous 
object  and  the  adjacent  bodies.  The  most 
'  notable  distinction  of  sounds,  arising  from 
the  various  degrees  and  combinations  of  the 
conditions  above  mentioned,  are  into  loud 
and  low  (or  strong  and  weak) ;  uito  grave 
and  acute  (or  sharp  and  flat,  or  high  and 
low);  and  into  long  and  short  The  ma- 
nagement of  which  is  the  office  of  music. 

Euler  is  of  opinion,  that  no  sound  making 
fewer  vibrations  than  30  itf.a  second,  or 
more  than  75^0,  is  distinguishable  by  the 
human  ear.  According  to  this  doctrine, 
the  limit  of  our  hearing,  as  to  acute  and 
grave,  is  an  interval  of  eight  octaves.  The 
velocity  of  soimd  is  the  same  with  that  of 
the  aerial  waves,  and  does  not  vary  much, 
whether  it  go  with  the  wind  or  against  it, 


SOUND. 

Wee. 


Whett  the  aur  is  et^Ddensed,  the 
sonnd  is  louder  in  proportion  to  the  con* 
deiisation,  or  qtomtity  of  air  crowded  in; 
of  which  there  are  many  instancesin  Hanks- 
bee's  experiments,  in  Dr.  Priestley's,  and 
others.  Besides,  sounding  bodies  commu- 
nicate tremors  to  distant  bodies;  for  ex- 
ample, the  vibrating  motion  of  a  mmical 
string  puts  others  in  motion,  whose  tension 
and  quantity  of  matter  dispose  tlieu- vibra- 
tions, io  keep  time  with  the  pulses  of  air, 
propagated  from  the  string  that  was  struck. 
Galileo  explains  this  phenomenon  by  ob- 
serving, that  a  heavy  pendulum  may  be  pnt 
in  motion  by  the  least  breath  of  the  month, 
provided  tlie  bhista  be  often  repeated,  and 
keep  time  exactly  with  the  vibrations  of  the 
pendulum;  and  also  by  the  like  art  m  rais- 
ing a  large  bell. 

It  is  not  ah*  alone  that  is  capable  of  the 
impressions  of  sound,  but  water  also;  as  is 
manifest  by  striking  a  bell  under  water,  the 
sound  of  which  may  plainly  enough  be 
heard,  only  not  so  loud,  and  also  a  fourth, 
deeper,  according  to  good  judges  in  musical 
notes.  And  Mersenne  says,  a  sound  made 
under  water  is  of  the  same  tone  or  iote,  is 
if  made  in  air,  and  heard  under  the  water. 
The  velocity  of  sound,  or  the  space  tbrtogh 
which  it  is  propagated  in  a  given  tune,  bai 
been  very  differently  estimated  by  andion 
who  have  written  concemkig  this  subject, 
Roberval  states  it  at  the  rate  of  560  feet  in 
a  second;  Gasseadns  at  1473;  B^ersenne 
at  1474;  Duhamel,  in  the  History  of  the 
Academy  of  Sciences^  at  Paris,  at  1598; 
Newton  at  968;  Derham,  in  whose  mea- 
sure Flamsteed  and  Halley  acquiesce,  at 
1142.  Tlie  i^eason  of  this  variety  b  as- 
cribed by  Derham,  partly  to  some  of  those 


By  the  wind  indeed  a  certain  quantity  of    gentlemen  using  strings  and  plummets  m 


air  is  carried  from  one  place  to  another; 
and  the  sound  is  accelerated  while  its  waves 
move  through  that  part  of  the  air,  if  their 
direction  be  the  same  as  that  of  the  wind. 
But  as  sound  moves  vastly  swifter  than  the 
wind,  the  acceleration  it  will  hereby  re- 
ceive is  but  inconsiderable;  and  tU^  chief 
effect  we  can  perceive  from  the  wind  is, 
that  it  increases  and  diminishes  the  space 
of  the  waves,  so  that  by  help  of  it  the 
sound  may  be  heard  to  a  greater  distance 
than  otherwise  it  would. 

That  the  air  is  the  usual  medium  of 
4touDd,  appears  from  various  experiments  in 
rarefied  and  condensed  air.  In  an  unex- 
liansted  receiver,  a  small  bell  may  be  heard 
to  some  distance ;  but  vrhen  exhausted,  it 
can  scarce  be  heard  at  the  smallest  dis- 


stead  of  regular  pendulums;  and  partly  to 
the  too  small  distance  between  the  sono* 
rous  body  and.  the  place  of  observation; 
and  partly  to  no  re^rd  bemg  had  to  the 
wmds.  But  by  the  acconnt  smce  publifib- 
ed  by  M.  Casshii  de  Thury,  in  the  Memoin 
of  the  Royal  Academy  of  Sciences  at 
Paris,  1738,  where  cannon  were  fired  at 
various  as  well  as  great  distances,  under 
many  varieties  of  weather,  wind,  and  other 
circumstances,  and.  where  the  measures  of 
the  different  places  had  been  settled  with 
the  utmost  exactness,  it  was  found  that 
sound  was  propagated,  on  a  medium,  at  the 
rate  of  10S8  French  feet  hi  a  second  of 
time.  But  the  French  foot  is  in  proportion 
to  the  English  as  15  to  16  ^  and  conse- 
quently 1038  French  leet  are  equal  to  1107 
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&«Krii  feet.  Therefore  tbe  difference  of 
Ifce  measures  of  Derfaam  aod  Cassini  is  35 
Kigtisii  feet,  or  33  Fh»cb  feet,  in  a  second, 
ilie  nedinm  Telocity  of  sound  therefore  i^ 
Bttriy  at  the  rate  of  a  mile,  or  5280  feet, 
in  4}  seconds,  or  a  leagoe  in  14  seconds,  or 
13  miles  In  a  minute.  B^t  sea  mUes  are  to 
Inid  miles  nearl^r  as  7  to  6-/and  tiierefore 
souid  moves  over  a  sea  m^e  in  5J  seconds 
■early,  or  a  sea  Ieagneinl6  seconds.  Fur- 
tho",  it  is  a  common  observation,  that  per-* 
SOBS  in  good  health  hav^  about  75  pwlsa- 
tion^  or  beats  of  the  artery  at  the  wrist,  in 
a  Btinnte;  consequently  in  75  pulsations, 
soond  flies  about  13  hind  miles,  or  11}  sea 
miles,  which  is  abont  1  land  mile  in  6 
pokes,  or  one  sea  mile  in  7  pulses,  or  a 
feagne  in  90  pulses.  And  hence  the  dis- 
tance of  objects  may  be  found,  by  knowing 
the  time  employed  by  sonnd  in  moving 
from  those  objects  to  an  observer.  For 
enmple:  On  seemg  the  flash  of  agnn  at 
tea,  if  54  beato  of  the  pulse  at  the  wrist ' 
yere  counted  before  the  report  was  heard ; 
the  tlistance  of  the  gon  will  easily  be  found 
by  dividing  54  by  20,  which  gives  2.7 
leagues,  or  about  6  miles.    See  Acoustics. 

SocND,  m  geography,  denotes  in  general 
anystreight,  or  inlet,  of  the  sea,.between 
two  headbiids.  However,  the  name  sound 
is  given,  by  way  of  eminence,  to  the  streight 
between  Swetten^and  Denmark,  joining  the 
Gerann  Ocean  to  the  Baltic^  bemg  abont 
fear  miles  over/ 

SoowD  6oard,  in  an  organ,  is^  a  reser- 
voir into  which  the  wind,  drawn  in  by  the 
bellawB,  is  condncted  by  a  port-vent,  and 
henee  distributed  mto  the  pipes  placed 
over  lioles  in  its  npper  part :  this  wind  en- 
ten  them  by  valves,  which  open  by  press- 
hig  upon  the  stops  or  keys ;  after  drawing 
the  registen,  which  preveAt  the  an*  from 
entering  any  of  the  pipes,  except  those  it  is 
leqoired  in. 

SOUNDING,  the  operation  of  trying 
flie  depth  of  the  water,  and  the  quality  of 
the  ground,  by  means  of  a  plummet  sunk 
from  a  ship  to  the  bottom.  For  sounding 
there  are  two  plummets  used,  one  of  which 
ii  called  the  hand-lead,  weighing  about  eight 
or  nine  pounds ;  and  the  other,  the  deep- 
sea  lead,  weighing  from  twenty-five  to  thir- 
ty pounds,  and  both  are  shaped  like  the 
fhtttmm  of  a  cone  or  pyramid.  The  for- 
mer is  o^ed  in  shallow  waters,  aitd  the  lat- 
ter at  a  great  dbtance  from  the  sliore,  par- 
tiddarly  on  approaching  the  land  aflcr  a 
sea  voyage.  Accordingly,  the  lines  em- 
plojrcd  for  tliifl  purpose  art  called  the  dee p- 
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setflead,  and  the  hand-lead  line.  The  hand- 
lead  line,  which  is  generally  twenty  fathoms 
in  length,  is  marked  at  every  two  or  three 
fothoms,  so  that  the  depth  of  water  may  be 
ascertained  eitJier  in  the  day  or  night  At 
the  depth  of  two  and  three  iathomfl,  there 
are  marks  of  black  leather ;  at  five  fatlioms 
there  is  a  white  rag ;  at  seven,  a  red  rag ; 
at  ten,  ^lack  leather;  at  thirteen,,  black 
leather;  atfifteen,  a  wlute  rag;  and  at  se- 
venteen, a  red  rag.' 

Sounding  with  the  hand-lead,  which  is 
called  heaving  the  lead  by  seamen,  is  gene? 
rally  performed  by  a  man  who  stands  in  the 
main-chains  to  windward.  Having  the  line 
an  ready  to  run  out  without  interruption,  he 
Jiolcb  It  nearly  at  the  distance  of  a  fathom 
from  the  plummet,  and  having  swung  tlie 
latter  backwards  and  forwards  three  or  four 
times,  in  order  to  acquire  tlie  greater  velo- 
city, ht;  swings  it  round  hi^  head,  and  thence 
as  far  forward  iu  is  necessary ;  so  that,  by 
the  lead's  sinking  while  the  ship  advances, 
the  line  may  be  almost  perpendicular  wh^n 
it  reaches  the  bottom.  ITie  person  sound- 
ing then  proclaims  the  depth  of  the  water 
in  a  kind  of  song,  resembling  the  cries  of 
London  hawkers.  Thus,  if  the  mark  of 
Ave  fathoms  is  close  to  the  surface  of  the 
water,  he  calls,  «*  By  the  niark'five,"  and 
as  tliere  is  no  mark  at  four,  six,  eight,  Ac. 
he  estimates  those  numbers;  and  calls,  **  By 
the  dip  four.»*  If  he  judges  it  to  be  a  quar- 
ter or  an  half  more  than  any  particular 
number,  he  calls,  ''And  a  quarter  five-^nd  a 
half  four,*'  dec.  If  he  conceives  the  depth 
to  be  three  quarters  more  than  a  particular 
number,  he  calls  it  a  quarter  less  than  the 
next :  thus,  at  four  fathoms  and  three  quar- 
ters, he  calls,  "  A  quarter  less  five,"  &c. 

The  deep-sea-lead  is  marked  with  two 
knots  at  twenty  fathoms,  three  at  forty,  four 
at  fiAy,  and  so  on  to  the  end.  It  is  also 
marked  with  a  smgle  knot  in  the  middle 
of  each  interval,  as  at  twenty- five,  thirty. 
five,  forty-five  fathoms,' &c.  To  use  this 
lead  more  effectually  at  sea,  or  in  deep  wa- 
ter on  the  sea  coast,  it  is  usual  previously 
to  bring-to  the  sBip,  in  order  to  retard  her 
course ;  the  lead  is  then  thrown  as  far  a^ 
possible  from  the  ship,  on  tlie  line  of  her 
drif>,  so  that  as  it  sinks,  the  ship  drives 
more  perpenflicnlarly  over  it.  The  pilot, 
feeling  the  lead  strike  the  bottom  readily, 
discovers  the  dtptii  of  the  water  by  tlie 
mark  on  the  line  nearest  its  surface. 

SOUP,  a  strong  decoction  of  flesh  or 
other  substances.  Portable  or  dry  soup'is 
a  kind  of  cake  formed  by  foiling  the  gela* 


Digitized  by  ^OOQlC 


SPA 

tinous  parts  of  animal  tubsaDces  till  tb« 

watery  parts  are  evaporated.    This  species 

of  soup  is  cbie6y  used  at  sea,  and  has  been 

foand  of  {nreat  advantage.    The  following 

receipt  will  show  how  it  is  prepared :  Of  ^ 

calves  feet  take  four,  leg  of  beef  twelve 

pounds,  knuckle  of  v^  three  pounds,  and 

leg  of  mutton  ten  pounds.    These  are  to 

be  boiled  m  a  sufficient  quantity  of  water, 

and  tiie  scum  taken  oif  as  usiuil ;  after 

,  which  the  soup  is  to  be  separated  from  the 

meat  by  straining  and  pressure.    The  meat 

is  then  to  be  boiled  a  second  time  in  other 

water ;  and  the  two  decoctions,  being  added 

together,  must  be  left  to  cool,  in  order  that 

the  fat  may  be  exactly  separated.    The 

sonp  must  then  be  claritied  with  five  or  six 

whites  of  eggs,  and  a  sufficient  quantity  of 

^  common  salt  added.    The  liquor  is  then 

*  strained  through  flannel,  and  evaporated 

on  the  water-bath  to  the  consistence  of  a 

very  thick  paste ;  after  which  it  is  spread 

rather  thin  upon  a  smooth  stone,  then  cut 

into  cakes,  and  lastly  dried  in  a  stove  till  it 

'  becomes  brittle :  these  cakes  are  kept  In 

well-closed  bottles,   llie  same  process  may 

be:  used  to  make  a  portable  s6up  of  the 

flesh  of  poultry ;  and  aromatic  herbs  may 

be  used  as  a  seasoning,  if  thought  proper. 

Hiese  tablets,  or  cakes,  may  be  kept  four  or 

five  years :  when  int^ded  to  be  used,  the 

quaatity  of  half  an  otmce  is  put  into   a 

large  glass  of  boiling  water,  wiuch  is  to  be 

covered,  and  set  upon  hot  ashes  for  a  qnar* 

ter  of  an  hour,  or  until  the  whole  is  enturely 

dissolved.    It  forms  an  excellent  soup,  and 

requires  no  addition  but  a  small  quantity  of 

•alt. 

SOUTHING  ff  the  Moony  the  time  at 
which  the  Moon  passes  the  meridian  of  any 
particular  place. 

SOW,  io  zoology,  the  female  of  the  hog- 
kind.    See  Sus. 

Sow,  in  the  iron-works,  the  name  of  the 
block  or  lump  of  metal  tiiey  work  at  once 
in  the  iron  furnace.  The  size  of  these  sows 
of  iron  is  very  different,  even  from  the  same 
workmen,  and  the  same  furnace.  Tliese 
furnaces  having  sand  stones  for  their  hearths 
and  sides  up  to  the  height  of  a  yard,  and 
the  rest  being  made  of  brick,  the  hearth 
by  the  Yorce  of  tlie  fire  is  continually  grow- 
ing wider,  so  that  if  it  at  first  contains  as 
inuch  metal  as  will  make  a  sow  of  »ix  or 
•even  hundred  weight,  it  will  at  last  con- 
tain as  much  as  vidll  make  a  sow  of  two 
tlionaand  weight. 

SPACE,  is  defined  by  Mr.  Locke,  to  be 
a  simple  idea,  which  we  attain  both  by  our 
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sight  and  touch.    Tlie  modes  wfiereof  V9  . 
distance,  capacity,  extemion,  duration,  &c. 
Space,  considered  barely  in  length  between 
two  bodies,  is  the  same  ideai  which  we  have 
of  distance.    If  it  be  considered  in  leogtb, 
breadth,  and  tfiickness,  it  is  properly  cslled 
capacity;   when  considered  between  the 
extremities  of*  matter  whieh  fills  the  cape- 
city  of  sjpaof, /|Hrith  something  soUd,  tangi- 
ble, and  moveable^  it  is  then  called  ezten- 
*  sion,  so  that  extension  is  an  idea  beku^nng 
to  a  body,  but  space,  it  is  plam,  may  be 
conceived  without  it.    Each  different  dis- 
tance is  a  different  modification  of  spitXy 
and  each  idea  of  any  different  space  is  a 
simple  mode  of  this  idea :  such  are  an  ioch, 
foot,  yard,  &c.  which  are  the  ideas  of  cer- 
tain stated  lengths,  which  men  settle  in 
their  minds  for  the  nse,  and  by  the  cmtom 
of  roeasunng.    When  these  ideas  are  nmde 
familiar  to  men's  thoughti,  they  can  repest 
them  as  oAen  as  they  will,  without  joiuioi 
to  them  the  idea  of  body,  and  frame  to 
themselves  the  ideas  of  feet,  yards,  or  fa- 
thoms, beyond  the  utmost  bounds  r/sll 
bodies,  and  by  adding  these  still  ooe  id  so- 
other, enlarge  their  idea  of  space  as  ranch 
as  they  please.    From  tliis  power  of  re- 
peating any  idea  of  distance  without  ever 
coming  to  an  end,  we  come  by  the  idea  of 
immensity.    Another  modification  of  space 
is  taken  from  the  relation  of  the  termtos- 
tion  of  the  parts  of  extension,  or  drcom- 
scribed  space,  amongst  themselves;  and 
this  is  what  we  call  figure.    Thb  the  touch 
discovers  in  sensible  bodies,  whose  extremi- 
ties come  within  our  reach ;  and  the  eye 
takes,  both  from  bodies  and  colours,  whose 
boundaries  arc  witliin  its  vjew;  where  ob« 
serving  how  the  extremities  terminate,  et- 
th^r  in  straight  lines,  which  meet  at  dis- 
ceruible  angles ;  or  in  crooked  ones,  where- 
in no  angles  can  be  perceived;  by  coait* 
dering  these  as  they  relate  to  one  another 
■  in  all  parts  of  the  extremities  of  any  body 
or  space,  it  has  that  idea  we  call  figure, 
which  affords  to  the  mind  infinite  variety. 
Another  mode  belonging  to  tliis  head  is, 
that  of  place.    There  is  another  mode  of 
space,  the  idea  of  which  we  get  from  the 
fleeting  and  perpetually  perishing  parts  of 
succession,  which  we  call  duration.    Spsco 
is  usually  divided  into  absolute  and  rete> 
tive.    Absolute  space  is  that  considered  in 
its  own  nature,  without  regard  to  aiiy  thing 
external,  which  always  remains  the  same, 
and  is  infinite  and  immoveable.    Relative 
space,  is  that  moveable  dimension,  or  mea- 
sure of  the  former,  which  tor  senses  defioQ 
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hf  its  pofittioiM  to  bodies  within  it,  and  this 
is  tbe  vulgar  me  for  immoveable  space. 
Rrhtive  space,  in  roapiitude  and  figure,  is 
always  the  same  with  absolute ;  but  it  is 
no:  ut^cessary  it  shonld  be  so  numerically  ; 
as  \i  yvu  srpposc  a  ship  to  be,  indeed,  in 
ab«olir.  rest,  then  tlie  places  of  all  things 
within  her  will  be  the  same,  absolutely  and 
rehitively,  and  nothing  will  change  its 
place :  but  suppose  the  ship  nnder  sail,  or  in 
motion,  and  she  will  continually  pass  through 
new  parts  of  absolute  space  ;  but  all  things 
on  board,  considered  rclutive^y  in  respect 
to  the  ship,  may  be,  notwithstanding,  in  the 
lame  places,  or  have  the  s>ime  situation  and 
position  in  regard  to  one  another. 

Space,  in  geometry,  denotes  tine  area  of 
any  figure,  or  that  which  filld  the  inter- 
val or  distance  between  the  lines  tlmt  ter- 
minate it. 

Space,  in  mechanics,  the  line  a  moveable 
body,  considered  as  a  point,  is  conceived  to 
describe  by  its  motion. 

SPADIX,  in  botany,  a  term  formerly  ap- 
plie  1  to  the  receptacle  of  the  pahns :  it  is 
now  nsed  to  express  every  dower  stalk  that 
is  protruded  out  of  a  spatha  or  sheath. 

SPAN,  a  measure  taken  from  the  space 
between  tbe  thumb's  end  and  tbe  tip  of  the 
little  finger,  when  both  are  stretched  out. 
Tbe  span,  is  estimated  at  three  hand's 
breadths,  or  nine  inches.  .• 

Span,  in  naval  afifairs,  a  small  line  or 
cord,  the  middle  of  which  is  usually  attach- 
ed to  a  stay,  whence  the  two  ends  branch 
outwards  to  the  right  and  lell,  having  either 
a  block  or  thimble  attached  to  their  extre- 
mities. 

SPAR,  a  name  given  to  those  earths 
which  break  easily  into  rhomboidal,  cubi- 
cal, or  lamfaiated  fragments,  with  polished 
soHaces.  As  the  term  spar  is  thus  apphed 
to  stones  of  different  kinds,  without  any^ 
regard  to  the  ingredients  of  which  they  are 
composed,  some  additional  term  must  be 
nsed  to  express  the  constituent  parts  ^a 
weU  as  the  figure.  The  spars  found  in 
Britain  and  Ireland  are  of  four  different 
species:  opaque,  .refracting,  diaphanous, 
and  stalactical.  A  species  of  spar  has 
also  been  found  in  tbe  East  Indies,  which, 
from  its  extreme  hardness, -approaching  to 
that  of  a  diamond,  is  called  adamantine 
spar.  It  was  discovered  by  Dr.  Black,  of 
Edinburgh,  to  be  a  di<<tiuct  species.  There 
are  two  varieties ;  one  of  them  comes  from 
China,  and  crystalizes  m  hexagonal  prisms 
without  p^rcaniidsi  the  length  of  the  iid^ 
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varying  from  six  to  twelve  lines,  their 
breadth  being  about  nine,  of  a  grey  colour 
with  different  shades.  Though  the  entire 
pieces  are  opaque,  tlie  thin  lamina;  are 
transparent,  and  when  broken,  its  surfaces 
appear  slightly  striated.  Its  crystals  are 
covered  with  a  very  fine  and  strongly  Ad- 
hering crust,  composed  of  scales  of  silvery 
mica,  mixed  with  particles  of  red  felspar. 
Sometimes'  the  surface  has  martial  pyrites 
or  yellow  sulphuret  of  iron  adhering  to  it. 
Its  hardness  is  so  great,  that  it  not  only 
cuts  glass  as  easily  as  the  diamond,  but 
even  scratches  rock  crystal  and  other  very 
hard  stones.  Its  specific  gravity  is  to  that 
*  of  water  as  2.7  to  1.0.  Sometimes  it  con- 
tains  crystalized  gnuns  of  magnetic  oxide 
of  iron,  which  may  be  separated  from  the 
stone,  when  pulverised,  by  means  of  the 
loadstone.  The  other  kind,  found  in  Hin- 
doostan,  is  of  a  whiter  colour,  and  of  a 
more  lammated  texture  than  the  former. 
The  grains  of  iron  contained  in  it  are  like* 
wise  a  smaller  size  than  those  of  the  for* 
mer;  they  are  not  diffused  through  its 
substance,  but  only  adhere  to  its  surface. 
This  spar  is  exceedingly  difficult  to  analyze. 
M.  Morveau  appears  to  have  asccrtamed 
that  this  stone  is  also  found  in  France.  A 
small  bit  of  it  was  tried  in  the  presence  of 
Mr.  Wedgewood,  and  he  found  that  its  spe- 
cific gravity  was  superior  to  the  spar  of  ^ 
China,  bemg  no  less  than  4.18,  and  the 
true  adamantine  spar  of  China  gave  3.82. 

Although  the  word  spar  seems  to  include 
almost  all  the  earthy  crystalized  minerals 
that  are  met  vrith  in  metaUic  vehos;  yet 
mineralogists  have  generally  agreed  to  ap« 
ply  the  term  to  those  nunerals,  whether 
earthy  or  metallic,  which  are  crystalized, 
and  have  a  visible  foliated  texture.  Hence 
we  have  felspar-spar,  fluor-spar,  &c  Some 
of  the  spars  have  already  been  described  in 
their  alphabetical  order  ^  others  we  shall 
enumerate  here. 

Spar,  eubey  is  of  a  milk-white  colour, 
which  paMes  sometimes  into  a  greyish-white, 
and  even  into  a  reddish-white.  It  is  mas- 
sive; the  lustre  is  shining,  passing  to  splen- 
dent, and  perfectly  pearly.  The  fragments 
are  cubical.  Specific  gravity  is  2.9.  It  is 
found  in  salt  rocks  in  the  Archbishopric  of 
Salzbourg. 

SpARf  diomojuf ,  i^  of  a  dark  brown  co- 
lour}  it  occurs  massive,  disseminated,  in 
rolled  pieces,  tod  crystalized  in  six  sided 
prisms  and  pyramids ;  uitemally  its  lustre  ii 
splendent,  and  generally  peariy,  approach- 
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hig  in  a  slight  degree  to  adamantine.  Spe- 
cific gravit)'  nearly  4.  Its  coQstituuit  parts 
are,  according  to  Klaproth, 

Alumina 84.0 

Silica 6.5 

Oxide  of  Iron 7.S 

98.0 
Loss g 

100.0 

It  is  found  in  China,  and  snpposcd  to  oc- 
cur in  granite.  It  is  used  in  cutting  and 
)>olishing  hard  minerals.  It  is  reckoned  to 
belong  to  the  fiint  genus. 

Spar,  fel,  or  Feldspar,  is  a  species  of 
the  clay  genus,  divided  by  Werner  into 
foar  snbnipecies,  viz.  the  compact  and 
the  common  felspar,  adularia  and  labmdor 
stone. 

Compaet  felspar  is  of  a  jrey  colour,  pass- 
log  to  the  wliite,  bine,  green,  and  red.  It 
occurs  massiTe,  disseminated  in  rolled 
pieces,  and  in  crystals;  mterually  its  lustre 
is  sometimes  glistening,  sometimes  glimmer- 
ing. It  is  fusible,  without  addition,  b^ore 
the  blow-pipe.  It  is  found  in  Germany,- 
and  many  parts  of  this  country,  particu- 
larly in  Scotland,  at  the  Pentland  hills,  and 
Salisbury  craigs,  near  Edinburgh.  It  is  one 
of  the  constituent'  parts  of  primitive,  tran- 
sition, and  floetz  green  stone  slate,  and  is 
also  imbedded  in  crystals  in  antique  por- 
phyry. 

The  common  felspar  is  one  of  the  most 
abundant  of  fossils,  and  forms  a  constituent 
|Mrt  of  granite  and  gneiss;  it  occurs  also  in 
Nsienite,  in  greenstone,  and  in  imbedded 
crystals  in  porphyry,  basalt,  and  porphyiy- 
^  slate.  It^  specific  gravity  is  firom  2.4  to 
2.7.  It  melts  before  the  blowpipe,  with- 
out addition,  into  a  white  glass.  A  speci- 
men, analyzed  by  Kirwan,  was  foimd  to 
consist  of 

Silica 67.0 

Alumina 14,0 

Barytes  11.0 

Magnesia e.o 

100.0 

Adularia  is  of  a  greenish  white :  is  found 
roaiisive,  in  rolled  pieces,  and  crystalized. 
Specific  gravity  from  2.6  to  «.6.  It  melt«, 
without  addition,  before  the  blow-pipe  into 
a  whitish  gUiss.  It  is/ound  in  veins  imd 
^vities,  in  gneiss  anj  mica  slate,  and  is 
accompanied  with  quarts^  mica,  common 
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felspar,  and  tourmaline.     It  consbts,  ac^ 
cording  to  the  analysis  of  Vauqoetin,  of 

Silica ,  64 

Aiumma 20 

Lime  .-. 2 

Potash 14 

100 

It  is  ibund  in  the  mountain  of  St  Go- 
tliard  m  Switzerland,  and  particularly  in  the 
summit  named  Adula,  hence  its  name.  See 
Labraiwr  stone. 

Spar,  flnor.    See  Fluoric  9d4, 

Spar,  hmvf.  See  Barytes.  See  also 
Rhomb  $par,  Ac, 

Spars,  in  ship  building,  krge  round 
pieces  of  timber,  fit  for  making  top^masts. 

SPAROANIUM,  in  botany,  Imr-reed, 
a  genus  of  the  Monoecia  Tfiandria  cUns  and 
order.  Natural  order  of  Calamariac  Ty* 
phas,  Jussieu.  Essential  character  :  male 
and  female ;  ament  rouncliah ;  calyx  threes 
leaved;  corolla  none:  fiunale,  stigma  bifid; 
drupe  juiceless,  one-seeded.  There  are 
three  species, 

SPARGEL  itane,  or  Spargeuteiv; 
called  also  Asparagus  stone,  which  see. 

SPARRMAliNIA^  in  botany,  so  named 
in  memory  of  Anders,  or  Andrew  Sparr- 
man,  a  Swede,  a  genus  of  the  Polyandria 
Monogynia  class  and  order.  Natural  order 
ofColumnifers.  Filiaceaa,  Jussieu.  Essen- 
tial character :  calyx  four-leaved ;  coiolfai 
of  four  reflexed  petals ;  nectaiy  several, 
tomlose;  capsule  angular,  five-celled;  ecbi- 
nate.  There  is  only  onespecies,rt2.  S.Afii- 
cana^  a  native  of  the  Cape  of  Good  Hope. 

SPARROW,  in  ornithology,  a  species  of 
the  fringilbi.    See  Frin6ili,a. 

SPARTIUM,  in  botany,  broom,  a  genus 
of  the  Diadelphia  Decandria  class  and  or- 
det.  Natural  order  of  Ptq[>iliooace»,  or 
Leguminosae.  Essential  chanict^:  calyx 
produced  downwards;  filameats  adhering 
to  die  germ ;  stigma  longitudinal,  villose 
above.  .There  are  twenty-seven  spedes. 
The  S.  scoparium,  or  common  broom,  ii 
used  fcr  a  variety  of  pwrposes.  It  has  beeo 
of  great  benefit  sometinies  in  dropsical  com- 
plaints. The  manner  in  which  Dr.  Cnllen 
administered  it  was  tint:  he  ordered  half 
an  ounce  of  fresh  broom  tops  to  be  boiled 
in  a  pound  of  water  tiH  one  half  of  die  wa- 
ter  wsis  evaporated.  He  then  gave  two 
table-spoonsfiUl  of  the  decoction  e?ciy 
hour  tiH  it  operated  both  by  stool  and 
urthe.  By  repeatmg  these  doses  every 
day,  or  eveijt  second  day,  he  says  some 
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droptiet  liave  been  cured.  Dr.  Mead 
relates,  tliat  a  dropsical  patient,  wbo  had 
taken  tiie  oaual  remedies,  and  had  been  tap- 
ped three  times  without  eftect,  was  cured  by 
taking  half  a  pint  of  the  decoction  of  queen- 
broom  tops,  witli  a  spoonfnl  of  whole  mus- 
tard seed,  every  morning  and  evening. 
''  An  infusion  of  the  seeds  drunk  ft«ely 
(says  Mr.  Withering)  has  been  luiown  to 
produce  simihir  liappy  effects;  but  who- 
•Ter  expects  these  effects  to  follow  m  every 
dropsica]  case  wfll  be  greatly  deceived.  I 
kaew  them  succeed  in  one  case  tiiat  was 
truly  deplorable;  but  out  of  a  great  num- 
ber of  cases  in  which  the  medicine  had  a 
&ir  trial,  this  proved  a  suigle  instance.** 

The  flower-buds  are  in  some  countries 
pickled,  and  eaten  as  capers  ;  and  the  seeds 
have  been  used  as  a  bad  substitute  for  cof- 
fee. The  branches  are  used  for  making 
besoms,  and  tanning  leather.  They  are 
ako  used  instead  of  thatch  to  cover  houses. 
The  old  wood  furnishes  the  cabinet-maker 
with  beandful  materials  for  veneering.  The 
tender  branches  are  in  some  places  mixed 
with  hops  for  brewing,  and  the  macerated 
.  bark  may  be  manufactured  into  dotii. 

SPARUS,  in  natnral  history,  a  genus  of 
fisfaea  of  .  the  order  Hioracici.  Generic 
character :  teelh  strong,  sometimes  arranged 
in  a  single  row,  and  sometimes  in  two 
rows  or  more ;  grinders  generally  convex, 
smooth,  and  thickly  phmted  in  the  mouth 
like  a  species  of  pavement ;  lips  doubled  ; 
giH  covers  unarmed,  smooth,  and  scaly, 
lliere  are  forty  species,  but  little  is  known 
of  their  habits  and  manners,  and  in  some 
instances,  Shaw  observe  tliat  they  are  con- 
feonded  by  naturalists  with  the  genus  Labrus. 
8.  anratiis,  or  gilt-headed  spams,  is  found 
in  the  European,  American,  and  Indian 
seas,  is  about  fifteen  inches  long,  and  was 
admired  as  a  great  delicacy  by  the  an- 
cients, by  whom  it  was  also  consecrated  to 
Veens. 

8PATHA,  m  boltny,  a  sM^A,  a  species 
of  calyx  which  bursts  lengthways,  and  pro- 
trades  a  stalk  supporting  one  or  more  How- 
en,  which  commonly  have  no  perianthium 
or  proper  flower-cup.  The  spatha  opens 
on  one  side,  from  bottom  to  top,  and  con- 
sists either  of  one  piece,  as  in  tlie  narcis- 
sos,  snow  drop,  and  the  greater  number  of 
qiathaceons  pUnts :  of  two^  as  in  the  marsh 
aloe ;  or  of  a  number  of  scales  laid  over 
one  another  like  tiles,  as  un  the  phiintain- 
tree, 

SPATHACE^,  the  nune  of  the  ninth 
order  inXinnseus's  Fragments  of  a  Natural 
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Method,  consisting  of  phmts,  thefloweis  of 
which  are  protruded  from  a  sheath :  amoag 
these  are  the  allium,  onion,  galanthus,  snow- 
drop, and  narcissus  daffodil.  The  plants  of 
this  order  are  nearly  allied  in  habit  and 
structure  to  the  -  liliaceous  plants,  from 
which  they  are  distinguished  by  the  spatha^, 
or  sheath,  out  of  which  their  flowers  are 
protruded. 

SPATHELIA,  m  botany,  a  genus  of  the 
Pentandria  THgynia  class  and  order.  Na- 
tural order  of  Bicomes.  Terebintacese, 
Jussieu.  Essential  character:  calyx  five- 
leaved  ;  petals  five ;  capsule  three-cornered, 
three-celled ;  seeds  solitary.  There  iS'only 
one  species,  viz.  S.  simplex,  rhus-leaved 
spatheha,  a  native  of  Jamaica. 

SPATULA,  an  instrument  used  by  sur- 
geons and  apothecaries. 

SPAYING,  an  operation  performed  on 
the  females  of  several  kinds  of  animals, 
to  prevent  any  further  conception,  and  pro- 
mote their  fattenbig.  • 

SPEAKER  of  the  House  of  CommoM,  a 
member  of  the  house  elected  by  a  majority 
of  the  votes  thereof,  to  act  as  chairman  or 
president  in  putting  questions,  reading 
briefs  or  bills,  keeping  order,  reprimanding 
the  refractory,  adjourning;  the  house,  &c. 
The  first  thing  done  by  the  commons,  upon 
the  first  meeting  of  a  parliament,  is  to 
choose  a  Speaker,  who  is  to  be  approved  of 
by  the  khig,  and  who,  upon  his  admission, 
begs  his  Majesty  tliat  the  commons,  during 
their  sitting,  may  have  fi-ee  access  to  his 
Majesty,  freedom  of  speech  in  their  own 
house,  and  security  fi-om  arrests.  The 
Speaker  is  not  allowed  to  persuade  or  dis<» 
suade  in  passing  a  bill,  but  only  to  ^lake  a 
short  and  phiiil  narrative ;  nor  to  vote  un- 
less the  house  be  equally  divided. 

SPECIES,  in  logic,  a  relative  term,  ex- 
pressing an  idea  which  is  comprised  under  - 
some  general  one,  called  a  genus.  Tlie 
idea  of  a  species  is  formed,,  by  adding  a 
new  idea  to  the  genus :  thus  if  the  genus  be 
a  circumscribed  space,  and  we  suppose  this 
circumscription  to  be  by  Unes,  we  shall  ob- 
tain the  notion  of  that  species  of  figures 
which  are  called  plain  figures;  but  if  we 
conceive  the  circumscription  to  be  by  sur- 
faces, we  get  an  idea  of  the  species  oflsolid 
figures.  This  superadded  idea  is  called  the 
specific  difference,  not  only  as  it  serves  to 
distinguish  tlie  species  trom  the  genus ;  but 
because  being  different  in  all  the  several 
subdivisions,  we  tliereby  also  distinguish  tlie 
species  one  from  another:  &nd  as  this  super- 
added conception  completes  the  notion  of 
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the  spedes,  it  is  plain  that  Ae  genus  and 
specific  difference  are  the  proper  and  con- 
sUtnent  parts  of  the  species.  If  we  trace 
the  progress  of  the  mind  still  further,  and 
observe  it  advancing  through  the  inferior 
species,  we  shall  find  its  manner  of  pro* 
ceeding  to  be  always  the  same ;  since  every 
lower  fpecies  is  formed,  by  superadding 
some  new  idea  to  the  species  next  above : 
thus  if  animal  be  the  genus,  by  superadding 
the  notion  of  four  limbs,  we  obtain  the  idea 
of  quadrupeds  f  if  to  this  we  add  further, 
the  peculiar  form  and  characters  which  dis- 
tinguish mankind,  we  get  the  idea  of  the 
human  species;  and  by  adding  the  pecu- 
liarities which  distinguish  a  particular  per- 
son  from  all  others,  we  form  the  notion  of 
an  individual,  which  is  called  the  last  spe- 
cies, or  species  specialissimum. 

For  the  use  of  the  genus,  species,  and 
specific  difference  io  defining  things.  See 
Definition. 

Specibs,  in  logic,  is  one  of  the  five  words 
called  by  Porphyry  universals.    See  Uni- 

TBRSAL. 

Species,  in  rhetoric,  is  a  particular  thing, 
contained  under  a  more  univer^  one. 

Species,  in  commerce,  are  the  several 
pieces  of  gold,  silver,  copper,  &c.  which 
having  passed  their  full  preparation  and 
coinage  are  current  in  public. 

Species,  in  algebra,  the  characters  or 
symbols  made  use  of  to  represent  quantities. 

SPECIFIC,  in  philosophy,  that  which  is 
peculiar  to  any  thing,  and  distinguishes  it 
from  all  others. 

SPECinc,  in  medicine,  a  remedy  whos^ 
virtue  and  effect  is  peculiarly  adapted  to 
some  certain  disease,  is  adequate  thereto, 
and  exerts  its  whole  force  immediately 
thereon. 

SPBCinc  grari/y,.is  that  by  which  one 
body  is  heavier  than  another  of  the  same 
dimension,  and  is  always  as  the  quantity  of 
matter  under  that  dimension.  As  to  the 
method  of  finding  the  specific  gravities  of 
bodies.    See  Hydrostatics. 

SPECTACLE.    See  Vision. 

SPECTRA,  ocular.    See  Rbtbntiom. 

SPECTRUM,  in  optics.  When  a  ray  of 
light  b  admitted  through  a  small  hole,  and 
received  on  a  white  surface,  it  forms  a  lu- 
minous spot.  If  a  dense,  transparent  body 
be  interposed,  the  light  vrill  be  refracted, 
in  proportion  to  the  density  of  the  medium ; 
but  if  a  triangular  glass  prism  be  inter- 
posed, the  lifiht  Is  not  merely  refracted,  but 
it  is  divided  into  seven  difierent  rays.  The 
ray  of  light  no  longer  fonns  a  hnmaoui 
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spot,  but  has  assumed  an  obloog  shape,  ter- 
minating in  semicircular  arches,  and  exlit« 
biting  seven  different  colours.  This  image 
is  called  the  spectrum,  and,  fi^m  being  pro- 
duced by  the  prism,  the  prismatic  spec- 
trum. These  different  coloured  rays  ap- 
pearing in  different  places  of  the  spectrtm, 
show  that  their  refractive  power  is  difier- 
ent Those  which  are  nearest  the  middle 
are  the  least  refracted,  and  those  which  are 
the  most  distant,  the  greatest.  The  order 
of  the  seven  rays  of  the  spectnun  is  the  fol- 
lovring:  red,  orange,  yellow,  green,  blue, 
indigo,  violet.  The  red,  ^hich  is  at  one 
end  of  the  spectrum,  is  the  least,  and  the 
▼iolet,  which  is  at  the  other  end,  is  the  most 
refracted.  Sir  Isaac  Newton  found,  if  the 
whole  spectrum  was  divided  into  360  parti, 
the  number  of  the  parts  occupied  by  each 
of  the  colours  to  be  the  following: 

Red »....  45  parts. 

Orange 27 

Yellow 48 

Green  W 

Blue 60 

Indigo 40 

Violet 80 

These  different  coloured  rays  are  not 
subject  to  further  division.  No  change  ii 
effected  upon  any  of  them  by  being  farther 
refracted  or  reflected;  and,  as  they  differ 
in  refrangibility,  so  also  do  they  differ  in 
the  power  of  inflection  and  reflection.  The 
▼iolet  rays  are  found  to  be  the  most  reflex- 
ible  and  inflexible,  and  the  red  the  least. 

SPECULATIVE,  something  relating  to 
the  theory  of  some  art  or  science,  m  con- 
tradistinction to  practical. 

SPECULUM,  a  looking  glass,  or  mirnrf 
capable  of  reflecting  the  rays  of  the  son, 
Stc.  See  Mirror  and  Telescope. 
,  Speculum,  in  surgery,  an  instrument  for 
dilating  a  wound,  or  the  like,  in  order  to 
examuse  it  attentively.  . 

SPERGULA,  in  botany,  Jjwmy,  a  ge- 
nus of  the  Decandria  Pentagynia  class  ^ 
order.  Natural  order  of  Caryophyllei.  Es- 
sential character :  calyx  five-leaved ;  pctab 
^ey  entire ;  capsule  ovate,  one-celled,  five- 
valved.  There  are  seven  species.  The  S.sr- 
veasis,  com-spurrey,  has  linear-fiurowed 
leaves,  from  eight  to  twenty  m  a  ^rborl 
The  flowers  are  small,  white,  and  terminsL 
It  is  frequent  in  corn-fields.  In  Holland  it 
is  cultivated  as  food  for  cattle,  and  has  the 
advantage  of  growing  on  the  very  poorest 
soils,  but  does  not  afford  a  grtat  deal  of 
ibod.  Ponltiyarefondof  the  seeds;  and 
the  inhabitants  of  Finbnd  and  Norway 
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Bake  bread  of  them  wben  their  crops  of 
comiaiL 

SPERMACETI  is  Ibund  in  the  head  of 
the  Pbyseter  raacrocephalus,  a  species  of 
whale ;  it.is  obtained  in  an  unctuous  mass, 
from  which  oil  is  obtained  by  expression. 
Spermaceti  is  also  found  in  other  cetaceous 
fishes,  and  in  other  parts  of  the  body,  mix- 
ed with  the  oil.  It  is  a  fine  white  substance 
of  a  crystahzed  textnre,  very  brittle,  and 
has  little  taste  or  smell.  It  ciystalizes  in 
(be  form  of  shining  silvery  plates.  It  melts 
at  the  temperature  of  112°.  With  a  greater 
heat  it  may  be  distilled  witliont  change; 
but,  by  repeated  distillation,  it  is  decom- 
posed, and  partly  converted  into  a  brown 
acid  Uqoid.  It  is  soluble  in  boiling  alcohol, 
but  it  separates  when  the  solution  cools. 
It  is  also  soluble  in  ether,  both  cold  and 
hot.  Id  the  hot  lolution  it  concretes  on 
cooling  into  a  solid  mass.  Spermaceti 
is  scarcely  at  all  soluble  in  the  acids.  It 
combines  readily  with  the  pure  alkalies, 
with  sulphur,  and  with  tlie  fixed  oils.  By 
exposure  to  the  air  it  becomes  rancid.  The 
OSes  of  spermaceti  are  well  known,  and  par- 
ticolarly  in  the  manufacture  of  candles. 
Spermaceti  differs  chiefiy  from  oil,  by  its 
solubility  in  alcohol  and  ether.  According 
to  pr.  Bostock,  it  requires  150  times  its 
weight  of  alcohol,  boiling  hot,  to  dissolve  it, 
and,  as  the  fluid  cools,  the  spermaceti  pre- 
cipitates. 

Spermaceti  candles  are  of  modem  manu- 
facture :  they  are  made  smooth,  with  a  fine 
gloss,  free  from  rings  and  ^cars,  superior  to 
the  finest  wax-candles  in  colour  and  lustre ; 
and,  when  genuuie,  leave  no  spot  or  stain 
on  the  finest  silk,  cloth,  or  linen.  A  me- 
thod has  been  lately  proposed  by  Dr.  Smith 
Gibbes,^of  Magdalen  College,  Oxford,  to 
convert  animal  muscle  into  a  substance 
mnch  resembling  spermaceti.  The  process 
is  remarkably  simple :  nothing  more  is  ne- 
cessary than  to  take  a  dead  carcase  and  ex- 
pose it  to  a  stream  of  running  water:  it  will 
in  a  short  time  be  cl:anged  to  a  mass  of  fat- 
ty matter.  To  remove  the  offensive  smell, 
a  quantity  of  nitrous  acid  may  then  be 
ponred  upon  it,  wliich,  uniting  with  the  fe- 
tid matter,  the  fat  is  separated  in  a  pure 
state.  This  acid  indeed  turns  it  yellow, 
bat  it  may  be  rendered  white  and  pure  by 
the  action  ot  the  oxygenated  muriatic  acid. 
Dr.  Gibbes  brought  about  the  same  change 
in  a  much  shorter  time.  He  tpok  threes 
lean  pieces  of  mutton,  and  poured  on  them 
the  three  mineral  acids,  and  h^  perceived, 
that  at  the  end  of  three  days  each  was  much 
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altered;  that  in  the  nitrons  acid  was  much 
softened,  and,  on  separating  the  acid  from 
it,  he  found  it  to  be  exactly  the  s^nie  with 
that  which  he  had  before  got  froi^i  the  wa- 
ter; that  in  the  muriatic  acid  was  not  in 
that  time  so  much  altered;  the  vitriolic 
acid  had  turned  the  otlier  black.  See  the 
article  Adipocirb. 

SPERM  ACOCE,  in  botany,  button  weed, 
a  genus  of  the  Tetrandria  Monogynia  class 
and  order.  Natural  order  of  Steilatse.  Rn- 
biacese,  Jossien.  Essential  character :  co- 
rolla on^-petalled,  funnel-shaped;  seeds 
two,  two-tootlied.  There  are  twenty  spe- 
cies. 

SPIMSRANTHUS,  hi  botany,  a  genos 
of  the  Syngenesia  Polygamia  Segregata 
class  and  order.  Natural  order  of  Compo- 
sitse  CapitatsB.  Cinarocephalae,  Jussien. 
Essential  character :  calyx  ei^t-fiowered ; 
corolla  tubular,  hermaphrodite,  and  indis- 
tinct :  female,  receptacle  scaly ;  down  none. 
There  are  four  species. 

SPH^RIA,  in  botany,  a  genus  of  the 
Cryptogamia  Fungi.  Generic  character: 
fructifications  mostly  spherical,  openmg  at 
the  top,  whilst  yoimg  filled  with  jelly^  when 
old  witli  a  blackish  powder.  They  grow  on 
the  bark  or  wood  of  other  plants;  capsules 
often  immersed,  so  that  tlieir  orifices  only 
are  visible :  most  of  the  species  are  without 
a  stem. 

SPH/BROCARPUS,  m  botany,  a  genus 
of  the  Cryptogamia  Hepaticse.  Generic 
character :  calyx  ventricose,  undivided ; 
seeds  numerous,  collected  mto  a  globe. 

SPHAGNUM,  in  botany,  a  genus  of  the 
Cryptogamia  Musci.  Generic  character: 
male,  flower  club-shaped ;  anthers  flat ;  cap- 
sule on  the  same  plant,  sessile,  covered 
with  a  lid,  without  any  entire  veil ;  month 
smooth. 

SPHERE,  is  a  solid  contained  under  one 
uniform  round  surface,  such  as  would  be 
formed  by  the  revolution  of  a  circle  about 
a  diameter  thereof,  as  an  axis.  Thus  the  cir- 
cle A  E  B  D  (see  Plate  XIV.  Miscel.  ^.  2,) 
revolving  about  the  diameter  AB,  will 
generate  a  sphere,  whose  surface  will  be 
formed  by  the  circumference  of  the  circle. 

De/inUums.  1.  The  centre  and  axis-of  a 
sphere,  are  the  same  as  tlie  centre  and  dia- 
meter of  the  generating  circle :  and  as  a 
circle  has  an  indefinite  number  of  dia- 
meters, so  a  sphere  may  be  considered  as 
having  also  an  indefinite  number  of  dia- 
meters, TQnnd,  any  one  of  whick  the  sphere 
may  be  conceived  to  be  generated.  2.  Cir- 
cle* of  the  sphere  are  those  ch-cles  describe 
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ed  on  its  snrface,  by  the  motions  of  the  ex- 
tremities of  the  chords  £  D,  F  G,  I H,  &c. 
at  right  angles  to  AB;  the  diameters  of 
tvhicii  curcl^  are  eqnal  to  those  chords. 
3.  The  poles  of  a  circle  on  the  sphere,  are 
those  points  on  its  surface,  equally  distant 
from  the  circumference  of  that  circle:  thus 
A  and  B  are  the  poles  of  the  circles  de- 
scribed on  the  sphere  by  the  ends  of  the 
chords  ED,  FG,  IH,  &c.  4.  A  grcatdr- 
cle  of  the  sphere  is  one  equally  distant  from 
both  its  poles ;  as  that  described  by  the  ex- 
tremities of  iht  diameter  £  D,  which  is 
equally  distant  from  both  its  pole»  A  and 
B.  5.  Lesser  circles  of  the  sphere  are  those 
which  are  unequally  distant  trom  both  their 
poles;  as  those  described  by  the  extre- 
mities of  the  chords  F  G,  H  I,  &c.  because 
unequally  distant  from  their  poles  A  and  B. 
See  Circle. 

Axiomt,  1.  The  diameter  of  every  great 
circle  passes  through  the  centre  of  the 
sphere:  but  the  diameters  of  all  lesser  cir- 
cles do  not  pass  through  th^  same  centre : 
hence  also  the  centre  of  the  sphere  is  the 
common  centre  of  all  the  great  circles. 
9.  Every  section  of  a  sphere  by  a  plane,  is 
a  circle.  3.  A  sphere  is  divided  into  two 
equal  parts,  or  hemispheres,  by  the  plane 
of  every  great  circle;  and  into  two  un- 
equal parts,  called  segments,  by  the  plane 
of  every  lesser  circle.  4.  The  pole  of 
every  great  circle  is  VQP  distant  from  it  on 
the  surface  of  the  sphere ;  and  no  two  great 
circles  can  have  a  common  pole.  5.  The 
poles  of  a  great  circle  are  the  two  extre- 
mities of  tliat  diameter  of  the  sphere, 
which  is  perpendicular  to  the  plane  of  that 
circle.  6.  A  plane  passing  through  three 
points  on  the  surface  of  the  sphere,  equally 
distant  from  any  of  the  poles  of  a  great  cir- 
cle will  be  parallel  to  the  plane  of  that 
great  cvcle.  7.  The  shortest  distance  be- 
tween two  points,  on  the  surface  of  a 
sphere,  is  the  arch  of  a  great  cirde  passing 
through  these  points.  8.  If  one  great  cir- 
cle meets  another,  the  angles  on  either  side 
are  supplements  to  each  other ;  and  every 
spherical  angle  is  less  than  ISO"*.  9.  If  two 
circles  intersect  each  other,  the  opposite 
angles  are  equal.  10.  All  circles  on  tlie 
sphere,  having  the  same  pole,  are  cut  into 
similar  arches,  by  great  circles  passing 
through  that  pole. 

S^u  ERE,  properties  of  the.  1 .  All  spheres 
are  to  one  another  as  the  cubes  of  their 
diameters.  S.  The  surface  of  a  sphere  is 
equal  to  four  times  the  area  of  one  of  its 
great  circles,  as  is  demonstrated  by  Archi- 


medes in  bis  book  'of  flie  Spihere  and  Cy« 
li^der,  lib.  i.  prop.  37.  bence,  to  find  the 
superfices  of  any  sphere,  we  have  thb  easy 
rule;  let  the  area  of  a  great  circle  be  mul- 
tiplied by  4,  and  the  product  will  be  the 
superficies:  or,  according  to  Euclid,  lib.  vi, 
prop.  20.  and  lib.  xil  prop.  2.  the  area  of  a 
given  sphere,  C  £  B  D  (fig  3)  is  eqaal  to 
tliat  of  a  circle,  whose  radius  i»  eqoal  to 
th^  diameter  of  the  sphere  BC.  'There- 
fore, havm^  measured  tlie  circle  described 
with  the  jradius  B  C,  this  will  give  the  sur- 
face of  the  sphere.    3.  'The  solidity  of  a 
sphere  is  equal  to  the  surface  multiplied 
into  one  third  of  the  radios :  or,  a  sphere  is 
equal  to  two  thirds  of  its  circumscribing 
cylkider,  havmg  its  base  eqilal  to  a  great 
circle  of  the  sphere.    Let  A  B  £  C  (fig.  4 
and  5),  be  the  quadrant  of  a  circle,  and  A  B 
D  C  tfie  curcumscribed  square,  equal  twice 
the  triangle  ADC:  by  the  revolution  of 
the  figure  about  the  right  line  At,  as  an 
axis^  a  hemisphere  wiU  be  generated  by  the 
quadraut,  a  cylinder  of  the  same  base  and 
height  of  the  square,  and  a  cone  by  the  tri- 
angle :  let  these  three  be  cut  any  how  by 
the  phme  HF,  parallel  to  the  ba»e  AB; 
and  tli^  section  of  tlic  cyUnder  will  be  a 
circle,  wliose  radius  is  FH;  In  the  hemi- 
sphere, a  circle  whose  radius  is  FE;  and 
in  the  cone,  h  circle  of  the  radius  FG. 
But  EA*(  =  HFO  =£P  +  FA':  but 
AF»  =  F6»,  because  AC  =  CD;aDd 
therefore  HF  =  EP4-FG»;  orthcci^ 
cle  of  the  radius  H  F,  is  equal  to  a  drde  of 
the  radius  E  F,  together  with  a  circle  of  the 
radius  G  F:  and  since  this  is  true  eveiy 
where,  all  die  circles  together  described  by 
the  respective  radii  H  F,  that  is  the  cy- 
linder, are  equal  to  all  the  circles  described 
by  the  respective  radii  E  Faod  FG,  that 
is,  to  tlie  hemisphere  and  cone  taken  to- 
gether.    But  l»y  Euclid,  lib.  xn.  prop.  10, 
the  cone  generated  by  the  triangle  D  A  C, 
is  one  third  part  of  the  cylinder,  generated 
by  the  square  B  C,  whence  it  follows,  that 
the  hemisphere  generated  by  the  rotation 
of  the  qiuuirant  A  B  E  C,  is  equal  to  the  r^ 
maining  two  thirds  of  the  cylinder,  and  that 
the  whole  sphere  is  two  thirds  of  the  cy- 
linder circumscribed  about  it.    Hence  it 
follows,  that  a  sphere  is  equal  to  a  cone 
whose  height  is'  equal  to  the  semi-iharoeter 
of  the  sphere,  and  its  base  equal  to  the  sa- 
perficies  of  the  sphere,  or  to  die  area  of 
four  great  circles  of  the  sphere,  or  lo  t^^ 
of  a  circle,  whose  radius  is  equal  to  the 
diameter  of  the  sphere. 
Sphere,  in  astro&omyy  that  concave  oru, 
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•r  expanse,  wliicli  invettB  oar  globe»  and  in 
which  tbe  heavenly  bodies  appear  to  be  fix- 
ed, and  at  an  equal  distance  from  the  eye. 
lit  better  to  determine  the  places  of  the 
heavenly  bodies  in  the  sphere,  several  cir- 
cles are  snpposed  to  be  described  on  the 
ar£ice  thereof,  hence  called  the  circles  of 
the  sphere :  ^f  these,  some  are  called  great 
dreles,  as  the  equinoctial,  eclipse,  meri- 
diso,  &C.  and  others,  small  circles,  as  the 
tropics,  parallels,  Ac  See  each  onder  its 
proper  article. 

SPHERICS,  is  that  part  of  geometry 
which  treats  of  the  position  and  mensnm- 
te  of  arches  of  curdes,  described  on  the 
au&ce  of  a  sphere.    See  Sphbrb. 

SPHEROID,  in  geometry,  a  solid,  np' 
proadung  to  the  figure  of  a  sphere. 

Tlie  spheroid  is  generate  by  the  entire 
KvolBtioQ  of  a  semi-ellipsis  about  its  axis. 
Thn,  if  the  semi-eUipsis  AHFB  (Plate 
XIV.  Miscel.  fig.  6,)  be  supposed  to  re* 
vohre  round  its  transverse  axis  A  B,  it  will 
geaeiate  the  oblong  spheroid  A  H  F  B  C 
Kow  as  all  circles  are  »  tbe  squares  de* 
icribed  upon  their  radH ;  that  is,  tbe  circle 
of  the  radios  £  H,  is  to  the  circle  of  the  ra- 
te E  G,  as  C  F'  to  C  D%  because  EH: 
EG::CF:CD,  and  since  it  is  soeveiy 
where,  aU  the  circles  described  with  the  re- 
spective radii  EH,  (that  is,  the  spheroid 
made  by  the  rotation  of  the  semi-ellqisis  A 
FB  aboot  the  axis  A  B)  will  be  to  all  the 
cirdes  described  by  the  respective  radii  EO, 
(that  is,  the  q;^re  described  by  the  ro* 
tation  of  the  semi-cird^  A  D  B  on  the  axb 
A  B)as  F  C^  to  CD';  that  is,  as  the  sphe- 
roid is  to  the  sphere  on  the  same  axis,  bo  is 
the  other  axis  of  the  generating  ellipsis  to 
the  square  of  the  diameter  or  axis  of  the 
ipbere:  and  this  holds  whether  the  sphe- 
roid be  formed  by  a  revolution  around  the 
greater  or  lesser  axis. 

Hence  it  appeiirs,  that  the  half  of  the 
spheroid,  formed  by  the  rotation  of  the 
space  A  H  FC,  around  the  axis  A  C,  is  dou- 
ble of  the  cone  generated  by  the  triangle 
AFC,  about  the  same  axis.  Hence^  also, 
B  evident  the  measure  of  the  segments  of 
tbe  q>heroid,  Cjut  by  planes  perpendicular 
to  the  axis:  for  the  segment  of  the  sphe- 
loid,  made  by  the  rotation  of  the  space 
A  N  H  E  round  the  axis  A  £,  is  to  the  seg- 
meot  of  -the  sphere,  having  tlie  same  axis  A 
C,  and  made  by  the  rotation  of  the  «eg- 
luent  of  the  drcle  AMGEyasCF'to 
CD*.  But  the  measure  of  this  solid  may  be 
found  with  less  trouble  by  |his  analogy ; 
•i:.  as  BE:  AC-f  EB::so  i$  the  cone 
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generated  by  the  rotation  of  the  triangle 
AHE  round  the  axis  A E :  to  the  segment 
of  the  sphere  made  by  the  rotation  of  the 
space  A  N  H  E  round  the  same  axis  A  E, 
as  is  demonstrated  by  Archimedes  of  co- 
noids and  spheroids,  prop.  34.  This  agrees 
as  well  to  the  oblate  as  to  the  oblung  sphe- 
roid. A  spheroid  is  also  equal  to  two  thirds 
of  its  circumscribing  cylinder.  As  to  the 
superfides  of  a  spheroid,  M.  Huygeus 
gives  the  two  following  constructions  in  his 
Horolog.  Oscill.  For  describmg  a  cirde 
equal  to  the  superficies  of  an  oblong  and 
prohite  spheroid :  1.  Let  an  oblong  sphe- 
roid be  generated  by  the  rotation  of  the 
ellipsis  A  D  B  £,  (fig.  7)  about  its  trans- 
verse axis  A  B,  and  let  D  E  be  its  conju- 
gate; make  D  F  equal  to  C  B,  or  let  F  be 
one  of  the  fod,  and  draw  B  G  parallel  to  F 
D,  and  about  the  point  G,  witii  the  radius 
B  G,  describe  an  arch,  3  H  A,  of  a  drcle; 
then  between  the  semi^M>njngate  C  D,  and 
a  right  tine  equal  to  D  E-f>the  arch  A  H 
B,  find  a  mean  proportional,  and  that  will 
be  the  radius  of  a  drde  equal  to  the  super- 
fides  of  the  obhmg  spheroid,  f.  Let  a 
prohite  spheroid  be  generated  by  the  rota- 
tion of  the  eUip«is  ADB  £  (fig.  8)about 
its  conjugate  axis  A  B.  Let  F  be  one  of 
tlie fi>d,and  bisect C  F  m  G,  and  let  AGB 
be  the  curve  of  the  common  parabola 
whose  base  is  the  conjugate  diameter  A  B, 
and  axil  C  G.  Then  if  between  the  trans- 
verse axis  D  E,  «nd  a  right  hue  equal  to 
the  curve  A  G  B  of  the  parabob,  a  mean 
proportional  be  taken,  the  same  will  be  the 
radius  of  a  drcle  equal  to  the  stuface  of ' 
that  prolate  spheroid. 

SPHEX,  in  natural  history,  a  genus  df 
insects  of  the  order  Hymenoptera.  Mouth 
with  an  entire  jaw,  the  mandibles  homy, 
incurved,  toothed;  lip  homy,  membrana- 
ceous ht^  the  tip  ;  four  feelers ;  antennsB 
with  about  ten  articulations  ^  wings,  in  each 
sex,  plane,  incumbent,  and  not  folded ;  sting 
pungent  ^d  concealed  viithin  the  abdo- 
men. There  are  about  one  hundred  and  fifty 
spedes,  divided  into  sections.  A.  antenuse, 
setaceous;  and  enture  lip  and  no  tongue. 
B.  anteimse  filiform ;  Up  emarginate,  with 
a  bristle  on  each  side;  foogue  inflected, 
trifid.  Hie  insects  of  this  genus  are  the 
most  savage  and  rapacious  of  this  class  of 
beings:  they  attack  whatever  comes  in 
their  way,  and  by  means  of  their  poisonous 
sting  overcome  and  devour  others  far  be- 
yond their  own  size.  Those  bdongfog  to 
section  B  are  found  chiefly  on  umbellate 
plants :  the  larva  is  witliout  feet,  soft,  and 


Digitized  by 


Google 


SPH 

jnbabitt  tiie  body  of  some  other  insect,  on 
fvhose  juices  it  exists :  the  pnpa  has  nidi- 
ments  of  wings. 

S.  macolatay  is  found  in  England.  Thorax 
spotted;  first  segment  of  the  abdomen  with 
a  white  dot  on  each  side ;  second,  ed^ed  with 
white.  See  Plate  IV.  Entomology,  fig.  6. 

S.  figuhis,  an  inhabitant  of  Upsal,  is 
amooth  and  black  ;  segments  of  the  abdo- 
men at  the  edges  and  lip  lucid.  It  is  found 
in  holes  of  wooden  partitions,  abandoned 
'  by  other  insects ;  these  it  cleanses  by  gnaw- 
ing round  them,  and  placing  a  piece  of 
moist  clay  at  ^e  bottom  sticks  a  spider 
npon  it ;  in  the  body  of  this  spider  it  depo- 
sits its  eggs,  and  then  closes  up  the  entrance 
with  clay,  and  leaves  it,  to  be  devoured  by 
the  larva. 

S.  spirifex,  is  bl^ck ;  thorax  hairy,  im- 
maculate ;  petiole  of  one  joint,  yellow,  as 
long  as  the  abdomen.  This  insect  is  found  in 
Egypt,  and  in  several  parts  of  Europe,  in  > 
cylindrical  cavities,  wrought  within  like  a/ 
honey-comb,  on  the  sides  of  clifl^,  and  in 
the  mud  walls  of  cottages. 

S.  figulus,  is  one  of  the  species  mention- 
ed by  Dr.  Shaw.  This  insect  having  foimd 
some  convenient  cavity,  seizes  a  spider,  and 
having  killed  it,  deposits  it  at  the  bottom ; 
then  laying  her  egg  in  it,  she  closes  up  the 
orifice  of  the  cavity  widi  clay;  the  larva, 
which  resembles  the  maggot  of  a  bee,  hav* 
ing  devolved  the  spider,  spins  itself  up  in  a 
dnsky  silken  web,  and  changes  into  a  chry- 
salis, out  of  which,  within  a  certain  number 
of  days,  proceeds  the  complete  insect.  The 
female  of  this  species  prepares  several  sepa- 
rate holes,  or  uests,  in  each  of  which  she 
places  a  dead  insect  and  an  egg ;  each  cell 
costing  her  the  labour  of  a*bout  two  days. 

SPHINCTER,  in  anatomy,  a  term  ap- 
.  plied  to  a  kind  of  circular  muscles,  or  mus- 
cles  in  form  of  rings,  which  serve  to  close 
and  draw  up  sisveral  orifices  of  the  body, 
and  prevent  the  excretion  of  tlie  contents: 
thus  the  sphincter  of  the  anus  closes  the  ex- 
tremity of  the  intestinum  rectum. 

SPHINX,  in  natural  hbtory,  hawk-moth, 
a  genus  of  insects  of  the  order  Lepidoptenu 
Antennae  aomewhat  prismatic,  tapering  at 
each  end ;  tongue  mostly  exserted ;  two 
feelers,  reflected ;  wing9  deflected.  There 
are  about  two  hundred  species;  these  fly 
abroad  in  the  morning  and  evening,  are 
very  slow  on  the  wing,  and  often  make  a 
humming  kind  of  noise ;  they  extract  the 
nectary  of  flowers  with  the  tongue;  the 
larva  has  sixteen  feet,  and  is  pretty  active. 
The  name  of  the  sphinx  is  applied  to  the 
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genus  on  account  of  tbe  posture  assamed 
by  the  larvae  of  several  of  the  larger  species, 
which  are  said  to  be  seen  in  an  attitude 
much  resemblinj?  that  of  the  Egyptian 
sphinx.  This  numerous  genus  b  divided 
into  sections:  A.  antennae  scaly j  feelers 
hairy ;  tongue  spiral.  B.  antennae  cylindri- 
cal; tongue  exserted,  truncate;  wIh^r  en- 
tire. C.  antennae-  thicker  in  the  middle ; 
tongue  exserted.  Tlie  largest,  and  perhaps 
the  most  beautiful  of  the  European  species, 
is  S.  atropos ;  Of  this,  the  upper  wings  are 
of  a  fine  dark  grey,  with  a  few  slight  vari* 
gations,  of  dull  orange  and  white ;  the  body 
is  orange  coloured,  with  the  sides  marked 
witli  black  bars,  vrhile  along  the  top  of  the 
back,  firom  the 'thorax  to  the  tail,  runs  a 
broad  blue>grey  stripe ;  on  the  top  of  liic 
thorax  is  a  very  large  patch,  of  a  most  sin- 
gular appearance,  exactly  resembling  the 
usual  figure  of  a  skull.  When  in  the  leajt 
disturbed,  or  irritated,  this  insect  emits  a 
sound  like  the  squeaking  of  a  monse  or  a 
bat  In  many  paru  of  Europe  it  is  held 
much  in  dread  by  the  vulgar,  and  regarded 
as  the  harbinger  of  misfortune.  Tlie  cater- 
pillar, from  wliich  this  curious  sphms  pro- 
ceeds, is  in  the  highest  degree  beantifiil, 
and  surpasses  in  size  every  other  European 
insect  of  the  kind,  being  sometimes  fite 
inches  in  length:  its  colour  is  a  bright 
yellow,  the  sides  marked  by  a  row  of  seven 
most  elegant  broad  stripes,  of  a  mixed  vio- 
let and  sky- bine  colonr;  on  the  last  joint 
oir  the  body  is  a  horn,  or  process,  hanging 
over  the  joint  in  the  manner  of  a  tail,  hav- 
ing a  rongfa  or  muricated  suHace,  and  a 
yellow  colour.  This  caterpillar  is  princi- 
pally found  on  the  potatoe  and  the  jas- 
mine ;  it  usually  changes  into  a  chrysalis  to 
the  month  of  September,  retiring  fi)r  that 
purpose  pretty  deep  under  the  surface  of 
the  earth ;  the  complete  insect  emerging  in 
the  following  summer.  Tliis  species  is  ge- 
nerally considered  as  a  very  rare  msect; 
and  as  the  caterpillar  feeds  chiefly  by  night, 
conceaHng  itself  during  the  day,  if  is  not 
often  ^en.    See  Plate  IV.  Entomology, 

S.  ligustri,  or  privet  hawk-modi,  is  » 
large  insect,  measuring  nearly  four  mcbei 
and  a  half  from  wmg's  end  to  wing's  end: 
tlie  upper  wings  of  a  brown  colour,  most 
elegantly  varied  or  shaded  with  deeper  and 
lighter  streaks  and  patches ;  the  under  wings 
and  body  are  of  a  fine^rose  colour,  barred 
vrith  transverse  black  stripes.  Tlie  cater- 
pillar,  wliich  is  very  large,  is  smooth,  and  of 
a  floe  green,  with  seven  oblique  purple  and 
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niy te  stilpfM  dong  eich  ^e ;  at  the  extre- 
tei^  <yf  the  body,  or  top  of  (he  last  joint,  Is 
m  horn  or  process  pointiDg  backwards.  This 
beaotifiil  caterpillar  is  often  iband  in  the 
months  of  July  and  Aognst  feedmg  on  the 
privet,  the  lilac,  th<^  poplar,  and  some  other 
trees,  and  generally  changes  to  a  dirysaUs 
in  Angnst  or  September,  tetiring  for  that 
porpose  to  a  considerable  depth  beneath 
the  snHace  of  the  ground^  stnd,  after  casting 
its  skin,  continning  daring  the  whole  winter 
in  a  dormant  state,  the  sphinx  emerging 
from  it  in  the  succeeding  June. 

S.  ocellata,  is  perhap.)  still  more  beauti- 
Inl :  it  is  rather  a  smaller  insect  than  the 
precedmg,  and  has  the  npper  wings  and 
body  brown ;  the  former  finely  donded  with 
difierent  shades,  while  the  lower  wings  are 
of  a  bright  rose-colour,  each  marked  with  a 
large  oeelhited  black  spot,  with  a  blue 
interior  circle  and  a  black  centre*  This 
insect  proceeds  from  a  green  caterpillar,  of 
a  roo|^  or  shagreen-like  surface,  marked 
•n  each  side  by  seven  obliqpe  yellowish- 
white  streaks,  and  furnished,  like  the  pre- 
cedmg,  with  a  horn  at  the  tail  It  is  prin- 
cipally fbond  on  the  willow;  retires  imder 
groond,  in  order  to  undergo  its  change  into 
the  chrysaHs  state,  in  the  month  of  August 
or  September ;  and  hi  the  foUowiog  June 
mppears  the  complete  insect 

SPICA,  in  botany,  a  term  q>plied  to  a 
pnrticnbir  mode  of  flowering,  in  winch  the 
llowen  are  ranged  altematdy  upon  botii 
sides  of  a  sunple  common  flower  stalk.  The 
flowers  in  tiie  spica  are  seated  hnmediately 
npon  the  stalls,  without  any  partial  foot- 
stalk, in  which  it  difiers  from  a  racemns,  of 
daster.  A  spica  is  said  to  be  single  rowed 
wiiea  tbe  flowers  are  all  turned  towards 
one  side;  and  to  be  double  rowed  when 
tbtj  look  to  both  sides,  or  stand  two  ways. 

SPIDER.    See  Aranba. 

SPIELMAKNIA,  hi  botany,^  so  named 
hi  boDOor  of  James  Reinbold  Spiehnann,  a 
geaaa  of  tlie  Didynamk  An^Ospermia  cfaiss 
and  order.  Natural  order  x>f  Personats. 
Viticea,  Jnssieo.  Essential  character:  calyx 
if»cleft;  GoroUa  bearded  at  the  throat, 
wiA  a  five-deft  ahnost  equal  border ;  drupe 
wiHi  a  two-ceUed,  two-seeded  nut  There 
is  only  one  species,  vis.  S.  AfHcana,  silex 
kaved  Spidmannia,  or  iantana,  a  native  of 
Ibe  eape  of  Good  Hope. 

SPIGEUA,.  in  botany,  io  named  hi 
memory  of  Adrian  Spigdras,  a  genus  of  the 
iPeatandria  Monogynia  dass  and  order* 
Natural  order  of  Stellatae.  Gentianae,  Jus- 
sieu.    Essential  character:  corolla  fuond- 
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shaped ;  capsule  twin,  two-odled,  manjr^ , 
seedecf.    There  are  two  species,  dz.  8.  an- 
thelmia,  annual  worm-gram;  and  8.  mari" 
landica,  perennid  worm-grass. 

SPIKING  19  the  ordnemee,  a  sea  phrase, 
used  for  fastening  a  quoin  with  spikes  to 
the  deck  dose  to  the  breech  of  the  car- 
riages of  great  guns,  that  they  may  keep 
close  and  firm  to  the  ship's  sides,  and  not 
get  loose  when  the  ship  rolls,  and  by  that 
means  endanger  the  breaking  out  of  a  butt 
head  of  a  plank.  ' 

SPILANTHUS,  hi  botany,  a  genus  of 
the  Syngenesia  Polygamia  iEqnalis  dass 
and  order.  Natural  order  of  Compositsb 
OppositifoUas.  Corymbiferse,  Jussieu.  £9. 
sential  character:  calyx  ahnost  equd ;  down 
two-toothed;  receptacle  conical,  cha%. 
There  are  nme  species.  This  genus  is  made 
up  chiefly  of  those  spedes  of  bidens  and 
▼erbesina  which  do  not  property  belong  to 
those  genera ;  they  are  natives  of  the  East 
and  West  Indies. 

SPINA,  in  botany,  a  thorn,  a  spedes  of 
offensive  weapon,  protruded  from  the  wood 
of  the  pUmt,  and  which  is  therefore  of  a 
stronger  and  harder  natnre  than  prickles, 
which  are  detached  portions  of  the  bark. 
Thorns,  which  are  an  expansion  of  the  lig- 
neous body,  are  compared  to  die  horns  of 
animals,  which  adhere  to  the  bones  of  the 
skull,  and  are  protruded  from  them. 

S^INACIA,  in  botany,  sphmch,  a  genus 
of  tiie  Dioecia  Pentandria  class  and  order. 
Natural  order  of  Holoraces.  Atriplices, 
Jussieu.  Essentid  character :  nude,  calyx 
five-parted;  corolla  none:  femde,  calyx 
four-cleft;  corolla  none;  styles  four;  seed 
one,  within  the  liardened  cdyx.  There  are 
t#o  spedes ;  rtz.  S.  oleracea,  garden  8pi« 
nach ;  and  S.  fera,  wild  spmach.  There  ara 
also  two  varieties. 

SPINDLE,  in  the  sea  Umguage,  is  the 
smallest  part  of  the  ship's  capstan,  which  is 
between  the  two  decks.  The  spindle  of  the 
jeer-capstan  has  whelps  to  heave  the  vioU 
The  axis  of  the  wheel  of  a  watch  or  dock, 
is  also  called  the  spuidle.  \  Among  miners, 
the  spindle  is  a  piece  of  wood  fastened  into 
either  stow  bbide. 

SPINELLE,  in  mineralogy,  a  spedes  of 
Che  flint  genus:  its  principal  colonr  is  red, 
firom  which  it  passes  on  the  one  side  hito 
blue,  and  even  into  green,  on  the  other  into 
yellow  and  brown.  Its  colours  are  mostly 
deep,  and  they  have  dways  a  shade  of  black. 
Sometimes  it  is  enveloped  in  an  opaline 
crust;  sometimes  it  exhibits  an  opalescent 
iridescence*  It  ocean  in  graiitt,  whidiy 
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Irem  their  aspect,  ibow  Chat  they  baf  e  been 
roDedy  and  aho  crystallized.  Its  specific 
grayity  is  from  5.5  to  3.7.  It  is  unalterable 
before  the  blow-pipe  without  addition ;  but 
is  fusible  with  borax:  it  consists,  accord- 
ing to  Rhiprotb, 

Alumina 74.5 

Silica 15.5 

Magnesia i.    8.25 

Oxide  of  iron 1.50 

Lime ....•       75 

100.5 

Vauquelin  gives  a  ^somewhat  different  ana- 
lysis. It  is  found  in  the  kingdom  of  Pegu, 
and  in  the  island  of  Ceylon,accompanied  with 
zircon,  hyacinth,  tourmaline,  and  ceylanite. 
It  is  employed  as  a  precious  stone,  and  is  of 
considerable  Value ;  but  it  is  not  so  highly 
esteemed  as  the  oriental  ruby :  from  this  it 
is  distingoislied  by  being  harder,  and  of  a 
greater  specific  gravity. 

SPINET,  or  Spin  NET,  a  musical  instru- 
ment ranked  in  the  second  or  third  phice 
among  harmonious  instruments.  See  Mu- 
sical Instryments, 

SPINIFEX,  in  botany,  a  genus  of  the 
Polygamia  Dioecia  clbs  and  order.  Natu- 
ral order  of  Oramina,  Gramineae,  or  Gras* 
les.  Essential  character:  hermaphrodite, 
calyx  glume  two-valved,  two-flowered; 
valves  parallel  to  the  rachis  -,  corolla  two- 
valved,  awnless;  stamens  three;  styles 
two :  male,  calyx  common  with  the  henna- 
plirodite;  corolla  and  stamens  similar. 
There  is  only  one  species ;  m.  S.  squarro- 
sus,  a  native  of  the  East  Indies,  China,  and 
Cochinchina,  on  sandy  coasts. 

SPINNING,  the  act  of  reducing  silk, 
flax,  hemp,  hair,  wool,  or  other  matter,  into 
thread.  Spinning  is  either  performed  on 
the  wheel,  or  with  a  dbtaff^  and  spmdle,  or 
with  other  machines  proper  for  the  several 
kinds  of  working.  Hemp,  flax,  nettle-thread, 
and  other  like  vegetable  matters,  are  to 
be  wetted  in  spinning :  silks,  wools,  &c.  are 
spun  dry,  at  least  they  do  not  stand  in  need 
of  vrater:  there  is,  however,  a  vmy  of  spm- 
mng  or  reeling  silk  as  it  comes  off  the  cases 
or  balls,  vrhere  hot,  or  even  boiling,  water 
it  to  be  used.  Tlie  vast  variety  and  impor- 
tuice  of  these  branches  of  our  mauufiic- 
tnres,  which  are  produced  from  cotton, 
wool,  and  flax,  spun  into  yam,  together  with 
the  cheapness  of  provisions,  and  the  low 
price  of  labour,  in  many  foreign  countries, 
which  are  the  rivals  of  our  trade,  have  occa- 
sioned many  attempts  at  home  to  render 
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spinning  more  easy,  chei^,  and  expedidoos. 
Mr.  Arkwright  has  carried  the  invention  t* 
a  high  degree  of.  p^ection.  He  not  only 
Contrived  methodst  for  spinnuig  cotton,  bot 
obtained  a  patent  for  making  cotton,  flax, 
and  #ool,  into  yam.  See  Manufacturb 
of  Cotton, 

SPINTHERE,  in  mineralogy,  one  of  the 
earthy  fossils,  of  a  greenish  cohior:  it  oc- 
curs crystallized,  in  irregubur,  dooUe,  four- 
sided  pyramids,  which  are  obliquely  tma- 
cated.  The  crystals  are  small,  and  the  frao 
ture  foliated.  It  melts  very  easily  before 
the  blow-pipe. 

SPIO,  in  natural  history,  a  geims  of  the 
Vermes  Mollusca  class  and  order:  body 
projecting  from  a  tube,  jointed,  and  foi> 
nislied  with  dorsal  fibres ;  peduncles,  or  foef, 
rough  with  bristles,  and  placed  towards  the 
back ;  feelers  two,  long,  simple ;  two  eyes, 
oblong.  There  are  two  species ;  viz.  S.  se- 
ticomis :  feelers  thin  and  striate :  is  found 
in  the  ocean,  principally  where  there  it  a 
clayey  bottom:  it  is  about  three  incbet 
long:  the  tube  is  composed  of  agglutinated 
particles  of  earth,  thin,  erect,  and  thrice  at 
long  as  the  body ;  from  this  the  animal  pro* 
jects  its  capiUai^  white  feelers  in  search  of 
food,  which  consists  of  small  marine  worms : 
body  whitish,  with  a  tinge  of  green,  and  a 
red  line  down  the  middle  of  the  back ;  the 
hind  part  sea-green ;  the  fore  part  blackiBh 
grey,witli  transverse  white  stria? :  head  pale. 
The  other  species  is  S.  filicomis:  foeleia 
tliick  and  annulate:  it  mbabits  the  aeas 
aboat  Greenhmd  -,  it  is  about  an  inch  los^ 
and  from  its  tube  projects  its  foelert  m 
search  of  Planluis,  and  other  small  mariat' 
worms. 

SPIIl£A,  in  botany,  a  genus  of  the  Ico> 
sandria  Pentagynla  class  and  order.  Na- 
tural order  of  Pomaceai.  Rosaceae,  Jnasiea. 
Essential  character :  calyx  five-defr ;  petals 
Ase;  capsule  many-seeded,  Tliere  are 
twenty-two  species. 

SPIRAL,  in  geometry,  a  curve  line  of  tiw 
circular  kind,  which,  in  its  progress^  reoedea 
firom  its  centre. 

A  spiral,  according  to  Archimedea,  itt 
mventor,  is  thus  generated :  if  a  right  IhK, 
as  A  B,  (PUte  MisceL  XIV,  fig.  9)  baTiag 
one  end  fixed  at  B,  l>e  equally  moved  roQiid« 
so  as  with  the  other  end  A  to  describe  the 
periphery  of  a  circle;  and,  at  the  aaaie 
time,  a  point  be  conceived  to  move  forward 
equally  from  B  towards  A,  in  the  tight  hne 
B  A,  80  as  that  the  point  describes  that 
line,  while  the  line  generates  the  cirrle: 
then  will  the  point,  with  its  two  motionBy 
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i^ribe  the  carve  line  B  l,  2,  3,  4,  5,t&c. 
wliich  is  called  the  helix  or  spiral  line ;  and 
tlie  plane  space  contnined  between  the  spi- 
ral line  and  the  right  Hue  B  A  is  called  the 
•pinlspace. 

If  also  yon  conceive  the  point  B  to  move 
twice  as  slow  as  the  line  A  B,  so  as  that  it 
sIbU  get  bat  half  way  along  the  line  B  A, 
■ten  that  tine  shall  have  formed  the  circle; 
tad  if  then  you  imaghae  a  new  revohition  to 
be  Biad<>  of  the  line  carrying  the  point,'  so 
tbtt  they  shall  end  their  motion  at  last  to- 
gether, there  will  be  formed  a  dotfble  spiral 
line,  and  the  two  spiral  spaces,  as  yon  sec  in 
the  figure.  From  the  genesis  of  this  cnrve, 
the  foHowmg  corollaries  .may  be  easily 
drawn.  1.  The  lines  B  t2,  B  11,  B  10, 
&c.  makmg  equal  angles  vrith  the  first  and 
second  spiral  (as  also  B  i?,  B  10,  B  8,  &c.) 
are  lo  arithmetical  proportion.  $.  Hie  lines 
B  7,  B  10,  ficc  drawn  any  how  to  the  first 
ipiral,  are  to  one  another  as  the  arches  of 
the  drde  intercepted  between  BA  and 
those  lines.  3.  Any  lines  drawn  from  B  to 
the  second  spiral,  as  B  18,  B  ««,  &c.  are  to 
eadi  other  as  the  aforesaid  arches,  together 
with  the  whole  periphery  added  on  both 
tides.  4.  The  first  spual  space  is  to  the 
fint  drde  as  one  to  3.  And,  5,  Tlie  first 
•piral  line  is  equal  to  half  the  periphery  of 
the  firtt  drcie;  for  the  radii  of  the  src- 
toia,  and  consequently  the  arches,  are  in  a 
oaiiple  arithmetical  progression,  while  tlie 
periphery  of  the  circle  contains  as  Inany 
arches  equal  to  the  greatest ;  wherefore  the 
peripbeiy  to  all  those  arches  is  to  the  spiral 
liKsatStol. 

SnsAL,  UD  architecture  and  ^sculpture, 
iapGes  a  curve  that  ascends,  winding  abou^t 
a  cane  or  spire,  so  as  all  the  points  tliereof 
ecatiaually  approach  tlie  axis.  It  is  distin-. 
goisbed  fi^om  the  helix,  by  its  winding 
aroond  a  cone,  whereas  the  helix  winds  in 
the  same  manner  aroond  a  cylinder. 

Spirai^  ptvportional^  are  such  spiral 
Hmb  as  the  rhumb  luies  on  the  terrestrial 
globe,  which,'  because  they  make  eqnal 
angles  with  every  meridian,  must  also  make 
tifml  inglet  vrith  the  meridians  in  the  ste- 
rMgrapbic  projection  on  the  plane  of  the 
eqaator;  and' therefore  vrill  be,  as  Dr.  H^U 
yj  obaenresy  proportional  spirals  about  the 
p^pomt 

SPIRE,  in  architecture,  vras  lised  by 
the  ancients  for  the  base  of  a  column,  and 
■Maetnnes  for  the  astragal,  or  tore.  But, 
MMeg  the  modems,  it  denotes  a  steeple 
that  coBturaally  diminishes  as  it  ascends, 
whether  coniadly  or  pyramidally. 
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'  SPLACHNUM,  in  botany,  a  genus  of 
the  Cryptogamia  Musci  class  and  order. 
Generic  character:  capsule  cylindrical; 
veil  and  receptacle  very  large ;  fringe  with 
eight  ^eeth.  Male,  a  bud  on  a  different 
plant;  circular,  terminating* 

SPLEEN.    See  Anatomy. 

SPLENTS,   or    Splints,    in    snrgerj',  , 
pieces  of  wood,  use^  in  binding  up  broken 
limbs. 

SPLICING,  in  the  sea  language,  is  the 
untwisting  tlie  ends  of  two  cables  or  ropej«, 
and  working  the  several  strands  into  one 
another  by  a  fidd,  so  that  they  become  as 
strong  as  if  they  were  but  one  rope. 

SPLINTER,  a  small  shiver  of  wood,  or 
the  like.    The  splinters  of  fractured  bones, 
if  loose,  are  lo  be  carefully  removed,  other-  '^ 
wise  replaced. 

SPODUMENE,  in  mineral<uy,  one  of 
the  eartliy  fossils,  of  a  greenish- wliite  colour, 
passing  into  apple-green.  It  occurs  in  small 
masses,  is  shining,  and  of  a  pearly  lustre.  > 
Specific  grarity  about  3.2.  It  splits  before 
the  blow  pipe  into  smallish  yellowish  foli<i, 
and  at  length  melts  into  a  greyish- white 
transparent  gla«s.  It  is  found  in  the  mines 
of  Upton,  in  Sweden,  accompanied  with 
qnartz  and  black  mica. 

SPONDEE,  spondaus^  hi  ancient  poetry, 
a  foot  consisting  of  two  long  syllables,  as 
omnes. 

Some  give  the  appellation  spondaic  to 
verses  composed  wholly  of  spondees,  or  at 
least  that  end  with  two  spondees ;  as, 

ConstUiiy  atque  oaUus  Phrygia  agmina  cir- 
curMpexii, 

SPONDIAS,  in  botany,  hogplvm,  a  ge- 
nus of  the  Decandria  Pen tagynia  class  and 
order.  Natural  order  of  Terebintaceae, 
Jossieu.  Essential  character:  calyx  five- 
toothed;  corolla  five-petalled ;  drupe  with 
a  five-celled  nut.  Tliere  are  four  species. 

SPONDYLUS,  in  natural  history,  a  ge- 
nus  of  the  Vermes  Testacea  class  and  order : 
anunal  a  tethys :  shell  liard,  solid,  witli  un- 
equal valves;  one  of  the  valves  convex,  the 
other  rather  flat:  hmge  with  two  recurved 
teeth,  separated  by  a  smajl  hollow.  There 
are  four  species :  the  shell  of  the  S.  ^£daro- 
pns  is  slightly  eared,  and  spinous :  it  inha- 
bits the  Mediterranean,  Indian,  and  other 
seas,  and  is  found  in  almost  infinites  varieties 
as  to  size,  thickness,  and  colours ;  some- 
times entirely  purple,  orange,  white,  or 
bloom  colour;  sometimes  marked  with  va* 
rious  streaks,  spots,  dots,  or  bands. 

SPONGIA,  in  natural  history,  sponge,  a 
genus  of  the  Vermes  Zoopliyta  chiss  and 
P  « 
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order:  wmnal  fixed,  torpid,  of  various 
forms,  composed  either  of  reticulate  fibres, 
or  masses  of  small  spines,  interwoven  to^* 
.  Uier,  and  clothed  kith  ^latinoos  fiesh,  full  pf 
■mall  mouths  on  its  suHace,  by  which  it  ab> 
sorbs  and  rejects  .water.  Between  fifty  and 
sixty  ^ecies  have  been  enumerated.  S.  of- 
ficinalis is  irregularly  formed,  porous,  tough^ 
lobed,  and  woolly :  It  is  found  in  the  Archi- 
pelago, Mediterranean,  and  Indian  seas, 
adhering  to  rocks  by  a  broad  base :  it  is  of^ 
ten  found  inclosing  small  stones,  diells,  and 
particles  of  sand:  vjariety  of  marine  animals 
pierce  and  gnaw  it  into  irregular  winding 
cavities,  which  appear  on  the  outside  by 
large  holes  higher  than  the  rest :  its  colour 
variesfroma  pale  to  a  deep  yellow:  the 
internal  part,  when  cut  perpendicular,  con- 
sists of  small  tubes,  composed  of  reticulate 
fibres,  and  ending  on  the  outside  in  an  infi- 
nite number  of  small  circular  holes,  which 
are  the  bibulous  mouths  of  the  animal,  each 
of  which  is  surroiraded  by  a  few  erect  point- 
ed fibres.  This  is  the  common  sponge  of 
the  shops. 

S.  ventilabrum,  is  fim-shaped,  regular, 
soft,  vrith  reticulate  woody  veins,  covered 
with  pores  like  a  honeycomb.  This  species 
inhabits  the  Norway  and  American  seas:  is 
about  six  inches  high,  and  ^\e  broad :  ex- 
actly resembles  a  small  Goigonia  flabellum 
in  its  shape  and  ramiiicatioiis,  except  that 
the  pores  are  angular,  and  the  substance  is 
spongy. 

8.  cristata,  or  cockVcomb  sponge,  b  flat, 
erect,  and  sofr,  growing  in  the  shape  of 
cock's -combs,  with  rows  of  little  holes  along 
the  tops,  which  project  a  little.  It  abounds 
on  tlie  rocks  to  the  eastward  of  Hastidjgs, 
in  Sussex,  vrhere  it  may  be  seen  at  low- 
vrater.  It  is  commonly  about  three  inches 
long,  and  two  inches  high,  abd  of  a  pale 
yellowish  colour.  When  put  into  a  glass, 
vessel  of  sea  water,  it  has  been  observed  to 
suck  in  ted  squirt  out  the  water  through 
little  months  along  the  tops,  giving  evident 
signs  of  life. 

S.  tomeotosa,  or  urens,  stinging  sponge, 
,  or  crumb  of  bread  sponge,  is  of  many  forms, 
full  of  pores,  very  brittle  and  soft,  and  in- 
terwoven with  very  minute  spines.  It  is 
fhll  of  small  protuberances,  with  a  bole  in 
^  each, by  which  it  sucks  in  and  throws  out 
the  water.  It  is  very  common  on  the 
British  coast;  and  is  frequently  seen  sur- 
rounding fucuses.  it  is  foimd  also  on  the 
jbores  of  North  America,  Africa,  and  in  the 
East  Indies.  When  newly  taken  out  of  the 
sea^  it  is  of  a  bright  orange  colour,  and  full 
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of  gehitinoos  flcish;  1>ut  when  dry,  it  be- 
comes whitish,  and  when  broken  has  the 
appearance  of  crumbs  of  bread.  If  nibbed 
on  the  hand,  it  will  raise  blist^ ;  and  if 
dried  in  an  oven,  its  power  of  stinging  is 
jnuch  increased,  especially  that  variety  of  it 
which  is  found  on  the  sea  coast  of  North 
America. 

S.  fiuviatili?,  river  sponge,  is  green,  erects 
brittle,  and  irregularly  disposed  in  nomer- 
oos  branches.  It  abounds  in  many  parts  of 
Europe,  in  the  firesh  rivers  of  Ronia  and 
Enghmd,  bat  particuhuriy  ia  the  river 
Thames.  It  scarcely  exhibits  any  symp- 
toms of  life ;  is  of  a  fishy  smeO :  its  pores, 
or  mouths,  are  sometimes  filled  with  greeo 
gelatinous  globules. 

•  So  early  as  the  days  of  Aristotle  apongea 
were  supposed  to  possess  animal  li^;  tlM 
persoas  Employed  ui  eoUeetiug  them  hav- 
ing observed  them  shrink  when  tons  fitMi 
the  rocks,  thus  exhibiting  symptoms  of 
sensation.  The  same  opmion  prevailed 
ha  the  tune  of  Plmy.  But  no  atteatioii 
vras  paid  to  this  sabject,  till  Count  Blar- 
sigli  exambed  them,  and  declared  tbesa 
vegetables.  Dr*  Peysondl,in  apaperwbidi 
he  sent  to  the  Royal  Society  in  the  year 
175$,  and  in  a  second  in  1757,  afibiaed 
they  were  not  vegetables,  bnt  the  prodnc* 
tion  of  animals ;  and  has  accordingly  des- 
cribed the  animals,  and  the  process  vriudi 
they  performed  in  making  the  sponfea» 
Mr.  EUis,  m  the  year  1769>  was  at  greet 
pains  to  discover  these  animals.  For  this 
purpose  he  dissected  the  spongia  orans,  md 
was  surprised  to  find  a  great  number  of 
small  worms  of  the  genus  ner^,  or  sea  see- 
lopendra,  which  haid  pierced  their  way 
through  the  soft  substance  of  the  sponge  ia 
quest  of  a  safe  retreat  That  thte  was  reaBy 
the  case,  he  was  fully  assured  of,  by  ia- 
-  specting  a  number  of  spechnens  of  the  saaia 
sort  of  sponge,  just  fr^h  from  the  sem.  He 
put  them  into  a  glass  filled  with  sea  water ; 
and  then,  instead  of  seeing  any  of  the  fittle 
animals  which  Dr.  Peyseneil  described,  he 
observed  the  papillae,  er  saiall  heleB,  with 
which  the  papilba  are  surouddtd,  eoatiact 
and  dilate  themselves.  He  exanthied  mae- 
ther  variety  of  tbe  same  species  of  sponge, 
and' pfauoly  perceived  the  saiali  tabes  la- 
spire  and  expire  ^e  vrater.  He  tfaeretee 
concluded,  that  the  sponge  is  an  aninnl,  and 
that  the  ends,  or  openings,  of  the  breached 
tubes,  are  the  mouths  by  which  it  reccivea 
its  nourishment,  and  dischaiges  ilt  exert* 
metits. 
SPOON-H^.    SeePLATBA. 
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SPOONING,  in  the  sea  language,  is  said 
«f  a  ship,  which,  being  under  sail  in  a  storm 
at  tea,  is  unable  to  bear  it»  and  confieqoent- 
If  forced  to  put  right  before  the  wind. 

SPORTING.     Although  we  have  not 
4»itted  to  notice  wliat  generally  appertains 
to  tbe  winged,  finny,  or  quadruped  parts 
of  aature,  it  appeared  to  ns  better  to  collect 
tbe  whole  of  the  matter  relating  to  sporting 
in  genera],  nnder  one  head;   thereby  to 
predade  the  necessity  for  reverting  to  other 
vohunes  for  such  information  as  might  be 
•oagfat    The  reader  will,  however,  remark, 
thatwehave^  nnder  the  article  Angling, 
ftniBbed  an  ample  detail  of  that  diversion : 
therefore  we  shall  proceed  to  the  discus- 
sion of  what  rehites  to  Fowlikg.      The 
fiat  item  presenting  itself  to  oar  considera- 
tioB  is  the  giln;  which  ought  always  to  be 
sdted  to  the  occasion.    For  ordinary  field 
eioirsions,  that  is  to  say  when  questing 
for  phtasantB,  or  partridges,  the  piece  ought 
to  be  conveniently  light,  and  of  rather  a 
ioiall  bore ;  the  barrel  from  two  feet  four 
to  two  feet  six,  of  perhaps  eight,  inches 
ii  leogth.    Chambered  gnus  undoubtedly 
strike  hardesty  and  in  most  instances  will 
be  fooid  to  scatter  least.    Hence  a  good 
■Mvksman   will  prefer  snch;    but  taking 
caie  to  allow  full  thh-ty  yards  distance  to 
tbe  bird,  unless  in  cases  cdT  emergency,  be- 
fore the  trigger  is  drawn.    When  this  pre- 
caotion  is  neglected,  the  chance  of  missing 
is  greater;  while,  on  the  other  hand,  such 
birds  as  may  be  hit,  are  absolutely  spoiled 
by  the  column  of  shot  which  brings  them 
down.    Tbe  gon  requisite  for  cocking,  that 
ii  for  wood-cock  shootmg,  is  of  a  veiy  light 
conaCmction,  and  very  short ;  because  the  ^ 
birds  generally  rise  well  within  shot,  and 
that  tbe  branches  of  trees,  &c.  may  be  less 
ia  Use  way  of  the  gun's  motion  while  taking 
aim.    We  have  seen  some  guns  made  for 
this  braaeh  of  shooting  that  have  be^  little 
bcarier  than  a  large  horse-pistol.    With  re- 
gard to  such  birds  as  are  fbnnd  on  phuns, 
or  are  aqoatics,  gons  of  a  larger  calibre,  and 
■ore  strongly  fortified,  so  as  to  resist  a 
large  charge  of  powder  vrithout  recoiling 
severdy,  are  indispensably  necessary.    The 
selection  of  a  gun  ranst  after  all,  depend  on 
various  drcnmstances^  for  instance,  a  power- 
fal  Bum,  in  the  prime  of  life,  and  of  a  large 
ttatnre,  woold  be  no  vrays  incommoded  by 
•aefa  a  one,  as  would  prove  highly  distress- 
mg  to  an  elderly  person,  of  a  weak  fhune, 
and  of  a  dKoiinntive  size.    Again,  we  neces- 
Mriy  make  a  distinction  accordmg  to  the 
Mtire  of  the  sport :  hence,  when  ^ootijsg 
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in  a  punt,  or  when  laying  wait  for  w;atcr- 
fowl,  a  heavy  gnn  may  be  used.  In  truth, 
without  a  very  strong  charge,  some  of  the 
more  shy,  or  more  full  feathered  birds  are 
not  easily  broufrht  down.  Some  experienc- 
ed persons  fin^  that  with  a  stout  barrel, 
weighing  from  too  to  fourteen  pounds,  they 
can  bear  the  recoil  of  even  two  di-admis  of 
powder;  wliich  in  all  ordinary  piece  would 
produce,  at  least  an  highly  unpleasant  recoil, 
if  not  some  damage  to  either  the  piece  or 
the  sportsman.  Every  barrel  ought  to  be 
chambered;  because  the  piece  is  tliereby 
strengthened,  and  the  force,  or  impetus, 
of  the  shot,  considerably  increased.  With 
respect  to  the  kud  of  chamber,  a  varie^ 
of  opinions  exist;  for  tbe  most  part  purely 
theoretical,  ^d  in  support  of  some  ft- 
▼ourite  hypothesis,  started  by  way  of  no- 
▼elty,  by  some  maker  anxious  to  obtain 
celebrity.  Afker  mature  consideration,  we 
are  rather  disposed  to  accord  vrith  a  num- 
ber of  old  sportmen  in  commending  the 
plain  cylmdrical  chamber,  made  in  the  butt 
screw,  or  by  a, very  small  scfew  stump 
added  to  the  butt  of  tbe  piece :  the  latter 
benig  preferable  in  respect  to  security 
against  lodging  fire  in  the  worm  of  the 
screw;  but  rather  more  expensive. 

The  lock  of  a  gun  is  a  most  important 
object  It  cannot  well  be  too  small  and 
compact,  provided  space  be  allowed  for 
the  free  movement  of  tlie  aeveral  parts. 
We  aD  know  that  the  lock  of  a  pis^  will 
answer  its  purpose  as  well  as  that  of  a  mus- 
ket Tlie  great  consideration  is,  that  friction 
should  be  avoided  by  eyery  possible  mean^ 
wbich  is  best  efifeoted  by  the  most  simple 
movements,  and  by  keeping  them  clear 
from  the  plates.  Every  part  Object  to  the 
action  of  another  should  be  well  steeled  and 
Jiardened ;  and  where  practicable  firictioo* 
rollers  should  be  employed.  The  pan,  above 
all  thmgs,  ought  to  shut  Very  elose,  and 
to  spring  up  in  a  smart  manner,  when  struck 
by  tbe  fimt  Tbe  trigger  should  not  be 
subject  to  action  at  half-cock ;  but  at  full- 
cock  ought  to  draw  vrith  little  resistance : 
at  least,  it  should  not  require  such  force  as 
might  derange  tbe  mm,  or  dekiy  the  dis« 
cbBrge. 

Such  guns  as  have  double  barrels,  are 
commonly  provided  vrith  a  trigger  for  each 
lock ;  though  some  are  made  with  but  one 
trigger.  In  tbe  former  case,  either  barrel 
may  be  discharged  at  pleasure,  wbich  is  not 
always  the  case  m  the  latter  mode  of  con-  , 
struction ;  which,  though  apparently  more 
simple,  is  by  no  means  so  convenient.  Th*' 
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alleged  retoKm  of  having  bat  one  U,  that  the 
interior  is  simplified,  while  tlie  sportsman 
is  less  bewildered  in  regard  to  tbe  choice  of 
triggers,  and  in  the  application  of  the  finger 
thereto;  but  we  conceive,  thai  no  co^l  or 
expert  sportsman  js  ever  at  a  loss  in  those 
particulars. 

We  now  come  to  speak  of  the  sizes  o( 
shot  in  ordinary  use,  as  they  are  appro- 
priated to  various  kinds  and  sizes  of  biitts : 
observmg,  that  many  old  sportsmen  and 
game-keepers  consider  it  advantageoos  to 
mix  No.  4,  5,'  6,  and  f,  in  nearly  equal 
quantities.  This,  however^  does  not  seem 
to  be  vtarranted.  The  application  of  par- 
ticular sizes  to  correspondiug  purposes,  ap-. 
pears  to  us  more  proper  ;  nor  can  we  re- 
ject that  which  rests  on  the  solid  i)asis  of 
reason,  in  fiivonr  of  a  system  but  partially 
supported,  even  in  words,  and  without  a 
sutficient  course  of  experiment  under  the 
eye  of  impartiality.  We  have,  indeed,  the 
assertions  of  various  gentlemen,  of  the  mpst 
c^did  dispositions,  and  versed  in  those  ex- 
perimental tests  requisite  to  sanction  a  prac- 
tice, whereby  it  should  appear  that  no  mix- 
ture should  ever  take  place ;  but  that  where 
large,  shy  game  is  sought  (such  as  wild 
geese,  bustards,  &c.)  No.  1  should  be  used ; 
or  in  default  of  that.  No.  3 :  that  where 
wild  ducks,  and  other  hard-feathered  birds, 
are  in  view,  No.  3,  or  4,  should  be  used ; 
that  for  hares,'  pfaoa^aiits,  and  partridges, 
No.  4  and  5  ought  to  be  employed ;  that 
for  WQodcocVs,  No.  6  and  7  suit  well ;  while 
for  snipes  and  quails.  No.  7  and  8  answer 
admirably.  As  for  ortolaus^  larks,  &c. 
No.  9  and  10  should  l)e  used,  where  the 
birds  are  not  very  sliy  ;  otherwise  No.  8. 

From  this  it  will  be  seen,  that  No.  4,  5, 
6,  and  7,  certainly  constitute  tJie  general 
expenditure  of  tlie  regular  sportsman ;  but 
we  cannot,  from  that,  diduce,  that  tliey 
ought  to  be  mixed.  (Iqwever  much  we  may 
differ,  in  the  above  poiuf,  from  the  Rev. 
W.  B.  Daniel,  uutiior  of  the  celebrated 
'^  Rural  Sports."  Such  is  the  opinion  we 
entertain  of  that  work,  tliat  we  shall  pre- 
sent our  readers  with  the  following  passage 
extracted  from  his  second  volume.  He 
gives  the  following  table. 

%  •  Grains. 

'*  One  ounce  of  common  shot,  No.  4, 

contains  '. 166 

Cliarge  for  double  gun 317 

One  ounce  of  patent  shot.  No.  4, 
contains  '. *?02 

Charge  for  double  gun 37.5 


The  diffcicncc  cf  cliarge,  between  the 

"  patent,   and  the  common  shot,  is 

therefore  58  grains  in  'tlie  ounce. 

(xraini. 

One  ounce  of  No.  5,  common  shot, 

contains f30 

Charge  for  ditto 437 

One  ounce  of  patent  ditto ;.  271 

Charge  for  ditto bit 

Difi^rence  75  grains.  * 

One  ounce  of  No.  6,  common  shot, 

contains 300 

Charge  for  ditto '. 554 

One  ounce  of  patent  ditto 327 

Charge  for  ditto .'. 630 

Difference  76  grains. 

One  ounce  of  No.  7,  common  shot,     ' 

.  contains  ^  36S 

Charge  for  ditto  ...^ 708 

One  ounce  of  patent  ditto 388 

Charge  of  ditto 757 

Difference  49  grains. 

MIXED  SHex. 
One  oimce  of  No.  4,  5,  6,  common 

shot,  contains  tSi 

Charge  for  ditto 434 

One  ounce  of  patent  ditto.  No.  4, 

5,6   263 

Charge  for  ditto  '. 49S 

Difference  59  grains. 

One  ounce  of  No.  5,  6,  and  7,  com- 
mon shot,  contain 297 

Charge  for  ditto 582 

One  ounce  of  patent.  No.  5, 6, 7  ....  330 

Charge  for  ditto 599 

Difference  17  grains.*' 

Onr  readers  cannot  fail  to  perceive,  that 
the  word  *'  charge  ^  is,  in  the  above  tiase, 
purely -arbitrary :  we  necessarily  condode, 
tiiat  Mr.  Daniel  found  such  answer  well  for 
the  double  barrel  gun  v^hich  he  used ;  whicb 
might  be  of  a  large,  pr  of  as  mall,  bore.  Tak- 
ing the  average,  we  compute  his  charges  to 
weigh  about  9  or  10,  to  the  pound ;  and  this 
we  may,  perhaps,  find  to  be  tolerably  cor- 
rect, as  a  standard  on  common  occasions; 
i^ince  it  is  found,  in  general,  that  a  bag  of 
shot,  wt^ighing  a  quarter,  t.  e.  28  pounds, 
will  make  about  260  char«.'es. 
Mr.  Daniel  contiimes  as  follows  : 
**  iThe  smallest  shot  above  mentioned, 
(i.  e.  No.  7),  will  kill  at  forty  yards  i  the  ve- 
locity of  a  charge  of  No.  7,  being  equal  to 
one  of  No.  3,  at  tliat  distance ;  and,  «inc« 
small  shot  fly  thicker  tlian  large,  in  propor- 
tion to  size,  and,  as  there  are  many  parts 
about  the  body  of  a  bird,  wherein  a  pelitt 
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af  No.  7  win  affect  its  vitality,  equal  to  a 
peOet  of  No.  S,  the  cbaocea  for  usiog  the 
haaer  are  multiplied  in  the  marksman's  fa- 
vour; for  it  is  the  number,  and  not  the 
magnitode  of  the  particles,  that  kills  on  the 
spot  If  sportsmen  would  be  persnaded  to 
■se  No.  5  and  6  •  in  gronse  and  partridge, 
and  No.  7  in  woodcock-shooting,  instead  of 
No.  3  and  4 ;  and  No.  4  and  5  for  black- 
game  and  pheasants,  instead  of  No.  t  and 
S,  they  would  bring  home  one- third  more 
game,  and  not  destroy  one  bird  more  than 
osnaL  They  who  prefer  large  shot,  and  ac- 
custom themselves  to  fire  at  great  dis- 
tances, leave  nearly  as  many  languishing  in 
the  field,  as  immediately  fiiU,  whereas  those 
that  use  small  shot,  and  shoot  fair,  fiH  their 
big,  with  little  spoil  or  waste,  beyond  what 
they  take  with  them  finom  the  field.* 

We  derive  much  satisfaction  fit>m  the 
support  of  so  respectable  an  authority,  and 
frmm  the  assurance  of  another  veteran,  in 
omitkolofic  devastation,  Who  assures  ns, 
that  for  upwards  of  twenty  years  he  never 
used  any  shot  for  field  sport,  above  the  size 
of  No.  6f  with  which  he  has  killed  bustards 
aad  deer ;  the  same  authority  fortlier  states, 
that  for  the  ordinary  birds  of  small  game, 
such  as  snipet  and  quail,  No.  8  was  always 
found  perfectly  adequate.  For  geese,  and 
ia  general  for  ducks,  it  was  his  constant 
practice  to  load  with  No.  2  or  5,  according 
to  the  expanse  of  water.  We  are  likewise 
indebted  to  the  same  authority  for  a  kind 
of  standard,  by  which  sportsmen  in  general 
vnj  be  guided  with  propriety,  which 
serves,  at  the  same  time,  to  supply  a  defici- 
ency prevailing  in  all  publicatious  on  this 
sul^k 

<*^Many  persons  are  unable  to  estunate 
te  proper  charges  of  powder  and  shot  for 
their  respective  pieces  ;  it  is  true,  some 
anthofi  tell  w,  to  be  guided  by  the  weight 
of  the  ball ;  but  it  o^en  happens,  that  a 
ball  is  not  at  hand ;  and,  wlien  obtained, 
anleas  it  fits  exactly,  and  is  perfectly  sphe- 
ricalf  will  not  determine  the  true  dimen- 
iioDi  of  the  bore.  I  have  always  found, 
that,  with  the  best  powder,  a  chaise  equal 
to  a  diame).er  and  a  half  of  the  bore,'  was  the 
best,  that  is,  the  most  efficient  quantity  ; 


hat)  cut  out  with  a  madiine ;  that  should  be' 
rammed  down  firmly,  i  but   not  so  as  to 
bruise  the  grains  of  powder.    Then  put  in 
the  same  measure  of  shot,  as  you  did  of 
powder,  and  ram  it  down  rather  mode- 
rately, after  covering  with  a  second  wadding 
as  above.    Observe,  that  shot  will  spread 
more  or  less  in  proportion  to  the  force 
with  which-  it  is  rammed  down  ;  the  more 
it  is  rammed,  the  less  it  will  diverge.    The 
above  mode  of  charging'  will  cause  the 
chai^  in  a  piece  of  three  quarters  of  an 
inch  bore,  to  occupy  a  depth  of  full  two 
inches  and  a  half  in  depth.    Some,  who 
have  a  great  predilection  for  large  charges 
may  smile  at  the  above  quantity,  which  has, 
however,  answered  admirably  with  me,  and 
will  be  foimd,  under  fair  and  repeated  ex- 
periments, to  be  the  most  killing  charge 
that  can  be  used.    But  I  must  lemark, 
that,  owing  to  some  fault  in  the  construc- 
tion, and  especially  if  the  vent  be  placed  at 
all  beyond  the  bottom  of  the  barrel,  some 
guns  win  recoU  severely,  even  with  the 
above  moderate  charge.    When  such  is  the 
case,  I  should  recommend  that  tlie  piece  be 
chambered." 

The  foregoing  perspicuous  mode  of 
charging  appears  so  reasonable,  and  is 
founded  on  so  regular  a  computation,  that 
we  feel  a  confidence  in  urging  aUsportnnen 
to  give  it  a  fiiir  tri|^;  it  is  obviously  mo* 
derate  ;  therefore  may  be  considered  as  de- 
void of  danger.  Upon  that  principle  we 
could  expatiate,  at  great  length,  regardmg 
the  highly  culpable  practice  of  carrying  a 
piece  fuU-cocked  ;  also  of  letting  it  swing 
in  such  a  direction  as  might  cause  the 
charge,  in  case  of  accident,  to  wound  any 
person  in  the  field.  The  musale  ought  al- 
vrays  to  be  carried  above  the  shoulder ; 
and,  in  general,  it  ought  to  be  the  endea-. 
vour  of  every  sportsman,  to  avoid  every 
liability  to  endanger  either  himself,  or  any 
other  person.  However  inconvenient  stop 
locks  may  prove  on  some  occasions,  they 
neyertheless  have  the  great  recommenda- 
tion of  being  on  the  safe  side  of  the  ques- 
tion :  when  a  gun  is  put  by  in  a  situation 
accessible  to  other  persons,  even  when  un- 
loaded, it  ought  to  tasve  the  lock  stopped,  to 


'  that  it  impeUed  an  equal  quantity  of  shot  .  prevent  its  being  injured;  but  when  a  piece 


with  great  force  ;  and  that  without  causing 
too  great  a  recoil.  Thus  if  the  bore  were 
six-ei^ths  of  an  inch,  the  load  of  powder, 
poured  loosely  into  the  piece,  should  raise 
the  ram  rod-  nine-eighths  from  an  inch  ;  or 
one  inch  and  one- eighth.  The  wadding 
should  be  of  thick  leather,  or  felt  (i  e,  old 


is  loaded,  which  should  never  be  the  case, 
except  under  very  pressing  drcunistances, 
due  care  ought  to  be  taken  to  prevent  its 
being  in  the  hands  of  children,  or  of  any  but 
those  for  whose  use  it  may  be  intended. 

Having  said  thus  much  in  regard  to  the 
construction  or  kinds  of  guns  proper  for 
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•booting  io  geaenly  we  ditfl  proceed  to 
itate  a  fewparticalars  relating  to  the  ▼ariooB 
kinds  of  game  generally  sought^  and  to  give 
the  sportsman  as  much  insight  as  onr  liinits 
may  allowy  regarding  the  laws  in  force  on 
the  subject  of  shooting,  ke. 

The  Basfofxl  is  the  largest  of  onr  fea* 
thered  game,  the  male  sometimin  weigUag 
nearly  thirty  pounds,  being  in  length  (fh>m 
beak  to  toe)  nearly  foor  feet,  and  expand- 
ing its  wings  so  as  to  measure  fUU  nine  feet 
iMtween  their  tips.  Some  consider  it  to  be 
gallinaceous,  while  others  class  it  with  the 
ostrich  and  cassowary.  The  bill  is  strongs 
and  somewhat  conve;i ;  the  eyes-red ;  head 
and  neck  ash-coloured ;  and  on  each  side 
of  the  lower  beak  is  a  tuft  of  feathers  from 
"five  to  nine  inches  in  length;  in  some  coun- 
tries of  a  beantiftd  jet  black,  but  with  us  of 
n  white  or  don  colour.  The  back  is  barred 
transyersely  with  hkck  and  bright  rust  co« 
lour ;  the  greater  quill*feathers  are  brown, 
the  belly  white,  the  tail  has  twenty  fea- 
thers, the  middle  ones  barred  with  black ; 
the  legs  are  long,  naked  above  the  knees ; 
it  has  no  hind-toe  {which  is  a  peculiarity 
whereby  this  genus  is  -  distinguished,  Ibr 
there  are  inamnerable  varieties  in  difibrent 
.  parts  of  the  world)  but  has  a  caUons  pro- 
ctsi,  serving  as  a  heeL  The  female  rarely 
'  exceeds  twelve  pounds  in  weight,  and  is 
not  80  strikm^  marked  as  the  nude,  and 
Ims  no  tufts  under  the  bill ;  her  colour  is 
more  Ml,  and  she  has  not  the  reservoir,  or 
water  pouch,  found  within  every  male,  and , 
which  is  capable  of  containinc  feom  four  to 
feven  pints  of  water.  This  enables  the 
iMistatd  to  remain  fer  a  long  time  on  those 
Immense  plains,  reiDote  from  wmter,  where  it 
is  often  found,  and  where  thefemale  lays  her 
eggs,  which  are  of  a  pale  olive  brown,  sprin- 
kled wift  dark  spots ;  her  nest  is  very  soon 
made,  being  nothing  more  than  a  shallow 
hollow  scraped  in  some  dry  place,  especially 
in  a  turnip  ield,  or  in  some  dry  stubble,  or 
grass,  whence  she  can  see  whatever  np' 
proadies.  Her  own  colour  so  much  resem- 
bles the  toil,  that  unless  scented  by  dogs, 
she  is  often  put  up  by  persons  vrho  almost 
tread  on  her  before  she  rises. 

Bnstards  were  formerly  numerous  in 
England,  but  now  are^on^  found  in  the 
south  and  cast  parts,  particularly  on  the 
large  downs  of  Yorkshire,  and  of  Wiltshire 
and  Dorsetshire;  they  are  supposed  td  be 
extinct  in  Scotland.  They  very  rarely 
wander  more  than  thirty  miles  firom  their 
native  haunts,  making  very  short  flights, 
running  very  rapidly,  and  rising  from  the 


ground  with  considerable  difficulty.  Hence 
they  have  been  frequently  caught  by  gley. 
hounds,  after  chases  aflbrding  considerable 
diveisioo.  It  is  evident,  that  fer  so  heavy 
a  bird,  -large  shot  mnst  be  necesrary;  .es* 
peciaUy  when  found  on  a  plaia,  where  it  is 
extremely  shy.  Some  have,  however^  been 
brought  down  vrith  No^  6 ;  but  hi  such 
cases  Oey  lave  risen  within  a  modemte 
distance.  In  aimiag  at  the  bustaid  with 
large  shot,  endeuvonr  to  strike  under  the 
wing ;  but  if  vrith  any  thing  less  than 
No.  2,  you  cannot  do  better  than  level  jast 
before  bis  beak ;  so  M  to  hit  the  head.  Tbii 
bird  is  by  some  called  the  floriken  ;  in  die 
ea^tit  is  called  the  chermss. 

The  Pheatmi^  though  not  a  native  of 
£ngiandv  nor  indeed  of  Europe;  for  it  wai 
first  brought  from  the  banks  of  the  Pham 
in  Asia  Minor  >  has  mnftiplied  so  extemively 
among  os,  as  to  form  a  very  ooasideiaUe 
object  among  the  sporting  world.  The 
cocks  sometimes  wei|^  nsnrly  four  paundi ; 
though,  in  general,  not  more  than  thfue: 
the  hen  is  usually  from  eight  to  twche 
ounoit  Ighter.  This  bird  is  too  weH  known 
to  require  description  in  respect  to  esloar 
orflgufe.  The  wmgs  of  a  pbeasaatafe  ex- 
tremely weak  ;  hence  it  cai  rarely  iy  half 
a  mile.  To  this  it  is  attributed  that  aone 
are  found  on  the  new  oontineni ;  though 
they  are  now  very  numerous  thrMghout 
Europe,  and  in  some  parto  of  Africa,  as  well 
as  in  Ask.'  There  are  many  varietici,  such 
as  the  argus,  of  which  the  iriagB  are  all  ever 
dotted  as  with  eyes ;  the  golden,  which  is 
of  a  beautiful  hntre  green,  marked  wUh 
gold  coloored  specks  of  the  most  vivid  ap* 
pearance;  the  bhick,  which  is  only  feand 
in  India,  where  it  is  called  the  Moco,  and 
is  erroneously  oonsidared  m  appertaipnig 
to  the^row-tribe. 

The  pheasant  does  not  easily  resign  its 
wild  ha]|its;  when  It  docs,  it  seems  to 
hmguish  -,  it  lays  but  few  eggs,  and  is  indif- 
ferent, or  mdeed  at  a  loss,  regarding  Hi 
young;  which  are  usually  hatched  aad 
reared  by  a  common  hen  on  that  account 
When  allowed  to  ramble,  they  multiply  •• 
quick  as  the  means  of  subsistence  vaj 
i^ord,  and  appears  to  thrive  duriag  efca 
our  most  rigorous  winters.  Tkej  am  a- 
tremely  fbnd  of  ants ;  vrithoot  which  it» 
asserted  by  many,  they  will  neither  breed, 
nor  remain  where  bred.  In  coppiefli 
abounding  with  haws,  hips,  and  many  other 
kinds  of  berries,  the  pheasant  takes  great  de» 
light;  they  alBo  fatten  a  Httle  upon  acorm. 
They  bq^iii  crowing  a)l»OQt  the  middle  of 
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Marcky  when  they  will  sometiiiiefl  come 
ioto  the  ianii-^rards  and  tr^ad  the  common 
hem;  whence  many  aneit  the  Aiie«t  game 
ibvbaro  produced  ;  for  the  pheasant  b  re- 
markable for  his  spirit.  One  cock  serves 
serea  or  eight  hens,  llie y  are  particnhirly 
food  of  clover ;  especially  wfaea  it  stands 
fot  seed.  In  that  they  will,  if  nndiitiirbedy 
make  thek  nests  |  hence  so  many  yoong 
and  eggs  are  destroyed  by  the  scythe. 

In  pheasant  sbootii^  moot  old  sportsmen 
confine  their  aim  to  the  cock  birds,  niiless 
the  ganse  is  extremely  abondant ;  when  it 
is  often  necessary  to  thin  thcaon,  on  aocovnt 
of  the  prodigious  damage  th^  do  among 
ripening  corn.  When  tiie  com  is  cnt  they 
wiH  frequent  the  stnbble,  in  search- of  the 
stray  gminB,mitil  afaurmed  by  the  researdies 
of  sportsnen ;  at  first  they  take  to  the 
hedga-rowa,  vi^ere  they  often  lay  extremely 
doie,  orwiiMi  in  amonj  the  briars,  so  as  to 
pmale  tfaespanitls,  and  to  rise  in  a  position 
adfetae  to  the  ^KMlsman.  After  being  se- 
vetal  times  pat  up,  they  take  refoge  in 
beary  wo«ds,  in  which  it  is  extremely  diffi- 
«dt  to  make  them  take  wing ;  there  they 
ran  vnder  the  low  boshes,  and  generally 
gvn  wmdk  upon  the  dogs,  unlets  fi>Uowed 
■p  with  great  spirit  and  activity.  Aim  at 
the  bead  or  wing,  allowing  a  moderate  ad* 
vaaee  Ibr  tbe  birds  flight,  which  is,  at  first, 
veiy  rapid,  but  soon  becomes  hmgntd,  and 
iiatall  times  very  fluttering  and  noisy. 

Sportsnen  are  sometipes  deceived  in  re- 
gard ta  tbe  sex  of  the  bird  they  fire  at ;  for 
fk  peeuKarity  obtains  among  pheasants  which 
|s  perimps  lit^  known ;  namely,  that  after 
a  ceifaki  age  the  hen  becomes  barren, 
Boali^  aad  assumes  the  plumage  of  the 
coek.  Ib  this  state  she  is  subject  to  the 
jerioaty  of  ^  the  males,  and  has  an  nmta- 
tanl  hmi  towards  the  destmdtion  of 
whatever  ^gs,  of  her  own  species,  she  can 


shooting  commeuc^  on  the 
first  of  October,  and  requires  very  well 
tmiaed  spanids.  Such  as  are  strong  in  the 
chest  and  Ioiob,  with  very  short  legs,  are 
keen,  obedient,  and  courageous,  should  be 
selected.  Unless  these  qualities  exist,  the 
sportmsan  vrill  meet  with  great  mortifica- 
tion;  Ids  dogs  wiS  pat  up  the  birdr  at  a 
great  distance,  and  after  havbg  fiitlgnedf 
tenmelveSy'wiU  hunt  without  spirit  or  dis- 
crimiBation.  They  will  drive  tbe  pheasants 
up  among  the  low  bouf^  in  the  woods, 
and  puzrie  to  no  purpose^  Spaniels  that 
have  a  taint,  however  remote,  of  the  hound, 
will  be  babblers,  unsteady,  and  quit  biirdf 


for  hares.  If  good,  you  cannot  have  too 
many  spaniels  for  phealsant  shooting  ;  but, 
if  bad,  every  additional  dog  will  prove  aa 
additional  tormentor. 

Mr.  Daniel  justly  observes,  **  there  are 
no  fixed  rules  for  beating  coverts;  this,  bOw> 
ever,  ought  to  be  a  standmg  regulation,  ne- 
ver to  beat  in  a  slovenly  manner :  a  nide  of 
pheasants  are  sometimes  collected  in  a  very 
small  space,  and  in  the  middle  of  the  day 
conceal  themselves  very  close.  In  the  early 
part  of  the  season,  pheasants  prefer  grassy, 
brambly,  two  and  three  year  old  slops ;  and 
it  is  lost  labomr  to  try  higher  growths  :  as 
the  season  advances,  they  will  lie  in  clearer 
bottoms,  especially  among  pits  of  vrater, 
which  are  soraetinies  found  in  woods.  In 
v^ter,  skirting  the  edges ;  and  afterwards, 
by  degrees,  sinking  deeper  into  the  coverts, 
is,  perhaps,  where  the  game  is  not  very  , 
plentiful,  as  good  a  mode  as  any.  The 
haunt  of  the  game  that  have  been  feeding 
in  the  adjoining  fields,  vill  thus  probably 
be  hit  off;  and  it  may,  at  least,  serve  to 
show  whetiier  there  is  game  in  the  covert. 
If  any  of  the  spaniels  are  wide  rangers,.af- 
ter  traversing  the  wood  well,  always  mak» 
a  concluding  circuit  round  tiie  edge  of  it : 
depend  up<»i  gettmg  shots,  by  this  means, 
at  those  birds  virfaich  may  have  ran,  or 
flown,  firom  tbe  interior  parts." 

The  Partridge  is  the  most  common  tpe^ 
cies  of  field  game  in  England.  We  have  se- 
veral varieties  of  this  delicious  bird,  but 
those  we  call  partridges  are  either  grey  or 
red ;  the  latter  is^  the  biggest,  and  often 
perches  upon  trees ;  not  being  a  native  of 
our  clunate,  but  first  introdnced  from. the 
so|ith  of  Spmn,  it  is  not  very  common,  and 
is  reared  with  some  difficulty.  The  grey 
always  keep  on  the  ground,  and  form,  by 
fiir,  the  greater  part  of  the  sportsman's  suc- 
cess. Hie  partridge,  of  vrbateTer  species, 
rarely  iremains  long  in  tlie  forest ;  but  bas 
itB  haunts  under  tidck  grown  hedges,  espe- 
cially near  to  stubbles,  vrherein  it  feeds 
vrith  its  young  so  soon  as  the  gleaners  have 
performed  their  task.  The  partridge 
hatches  a  full  month  before  tbe  pheasant ; 
therefore  tlie  former  may  b^  killed  on  the 
first  of  September.  The  propensity  of  the 
partridge  to  frequent  open  fields,  subjecta 
it  to  great  danger,  both  from  regular  sports- 
men and  from  poachers ;  the  latter  avail 
themselves  of  the  alacrity  with  which  this 
bird  answers  to  .the  call,  and  by  aid  of  a 
well  broke  setting  dog,  perhaps  of  no  blood, 
but  completely  obedient,  and  keen  after 
gupe,  it  is  covered  with  the  net,  or  led  into  a 
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labyrinth  of  springet.  .  Th«  male  bird 
l^neraily  weighs  nearly)  a  pound,  the  female 
ordinarily  about  two  or  three  ounces  less. 
They  pair  about  the  middle,  or  end  of  Fe- 
bruary :  there  are  always  more  cock,  than 
hen-chicks :  this  produces  great  struggle  for 
possession  of  mates,  in  which  many  are 
killed,  llie  Duke  of  Kingston  used  to  have 
his  CQvies  netted  so  soon  as  the  birds  be- 
gao  to  pair,  and  thinned  the  nuiiiber  of 
cocks,  and  thereby  had  regular  broods, 
which  never  liappens  when  the  hens  are 
followed  by  two  or  more  cocks ;  as  she  then 
drops  her  eggs  in  different  places,  and  can- 
not, of  course,  liatch  them  m  any  numbers. 
The  hens  lay  on  the  grotmd,  among  a  few 
bents  and  leaves  scraped  together,  usually 
'Within  some  hollow  made  by  the  tread  of  a 
horse,  or  by  the  removal  of  some  large 
stone  or  clod.  Partridges  are  very  amo- 
rous and  prolific :  they  ordinarily  lay  from 
si|cfeeen  to  twenty  eggs,  and  often  may^  be 
seen  leading  their  young  in  covies  of  seven 
or  eight  brace.  In  1795,  on  a  farm  occu- 
pied by  Mr.  Pratt,  near  Teriing,  in  Essex,  a 
nest  was  found  in  a,  fallow,  containing  thir- 
ty-three eggs ;  of  these  twenty-three  were 
hatched,  and  the  bhrds  fledged  ;  four  more 
bad  mne  birds  in  them ;  the  ejy^s  were  piled 
in  a  very  curious  manner  by  the  hen^  which 
covered  them  all.  The  above  instance  of 
fecundity,  though  rare,  is  not  singular  ;  for 
in  June,  1801,  at  the  seat  of  Mr.  Clarke, 
Walton  Place,  Nortliumberland,  a  nest  was 
found  in  a  plautation,  containing  tliirty- 
three  eggs  ;  and  in  1798,  one  was  foimd  in 
a  whtet-field,  in  Somersetshire,  with  twen- 
ty-eight eggs.  In  the  year  1788,  a  partridge 
was  found  sitting  in  the  heart  of  an  oak  pd!» 
lard,  mauy  feet  from  tlie  ground ;  altlKuigh  a 
stile  was  fixed  ipto  the  tree,  and  persons 
were  peipctually  passing  by.  She  hatched 
sixteen  eggs,,  and  assisted 'her  chicks  to 
scramble  down  among  the  twigs,  until  they 
were  all  in  safety  on  the  grass. 

Wllile  the  chicks  are  young,  and  unable 
to  fly,  the  old  birds  attend  to  them  very  as- 
siduously ;  at  the  least  alarm  they  all  shel- 
ter under  the  hen*s  wings,  or  perhaps  under 
those  of  the  cock.  Wlien  a  dog,  &c.  breaks 
in,  the  cock  pretends  to  be  in  a  state  of  de- 
biUty,  aud  separates  from  the  hen,  which 
leads  the  broou  away  ;  the  dog  is  thus  led 
astray.  Partridges  will  also  fly  at  a  kite 
that  hovers  over  their  young,  in  defence  of 
which  they  are  extremely  daring  and  inde- 
fatigable. These  birds  often  pair  with  barn- 
door fowls ;  but  are  by  no  means  prohe  to 
^iomestication.    It  is  probably  owing  to  the  . 


intermixture,  that  covies  have  been  seen 
pied,  party-coloured,  or  white. 

In  shooting  partridges,  pointers  and  set- 
ters are  usually  employed :  they  should  be 
thoroughly  staunch,  and  perfectly  under 
command.  The  best  pointers  are  of  a  tall 
stature,  rather  light  than  heavy,  m  the 
limbs,  vrith  small  heads,  deep  chests,  and 
lank  about  the  abdomen.  The  more  white 
about  them,  the  better,  they  will  be  distin- 
guished, especially  towards  the  ck>se  of  day. 
All  dogs  that  stand,  or  set,  ought  to  quar-  * 
ter  their  ground  well,  and  should  naturally 
turn  to  windward ;  so  as  neither  to  bliok, 
nor  to  run  up,  the  birds.  Though  setten 
are  much  used  by  poachers,  yet  many  gen- 
tlemen prefer  them  to  pointers ;  but  they 
answer  for  low  coverts  only,  such  as  clover 
and  stubbles.  The  poachers  work  by  night, 
and  prefer  open  countries  to  such  as  are 
enclosed ;  especially  when  they  use  the  tun- 
nel-net. To  present  them  fi*om  catduof 
birds  with  that  destructive  madime,  a  few 
young  partridges  should  be  got  early  in  the 
season ;  these  having  their  bearing  claws 
cut  off,  cannot  run,  hot  always  spring,  and 
induce  Uie  whole  covey  to  rise.  To  obviate 
the  ordinary  mode  of  uettuig  birds  at  night, 
the  stubbles  shoiild  be  bushed ;  that  is,  a 
number  of  strips  of  aglantine,  dog-rose,  or 
even  large  thistles,  should  be  laid  about  in 
the  fields ;  that  tlie  net  may  b^  mtercepted, 
aud  the  birds  be  alarmed. 

With  regard  to  the  variety  of  partridges, 
It  would  be  almost  endless  to  describe 
them  :  in  some  countries,  they  are  of  a  fine 
black  on  the  breast,  where  each  feather 
bears  a  white  spot  about  the  size  of  a  pea; 
the  rest  of  the  body  bemg  stronglyjnarked 
with  game-feathers.  The  red  legged  par- 
tridge is  a  native  of  hot  .cUmates ;  it  is  a 
beautiful  bird,  grows  very  large,  and  is  pe- 
culiarly marked  with  yellow  near  the  eyes, 
while  the  breast  bears  a  large  dark•cololl^ 
ed  crescent.  Whatever  is  of  a  red,  or  glow- 
ing  colour,  attracts  these  birds  greatly; 
hence  they  are  very  keen  m  swallowinf 
red-hot  cinders,  &c.  vrhich,  however,  soon 
kill  them.  This  bird  is  possessed  of  gmt 
speed,  and  after  running  for  some  distance, 
generally  into  a  covert,  will  crouch,  and  al- 
low the  dogs  to  be  on  the  pomt  of  seiiEing,  be- 
fore he  will  take  wing.  There  are  very  few 
of  this  breed  in  Enghmd;  what  there  are  seem 
to  be  purely  accidental.  When  wounded, 
they  go  to  ground  in  rabbit  burrow:i»  &c. 

The  Blaek'grousef  which  b  a  species  of 
partridge,  is  A>und  chiefly  on  extenflve 
woods  in  the  northern  parts  of  Britain: 
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tiiere  it  is  found  in  immeiise  abnndaoce. 
Some  are  also  seen  in  Hampshire  ^  it  is  pe- 
cnliarly  attached  to  woody  and  raoontaiuous 
situations;  especially  where  the  hether  grows 
large,  and  where  juniper  bushes  abound. 
The  black-grouse  perch  on  trees ;  they  ne> 
vtr  pair ;  but  when  the  cocks  crow,  and 
dap  their  wings,  the  hens  fly  to  them  from 
aO  quarters.  The  male  weighs  full  two 
pounds,  in  general ;  the  females  rather  less. 
Hiey  live  under  the  snow  during  great  part 
of  winter  ;  but  always  take  the  precaution 
of  eating  their  fill  of  birch- catkins,  before 
they  shelter  there.  Cherries  and  pease  are 
deleterious  to  this  bird. 

The  Red-grouse,  Moor -cock,  or  Red-game, 
This  bird  lives  chiefly  on  the  extensive 
moors  in  North  Britain,  and  in  the  northern 
parts  of  England ;  also  in  some,  of  the  Welsh 
counties.  It  is  supposed  to  be  a  native  of 
Britain,  and,  faideedy  to  be  peculiar  to  our 
blands.  The  male  usually  weighs  about 
eighteen  ounces  ;  the  female  about  four- 
teen. They  pair  in  the  spring,  and  the 
broods  flock /together  during  winter  ;l>eing 
then  remarkably  vigilant  and  shy.  They 
nsnally  resort  to  the  summits  of  hills  cover* 
ed  with  hether,  juniper,  bilberry^  &c,  it  is 
necessary  to  draw  them  so  soon  as  killed  ; 
else  they  speedily  become  tainted.  Setters 
are  better  than  pointers  for  following  red- 
gronse,  on  account  of  their  long  hair,  which 
protects  them  from  the  action  of  the  co- 
verts ;  but,  to  enable  their  acting  with  vi- 
goor,  they  roq3t  often  be  supplied  with  wa- 
ter ;  which,  on  many  moors,  will  not  be 
readily  found.  Tliis  sport  commences  on 
the  12tii  of  August.  In  1801,  a  gentleman 
in  Invemessshire  shot  fifly-two  brace  of 
moor-game  in  one  day>  all  single,  and  on  the 
wing.  ^ 

The  fVlute-grousey  WhUe'gante,  or  Ptat' 
magan^  is  about  the  same  size  as  the  red- 
grouse ;  but  its  plumage  is  of  a  pale  bfown, 
or  aah  colour,  mottled  with  dusky  spots  and 
minute  bars ;  the  head  and  neck  have 
brood-bars  of  black,  rust  colour,  and  white ; 
the  wings  are  white,  as  is  the  belly,  llie 
males  are  beautifully  plumed.  In  winter 
the  ptarmagan  is  nearly  white;  they  are 
feathered  to  the  very  chiws,  and  have  strong 
hairs  growing  upon  their  soles.  This  bird 
seems  to  delight  m  a  cold  temperature ;  al- 
ways following  the  snow,  (even  to  the  sum- 
nits  of  the  Grampians),  in  which  it  bur- 
rows: it  carefully  avoids  the  solar  rays. 
Ilie  Greeulanders  catch  them  by  dropping 
loops  over  their  necks,  as  they  sit  at  the 
mouths  of  their  burrows^  or  on  stones  of 


theur  own  coloor,  which  they  careAilly  se- 
lect to  roost  upon  during  bleak,  dull  wea- 
ther. In  Nova  Scotia,  they  are  called 
^'birch-partridges:"  in  that  quarter  their 
feathers  grow  double,  during  the  cold 
months. 

The  Qvml  is  but  little  known  in  Eng- 
land :  it  may  be  considered  as  a  small  kind 
of  partridge ;  but  it  is  a  bird  of  passage. 
There  are  supposed  to  be  at  least  two  hun- 
dred varieties ;  though  we  rarely  see  more 
than  two  kinds ;  riz,  the  brown;  and  the 
brindled  -,  the  hitter  are,  however,  extreme- 
ly scarce.  Quails,  in  our  cUmate,  are,  in 
their  habits,  pretty  similar  to  partridges ; 
but,  where  they  abound,  may  be  seen  in 
bevies,  conshting  of  more  than  a  hundred 
birds.  They  are  easily  domesticated,  but 
for  a  while  only :  at  the  period  of  migra* 
taon  they  invariably  disappear ;  it  is  said, 
they  sometimes  return,  to  their  former 
homes.  They  sleep  chiefly  during  tlie  day, 
and  at  night,  ramble  to  any  place  where 
com  is  ripe,  or  has  been  cut :  being  ex- 
tremely vigilant,  and  runiimg  very  flut,  it 
is  not  ea^y  to  puLthem  up.  They  are  pe- 
culiarly litigious,  and  rarely  desist  until  dis- 
abled. They  will  not  visit  any  country 
where  herbage  is  scarce,  or  deficient  in  ver- 
dure. They  make  no,  nest,  but  scrape  to- 
gether any  rubbish,  or  even  sit  in  small  hol- 
lows, without  any  preparation  whatever. 
The  young  are  very  hardy,  and,  in- a  week, 
shift  for  themselves:  usually  about  ten 
eggs  are'  found  in  a  nest.  As  quails  take 
very  short  flights,  and  those  generally 
straight;  they  are  excellent  practice  for  the 
young  sportsman :  very  small  shot  will  kill 
them. 

Com-cro^,  Land^rdde,  or  Doker-hene, 
are  always  found  among  oom,  grass,  broom^ 
or  furze :  they  migrate  before  winter.  The 
peculiar  note  of  Ibis  bird  subjects  it  to  im- 
mediate discovery ;  the  repeated  sound  of 
crdic,  crek^  orek,  (aomewliat  similar  to  spring- 
ing the  edges  of  a  fine  comb),  from  tlie 
thickest  part  of  our  meadows,  is  sure  to  an- 
nounce its  arrival;  generally  about  the  mid- 
dle of  May.  It  lays  about  fifteen  or  twen- 
ty eggs  i  the  young  birds  are  covered  with 
a  black  dowA,  and  are  very  active.  Corn- 
crakes are  of  a  strqng.3cent,  and  cause  doga 
to  remain  for  a  long  time  in  search ;  thdr 
unwillingness  to  rise  occasions  many  to  be 
caught  by  hand ,  they  will  not  fly  until  ab- 
solutely compelled ;  and  then  very  heavily, 
with  pendent  legs,  and  to  a  short  distance  \ 
but  they  run  very  iast.  When  flitted,  they 
naually  perch  in  a  hedge.    They  mix  much 
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with  qiudli,  and,  like  theiUy  weigh  (ram  six 
te  eight  oances. 

Ruffs  4m4  Remjet  are  so  diversified  is  co- 
loar,  that  scarcely  two  are  ever  Ibiiiid  of 
the  same  a]>pearailce.  The  former  are  the 
males,  and  may  be  known  by  the  rafis 
abont  their  throats:  they  are  generally 
more  numerous  than  the  ree?es,  which  are 
the  females.  The  mff  grows  large,  hat  is 
veiy  light ;  rarely  reaching  beyond  seren 
minces ;  thongh  extending  about  two  feet 
between  the  tips  qf  tlie  wings.  These  birds 
are  fonnd  early  in  the  spring,  in  the  fens  of 
Lhicolnshire,  and  other  low  coqniries,  but 
retirej  no  one  knows  whither,  abont  Mi- 
ebaelmas.  The  reeves  lay  four  white  eggs, 
marked  with  msty  spots. 

Plovers  are  of  rarions  kinds,  but  the 
sportsman  pnrsnes  only  the  golden,  the 
grey,  and  the  peewhtt,  or  lapwing.  They 
generally  weigh  from  seven  to  nine  ounces, 
and  visit  us  only  At>m, October  to  March ; 
and  then  in  no  great  imrabers.  Look  for 
them  in  plouf^ed  fields.  Few  are  shot,  but 
many  are  netted  in  green  corn-fields  near 
to  water,  to  which  they  always  resort  after 
a  meal,  to  wash  their  beaks :  their  flesh  is 
peculiarly  delicate,  and  the  eggs  are  sold 
by  the  London  poulterers  at  the  enormous 
price  of  fimr  shillings  per  dozen. 

The  Woodioek  is  a  bird  of  passage,  arriv- 
ing among  us  about  Michaelmas,  and  re- 
tiring abont  Mareh :  tbejr^fly  only  by  night. 
In  the  moonlights  of  November  ^nd  De- 
cember, they  may  be  heard  passing  fh>m 
about  ten  till  fonr ;  they  are,  however,  en- 
tirely guided  by  the  wind :  they  are  nivari- 
ably  preceded  by  the  red-vring,  and  followed 
by  the  Royston  crow.  In  the  spring,  when 
the  wind  is  easterly,  the  woodcocks,  assem- 
ble on  onr  eastern  coasts,  linger  among  the 
furze,  vraitingfor  a  westerly  change,  and 
may  then  be  killed  in  great  numbers.  They 
rarely  stay  long  in  a  place,  but  proceed 
from  one  spring-head  to  another ;  thrusting 
their  long  beaks  into  Ae  slhne,  and  snck<- 
ing  the  worms  by  which  they  are  nourished. 
They  are  particoHu^y  fond  of  snch  rills  as 
lie  within  coppices  and  heavy  woods :  in 
such  they  take  very  sliort  flights  when 
ronzed,  and  will  dog  among  the  bonglis  in  a 
snrprising  manner.  -It  requires  an  excel* 
lent  brace  of  spaniels,  short  rangers,  and 
extremly  vigorous,  for  this  branch  <if  shoot- 
ing :  great  numbers  are  caught  in  springes, 
set  on  the  borders  of  lakes,  &c.  Woodcocks 
generally  weigh  fh)m  twelve  to  fourteen 
oances ;  but  those  that  arrive  early  in  the 
season  are  the  largest.    When  a  woodcock 


rises,  be  invariably  quits  his  trail,  so  that 
nothing  is  ever  fbnnd  in  the  intestme .  It 
shonid  be  remarked,  that  some  persons 
seek  for  wo6dcocks  with  >pointers  to  whose 
necks  small  bells  are  suspended  to  roeze 
the  birds,  which  sometimes  are  either  una- 
ble, or  averse,  to  move;  bat  we  cannot 
think  snch  a  practice  by  any  means  likely 
to  succeed.  A  person  who  marks  well  is 
a  great  aid  in  foUowmag  this  diversion. 

The  Sit^  is  divided  vito  three  clasies; 
tlie  common,  the  jack,  and  the  great  They 
all  firequent  our  marshes  in  the  winter  sea- 
son, and  are  sometimes  very  nnmeioas: 
some  years  smce  the  Duke  of  Mar)bo- 
rough's  game-keeper  killed  twenty-two 
snipes  at  one  shot.  The  several  kinds 
weigh  from  two  to  seven  ounces ;  bilt  the 
great  snipe  b  solitary,  and  has  a  beautifully 
coloured  vrinJE; ;  whence  it  is  by  many  called 
the  '''painted  snipe.'*  During  very  cold 
vreather,  the  snipes  are  apt  to  be  on  the 
vdng;  bnf  in  the  middle  of  the  day,  espe^ 
cially  wrhen  the  sun  is  bright,  will  lay  so  ss 
even  to  be  trod  upon  rather  than  flit 
These  birds  firequent  marshes,  and  are  to 
be  fonnd  on  the  banks  of  weedy,  fool 
ditches,  particularly  where  the  soil  is  fat, 
and  that  worms  abonnd. 

All  the  varieties  of  water-fowl,  such  as , 
.Creeu  of  various  descriptions,  Duekf  of 
ditto,  Widgesnsy  Teal,  Dwen,  PentmiSf  Po- 
chords,  &c,  frequent  onr  marshes  chiefly 
from  October  to  February,  and  m  genenl 
must  be  pursued  in  boats.  To  be  eqaip* 
ped  for  this  sport,  it  is  essentially  requisite 
to  be  well  clpthed ;  flannel  sfant  and  draw^ 
ers,  with  additional  exterior  and  interior 
garments,  will  be  found  mdispeniible  when 
polling  s^ot  tlie  marshes,  or  when  sta* 
tioned  in  a  punt  on  the  borders  of  the 
oozes.  Water-proof  boots  are  necessaiy, 
as  are  woollen  gambadoes  drawhag  up  to  the 
middle  of  the  thigh  at  least.  A  cap  made 
of  skin  most  be  worn,  as  the  fowls  will  not 
approach  pershos  wearing  hats,  of  which 
they  seem  to  entertain  a  peculiar  dread.  It 
is  necessary,  when  firing  at  them  while  on 
the  whig,  to  aim  well  before  them ;  it  beiqg 
ascertained  that  they  fly  at  the  rate  of 
ninety  miles  within  the  hour!  DnriDg 
sharp  frosts  the  sportsmen  may,  early  hi 
the  morning,  find>  excellent  diversion  where 
the  brooks  are  onJy  partially  frozen :  wher^ 
ever  there  is  a  wann  spring,  there  will  he 
find  fowls,  provided  the  spot  be  at  all  se- 
questered, or  is  not  overiooked.  Immense 
numbers  of  waterfowb  are  caught  m  de- 
coys, by  meam  of  some  of  their  own  spe» 
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cies  tnuaed  to  deception :  tiiey  lead  them 
into  mtrow  pafaages,  netted  in  a  secvre 
nannery  near  wtiicti  a  man  ib  completely 
hidden,  bnt  who,  showing  himself  Middeniy, 
cMses  the  deluded  foBowera  to  reAaain  in 
captiYityy  while  the  decoy  birds  all  retreat, 
nad  escape  the  fatal  issne. 

We  ahaU  ckwe  what  relates  to  the  fea- 
thered game  with  the  following  glossary  of 
^ifiwiM»ai  terras;  many  are  now  obsolete, 
Iwt  ns  th^  may  afford  the  means  of  arriv- 
ing at  the  meaning  of  old  authors,  we  give 
then  a  place. 

A  sege  of  herons,  and  of  bitterns ;  an 
herd  o^  swans,  of  cranes,  and  of  cnriews ; 
a  drepping  of  sheHdrakes ;  a  spring  of  teals ; 
a  covert  i^  coots ;  a  gaggle  o/i  geese ;  a  ba- 
delynge  of  docks ;  a  sord,  or  sote,  of  mal- 
krds ;  a  muster  of  peacocks ;  a  nye  of 
pheasants ;  a  covey  of  partridges ;  a  bevy 
of  quails ;  a  congregation  of  plovers  $  a 
tight  of  doves  \  a  dole  of  turkies ;  a  walk 
of  snipes ;  a  fall  of  woodcocks ;  a  brood  6f 
hens;  a  building  of  rooks,  anrammmtioe 
of  sterlings ;  an  exaltation  of  larks ;  a  flight 
of  swallows ;  a  host  of  sparrows ;  a  watch 
of  nightingales ;  and  a  chum  of  goldfincbes. 

Some  df  the  above  are  no  doobt  yeiy 
applicable ;  but,  in  general,  they  are  rather 
quaint  than  appropriate.  The  language  of 
fowlers,  like  tiMt  of  the  turf,  abounds  with 
cant,  on  the  exact  application  df  which 
iwnj  pride  themselves  greatly. 

Cmttung  is  generally  confined  to  the  pur- 
suit of  hnres,  in  which  great  amusement  is 
afiorded  to  those  who  are  not  sufficiently 
active  to  join  m  fox-hunting.  Form^y 
deer  and  finces  were  coursed,  bnt  at  this 
date  we'  have  no  instances  of  sueh  chaces, 
except  in  the  Highlands  of  Scotland,  and  in 
some  ports  of  Ireland,  where  many  braces 
•f  grey-hounds  are  occasionally  posted  in 
varioos  dire<5tions,  as  rebiys  to  such  as  may 
first  .be  slipped  after  the  roe*buck.  The 
laws  of  coursing  were  estabhshod  by  the 
Dnke  of  Norfolk,  in  Queen  Elisabeth's 
re^n,  and  were  a^^ed  to  by  the  nebHity, 
who  then  foHowed  the  diversion :  they  have  . 
been  held  authentic  ever  since,  and  are  as 
Mow. 

1.  The  feoterer,  or  person  that  lets  loose 
the  dogs,  was  to  receive  those  into  his 
Itash  that  were  matched  to  run  together ; 
with  these  he  was  to  follow  the  hare-finder, 
until  he  should  come  to  the  form :  no  per- 
son else  being  allowed  to  be  on  either  side, 
or  less  than  forty  yards  in  the  rear  of  the 
dogk  2.  A  hare  was  not  to  be  coursed  with 
aora  than  a  bmce  of  greyhounds.    3%  The 


hare-finder  was  to  give  the  hare  three  <'  %(h 
ho's,"  before  he  put  her  from  her  form,  diat 
the  attention  of  the  dogs  might  be  routed. 
4.  The  hare  was  to  have  twelve  scoib 
yards  Uw  before  the  dogs  were  loosed; 
unless  the  proxunlty  of  any  cover  should 
render  such  indulgence  a  prejudice  to  the 
chace.  5.  The  dog  that  gave  the  first  turn 
during  the  course,  if  there  was  neither  coto, 
slip,  nor  wrench,  was  the  winner :  a  eote'is 
where  a  greyhound  go^  endways  by  Ins 
fellow,  and  gives  the  hare  a  torn.  6.  A 
cote  was  reckoned  as  two  turn?,  and  two 
trippings,  or  jerkmgs,  made  a  cote :  if  tha 
hare  did  not  turn  quite  about,  she  made 
only  a  virrench;  two  of  which  stood  for  a 
turn.  7.  If  no  cotes  were  made,  but  that 
one  served  the  other  at  taming,then  he  that 
gave  the  hare  most  turns  was  the  winner : 
but  if  the  turns  were  equal,  the  dog  that 
bore  the  hare  won.  8.  If  one  dog  turned, 
and  the  other  bore  the  hare,  the  hitter  won. 
9.  A  go  by,  or  bearing  the  hare,  was  e^ 
valent  to  two  turns.  10.  If  neither  dog 
turned  the  hare,  he  that  last  led  to  cover 
won.  11.  If  one  dog  turned  the  hare, 
served,  and  turned  her  again,  it  was  as 
much  as  a  cote ;  for  a  cote  was  e^pnd  to 
two  tarns.  13.  If  all  the  conne  was  eqaal, 
the  dog  that  bore  the  hare  won.  13.  If 
^e  hare  was  not  borne,  the  course  was  ad* 
judged  dead.  14.  If  a  dog  fell  in  coursing, 
and  yet  performed  his  part,  he  might  chal- 
lenge a  turn  more  than  he  gave.  15.  If  a  dog 
turned  the  hare,  served  himself,  and  gave 
divers  cotes,  and  yet,  m  the  end,  stood  still 
in  the  field ;  the  other  dog,  if  he  ran  the 
hare  to  cover,  though  he  gave  no  turn,  was 
adjudged  the  winner.  In  fact,  no  dog  that 
gave  up  could  win.  16.  If  by  any  acci- 
dent a  dog  was  rode  over  in  his  course,  or 
improperly  baulked,  the  course  was  void, 
and  he  who  did  the  mischief  was  to  make 
due  reparation.  17.  If  a  dog  gave  the  first 
and  hst  torn,  and  there  was  no  other  ad- 
vantage, or  reckoning,  between  them,  be 
that  gave  the  odd  turn  won.  (Here,  we 
beg  leave  to  observe,  is  an  openmg  for 
mnoh  misconception).  18.  He  that  came 
in  first  at  the  death  took  op  the  hare,  saved 
her  firom  being  torn,  cherished  the  dogs, 
and  cleared  their  mouths  from  the  wool^ 
was  adjudged  to  have  the  hare,  as  the  re- 
ward of  his  sphrit  and  assiduity.  19.  The 
judges  of  the  course  were  to  decide  all 
points  before  they  quitted  the  field.  SO. 
No  person  could  claim  'any  prize  or  privi- 
lege, but  under  sanction  of  the  judges  ^ 
thefiaU. 


Digitized  by 


Google 


SPORTING. 


These  are  certainly  Tery  reasonable  rega- 
*  latiora,  and  are  applicable  to  all  the  modern 
forms  of  coursing.  But  the  mode  now  in 
ose  is  fiir  more  simple.  Annmber  of  horse- 
men form  a  line,  at  about  three  or  four  yards 
asnnder,  and  having  a  brace  of  dogs  loose 
at  the  heels  of  their  owner,  or  /divided  in 
the  hne;  the  cavalcade  beat  the  covers, 
which, should  be  very  low,  such  as  hetber, 
or  grass,  or  fiUIow  lands,  and  jUl  look  out 
sharp  for  hares  sitting.  When  a  ^  hare  is 
seen,  the  call  ^  Sobo "  gives  notice  to  the 
whole  party,  which  then  file  otf  so  as  to 
five  the  hare  that  ofl^t  which  may  appear 
BMMt  favourable  to  the  sport.  The  dogs  are 
kept  back,  until  the  hare  is  roused  from  her 
form,  and  lias  some  law,  vrhen  a  horseman 
gallops  after  her,  calling  <'  Hilloo,"  <<  HU- 
loo,'*  so  as  to  lay  tlie  dogs  in;  after  which 
the  whole  party  refrain  from  crossing  her 
path,  and  in  general  ride  at  some  distance 
behind,  so  as  to  avoid  checking  the  course : 
but  in  case  the  dogs  should  lose  the  hare 
among  any  high  grass,  &c.  one,'  or  more 
horsemen  foUov»  her,  and  again  cheer  the 
dogs,  until  they  have  her  again  in  view. 

Seme  moat  extraordinaiy  courses  have 
bcysn  made :  in  1800  a  brace  of  greyhounds 
ran  a  hare  for  twelve  minutes,  during  which 
she  was  of^en  turned,  and  died  before  the 
dogs,  at  four  miles  fit>ni  the  spot  whence  she 
.  started.  Greyhounds  have  ran  with  such 
violence  against  each  other  in  coursing, 
that  both  have  been  killed  on  the  spot. 
The  finest  coursing  is  ih  Yorkshire,  and 
Wiltshire,  in  both  which  counties  remark* 
able  fine  greyhounds  are  bred*  The  fol- 
lowing old  saying  is,  perhaps,  as  good  a 
description  as  can  be  given,  m  few  ^^ords, 
of  the  principal  points  in  a  well  formed 
greyhound. 

''  Head  like  snake. 

Neck  like  drake. 

Back  like  beam,  (i.  e.  cambered,  or 

arched.) 
Side  like  bream,  (i.  e,  deep  chested, 

and  finely  keeled.) 
Tail  like  rat, 
Foot  like  cat.** 

The  best  age  to  enter  a  dog  is  about  a 
year;  some  enter  tliem  when  only  ten 
months  old ;  but  one  or  two  severe  courses 
generally  min  them :  in  truth,  conning  is 
too  laborious  for  any  dog  not  folly  formed^ 
and  pofsessed  of  good  constitution.  Grey- 
hounds are  very  delicate  while  young;  and 
are,  perhaps,  of  all  dogs  most  subject  to 
distetoper.    They  are  not  full  grown  nntil 


two  years  old.  Tie  bitches  generally  litve 
most  speed,  and  the  dogs  most  strength. 
To  give  ti^em  good  wind,  biscuit  soaked  in 
good  broth  is  their  best  diet;  but  no  food 
should  be  given  for  four  hours,  at  least,  be- 
fore a  dog  is  to  run. 

Hare-hunting  generally  commences  so 
soon  as  all  the  crops  are  fiurly  off  the  gronnd, 
and  that  the  leverets,  or  young  hares,  have 
acquired  strength  enough  to  stand  before 
the  hounds.  The  dogs  mostly  employed  ia 
this  sport,  are  the  north  country  beagle, 
which  is  nimble  and  vigorous,  pursues  a 
hare  with  impetuosity,  gives  her  no  time  to 
double ;  and,  if  the  scent  lies  high,  will 
easily  run  down  two  brace  before  diiuier.- 
Tliese  dogs  are  kept  by  the  dashing  class 
of  sportsmen ;  who  are  usually  well  mooot- 
ed,  and  pride  themselves  on  the  quantity  of 
game  killed  in  a  day.  But  the  breed  mostly 
used  for barchuoting are  the  deeptongaed, 
thick-Upped,  broad  and  long-hnng,  sontheni 
hounds.  These  ordinarily  give  a  long  cbacet 
and  succeed  by  dint  of  perseverance;  for 
their  pace  is  rather  slow,  but  their  ciy  is 
pecuUarly  mnsicaL 

A  middle  breed  is  sometimes  seen,  hav- 
ing  rough  vrirehaired  backs,  thick  qoarten, 
and  rather  thin  shoulders :  many  suppose  it 
to  have  been  obtained  by  a  cross  ^th  the 
Pomeranian  dog,  or  the  Russian  hoond. 
Tlie  whole  may  be  mixed  without  disadvan- 
tage. ^There  is  another  sort  preferred  firom 
their  acuteness  of  /smelling,  and  because 
they  are  easily  subsisted ;  but  they  are  apt 
to  be  great  chatterers :  these  are  very 
snuill,  fine  boned,  long  eared,  and  peculiarljr 
handsome  in  their  fore-quarters.  Ibe  bte 
Colonel  Hardy  had  a  cry,  consisting  of 
about  eleven  couples  of  this  diminutive  race^ 
which  used  to  be  carried  to  and  from  the 
fieJd  in  a  pair  of  panniers,  slang  across  a 
horse.  They  were  all  stolen  one  night,  to- 
gether  with  the  panniers,  and  not  tlie  least 
^ce  was  afiforded  whereby  to  discover 
either  the  robbers  or  their  booty.  As  that 
gentleman  resided  not  far  from  the  coast,  it 
is  probable  his  pigmy  pack  vrere  senteoced 
to  transportation  beyond  sea;  and,  do 
doubt,  fetched  a  good  price  on  the  coo- 
tinent 

The  nature  of  the  country  should  deter- 
mine with  regard  to  the  choice  of  bounds. 
Where  the  dogs  are  very  fleet,  and  the  coon- 
tiy  wdl  enclosed,  they  act  nearly  on  a  par 
with  slower  hounds  in  an  open  district. 
When  a  dog  is  too  fleet  for  the  pack,  he 
should  be  loaded  with  a  collar,  filled  with 
small  shot,  so  as  to  make  him  carry  weigbtf 
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ud  bfiog  him  down  to  the  level  of  speed. 
When  a  hoimd  is  too  slow  he  shonld  be 
dnwDy  unless  he  happens  to  be  peculiariy 
wen  gifted ;  in  whidi  case,  thongli  be  will 
comtaotly  tail  (or  lag,)  he  will  rarely  fail 
when  the  precnrsors  are  at  fiinlt,  to  dash 
throogh  them  without  losmg  the  scent^  and 
that  set  the  pack  on  the  cry  again. 

The  choice  of  a  hound,  of  whatever  breed, 
miy  be  snnimed  np  in  a  few  words :  select 
the  dog  of  a  middle  size,  broad  backed, 
wide  nostrils,  capacious  and  deep  chest, 
fillets  great  and  high,  hannches  hirge,  hams 
•traight,  well-cnnred  rump,  round  feet  with 
firm  dry  soles,  large  claws,  broad  ears,  inll 
eyes,  and  a  heavy  upper  lip.  But  with  all 
tfab  form,  he  will  n<^t  be  worth  a  groat,  if  his 
olfiM!tory  powers  be  defective,  if  he  be  given 
to  babble,  or  that  he  steals  away  alter  his 
game  without  giving  tongue.  Many  dogs, 
however,  of  great  valne,  run  mute,  but  they 
poiMss  fine  action,  and  always  show  them- 
selves  to  be  on  scent,  or  eventually  whimper 
as  they  hit  it  off. 

Young  boonds  shonld  always  be  trained 
to  some  partienlar  branch  of  sporting,  and 
Bot  be  soffered,  as  is  too  often  the  case,  to 
bant  either  foxes  or  hares,  as  chance  may 
present;  such  dogs  are  always  unsteady 
and  rnimanageable.  Enter  the  pnps  at  a 
year  old,  if  possible,  in  a  country  where  the 
rmis  are  not  severe;  but  always  have  an 
eye  to  training  them  in  a  close  or  open  coun- 
try, according  as  that  part  is  where  they 
are  permanently  to  hunt :  for  a  dog  taken 
from  an  open  to  a  close  country,  orvtc^ 
errsd,  win  never  hunt  with  so  much  spirit 
as  those  trained  on  the  spot 

It  is  remarkable  that  hares  run  hardest, 
md  poztle  most  at  tiie  full  of  the  moon ;  tliey 
have  alvrays  more  scent  in  gomg  to,  than 
fioB,  their  forms ;  both  becanse  they  are 
then  wanner,  and  because  they  usually  ap- 
proach their  seats  slower  than  they  quit 
them :  Imt  a  hare  generally  springs  into  her 
form  from  some  distance.  When  the  hunts- 
man is  certain  of  a  hare  in  any  particular 
covert,  he  shonld  lead  his  dogs  compactly 
ttereto,  and  give  her  the  chance  of  going  off 
with  an  advantage :  he  must  never  baulk  her 
hycroasiiig  her  usual  sortie,  for  in  such  case 
ifae  would  be  dismayed,  and  give  but  lit- 
tle sport.  It  Is,  indeed,  usually  best  to 
alarm  the  bare  hy  the  gradual  approach  of 
the  pa^,  vrfaich  she  will  soon  vrind,  or  hear, 
and  thus  to  give  her  a  fair  start,  that  she 
may  go  off  deliberately,  and  not  be  blown 
by  an  eariy  view. 
Haras  generally  maka  a  circular  tour; 


and,  for  the  most  part,  endeavoai*  to  refmn 
to  their  haunts.  Hence  many  a  fine  chace 
has  been  seen  from.a  rising  ground.  It 
sometimes  happens  that  a  hare  "flies- the 
country;"  that  is,  goes  off  straight:  when 
this  happens,  the  hare  is  generally  a  rambler 
from  some  other  covert,  and  exerts  all  her 
speed  to  return  thereto.  The  first  ring  a 
hare  makes  ordinarily  shows  where  the 
chace  will  lay  ;  for  all  her  endeavours  will 
be  exerted  to  double  upon  her  former 
track, and  to  cross  the  scent,  so  as  to  throw 
the  dogs  out.  Such  is  the  cunning  of  this 
animal,  tliat  it  will,  when  close  pursued, 
leap  into  high  bushes,  and  remain  there, 
although  surrounded  by  dogs  and  hnntsmen : 
in  this  manner  many  escape.  We  have 
heard  of  a  hare  leaping  into  a  road  waggon, 
and  thus  evadmg  her  followers  completely. 
Some  when  running  against  the  wind  stop 
short,  and  after  allowing  the  bounds  to 
pass,  return  secretly  to  their  forms:  this 
trick  succeeds  best  when  the  dogs  are  fresh 
and  impetnons. 

The  limits  of  our  work  not  allowing  us  to 
enter  upon  all  the  mhiutia  of  hare-huntmg, 
we  must  conclude  this  part  of  our  subject 
with  observing,  that  the  moat  successful 
huntsmen  always  make  the  least  noise,  and 
not  only  keep  others  back,  but  invariably 
allow  a  good  interval  between  the  dogs 
and  their  own  horses.  By  this  means  they 
often  discover  tliose  tricks  which  a  hare  is 
apt  to  practise,  and  which  with  less  cautions 
persons  very  generally  insure  her  safety. 

Fox-hunting  is  a  diversion  requiring  con- 
siderable powers  both  in  the  rider  and  in 
his  stted :  the  extent  of  ground  traversed 
on  some  occasions,  and  that  too  at  more 
than  a  moderate  pace,  establishes  the  ne- 
cessity for  a  rare  combination  of  strength, 
activity,  conrage,  and  perseverance,  in  those 
who  follow  this  laborious  sport. 

There  are  three  varieties  of  fox  with  us, 
all  differing  in  form  but  not  in  colour ;  ex- 
cept the  cur-fox,  the  tip  of  whose  tail  u 
black.  They  are  distinguished  by  the  names 
of  the  greyhound-fox,  which  is  the  tallest 
and  boldest,  is  found  chiefly  in  the  moon^ 
tainous  parts  of  England  and  Scotland,  and 
vrill  attack  a  full  grown  sheep.  The  mas* 
tifffox  is  rather  less,  bat  his  limbs  are 
strongly  formed;  his  shape  is  altogether 
more  compact,  and  be  is  perhaps  as  stout 
as  the  species  above-mentioned:  this  va- 
riety is  not  very  common.  The  kind  mostly 
found  by  sportsmen  is  the  cur-fox,  which, 
though  of  smaller  stature  tiian  either  of  the 
foregoing,  is  most  pernicious  to  game,  and' 
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infests  all  placet  wliere  pookiy,  or  tny  ani- 
mals it  can  master,  are  kept.  All  iexes  are 
peculiarly  alarmed  by  the  discfaarge  of  fire- 
armsy  and  quit  those  earths  irfaich  smell  of 
gunpowder:  hence,  Airoigating  with  sul- 
phur is  resorted  to  as  tl|e  certain  means  of 
expulsion.  When  pressed  by  hunger,  ibxes 
will  eat  stiails,  slugs,  beetles,  berries  of  Ta- 
rions  kinds,  crabs,  shrimps,  ice.  and  some- 
times 6arrion ;  bat  they  prefer  warm  flesh, 
and  that  too  of  their  oPm  kiUhig. 

The  fmi  knows  how  to  secure  a  good 
asylum,  either  by  digging  holes,  or  by  fol- 
lowing crevices  among  rocks,  roots  of  trees, 
&C. ;  with  many  apertures,  so  as  to  favour 
escape,  or  entrance,  when  in  danger;  or 
eventually,  he  steals  in  the  den  of  some 
badger,  occasioning  Aat  animal  to  quit  it, 
,  and  then  enlarges,  or  alters,  the  interior 
according  to  his  own  fancy.  When  chaced, 
Ik  generally  flies  the  country  to  some  strong 
coyert,  endeavouring  to  shelter  himself  m 
sohie  other  earths;  in  which,  however,  he 
cannot  lemam  when  heated  with  running; 
but  he  sometiaies 'succeeds  by  swimming 
licross  streams,  or  by  climbing  trees,  or  to 
the  tops  of  bams,  &c.  Sometimes,  though 
not  often,  be  will  lead  ^ck  to  his  own 
earths,  vrhere  be  may  expect  certain  death. 

It  is  usual,  when  the  fox-hounds  are  to 
go  out,  to  send  ou^  the  earth-stoppers  dur- 
ing the  preceding  night:  these  repair  to 
the  several  haunts,  and  close  the  entrances 
while  the  Ibxes  are  abroad  in  search  of 
prey.  The  cunning  animal  flnduig  the 
wori^  of  man  about  his  premises,  retires  to 
•ome  furze,  bother,  or  coppice,  not  iar  off", 
where  he  is  sure  to  be  started  by  the  dogs; 
i|nd  to  be  followed,  indeed  sometimes  point> 
ed  out,  by  the  Jays,  bladLbirds,  crows,  mag- 
pies, and  other  bhrds,  which  consider  him 
as  their  common  enemy.  When  attacked 
he  fights  m  silence,  but  with  astonishing 
courage,  regardless  of  pain,  and  rarely  quit- 
ting his  hold.  When  seized  by  the  hounds 
it  is  rarely  that  he  cries  out;  though  he 
snarls  and  snaps  with  peculiar  expression, 
and  indescribable  forocity. 

It  is  highly  necessary  in  training  fox- 
hounds, to  keep  them  entirely  to  the  pur- 
suit of  foxes:  if  suffered  once  to 'follow  a 
hare,  their  staunchness  frill  be  in  danger  of 
diminution.  A  hound  for  this  sport  should 
l>e  of  rather  a  hu-ge  size,  full  of  blood,  light 
but  strong  in  the  hmbs,  great  speed,  and  of 
distinguished  perseverance.  If  deficient  in 
either  of  these  requisites  he  must  be  drawn. 
He  may  make  a  good  harrier,  under  certam 
drcttmstances,  but  will  be  a  great  detriment 


to  the  fox-pack.  Nor  is  flie  keeoneii  of 
scent  an  ol^ect  of  less  importiuce;  indeed, 
it  is  of  more  moment  than  amoog  hairins; 
for  the  fox  will  play  off  an  infinity  of  der 
vices,  especially  tliat  of  mnaing  on  a  dusty 
road,  crossing  broad  vraters,  spriDgiogover 
wide  ditches,  passing  ahmg  the  eopiagi  of 
park-walls,  &c.  that  acquire  an  acute  seote 
of  smelting  to  detcat:  add  to  this,  he  is 
often  a  mile  a-head  of  the  hounds,  whereby 
the  tratt  loses  greatly  of  its  strengflL 

In  foUowmg  fox-hounds,  the  sportnnB 
has  little  time  for  deliberation:  he  oait 
keep  up  as  well  as  he  can,  taking  care  ts 
keep  the  cry  in  betting,  and  avoithqg  letps 
and  scrambles  as  much  as  he  can.  It  is  tnie, 
this  doctrine  is  by  many  bdd  to  be  efiemi* 
nate,  and  unbecoming  the  keen  banter; 
bat  it  is  the  way  to  be  m  at  the  death,  ui 
to  enjoy  the  chase  vrithoat  uijiuhig  the 
horse.  Foxphonnd»  spread  much  more  thsn 
harriers,  on  acconnt  of  the  divernty  sf 
conntiy  they  ma  through :.  hence  there  ii 
often  a  mile,  or  more,  between  the  fint  sad 
last  dog ;  HTOnsidering  even  the  Undmost  si 
well  laid  in,  and  rejecting  such  as  are  fimlty. 
With  regard  to  the  extent  of  riden,no  can* 
putation  can  be  offered ;  it  sometime  rsacfa- 
hig  firom  the  place  where  the  game  started, 
to  where  it  died,  or  was  lost. 

Foxes  are  wonderfiilly  sagacious;  tbey 
have  been  carried  sixty  and  seventy  mild  . 
in  hampers,  for  the  purpose  of  bemg  hoot* 
ed  by  some  distant  pack;  and  after  escsp- 
ing,  in  various  successive  instances,  hsfe 
been  retaken  at  their  orignial  haunts.  Tbii 
seemir  to  prove  that  foxes  are  great  rsB* 
biers,  and  are  in  general  well  acquaiatsd 
with  a  very  large  tract  around  their  onsl 
haunts.  Perhaps  tha  following  may  <bo« 
their  great  cunning  better  than  any  uistaoes 
hitherto  offered  to  the  public :  it  is  taksa 
ftom  Ddniel's  <<  Rural  Sports,"  and  is  oaa* 
sidered  to  be  strictly  correct  ^A  fia 
beuig  hard  run  took  shelter  under  the 
covering  of  a  well,  and  by  the  endeavoaif 
used  to  extricate  htm,  was  precipitated 
to  the  bottom,  a  depth  of  one  hundred 
fiset  The  bucket  was  let  down,  be  laid 
hold  of  it^  and  was  dmwn  up  for  some  wsy,  ^ 
when  he  again  fell.  The  bucket  beiag  let 
down  a  second  time,  he  secured  his  sttnatioa 
in  it,  was  drawn  iqp, '  again  tninedol^nd 
fiurly  beat  the  hounds."  This  oocorreaca 
is  said  to  be  well  known  at  Imber,  in  Will- 
shire,  where  flie  well  is  often  shown  to  the 
curious. 

^     fToffihuntuig,  fortunately  for  tlie  ial«- 
bitaaU  of  Britain  and  Jxtimdf  is  atw  ^ 
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toUut  obsokte,  by  the  total  extioctioD  of 
that  animal  among  U8.  Wolf-dogs  are,  how- 
evcT)  retained  by  some  gentlemen  as  cu- 
rioiities :  they  are  said  to  be  the  most  fiuth— 
Ibl  animals  of  the  canine  race,  and  possessed 
of  vondednl  powers  in  regard  to  bitting  off 
aeoklscent* 

Boaf'kHnting  forms  no  part  of  the  British 
field  sports,  though  pursoed  in  some  parts 
of  tlie  continent  with  the  utmost  keenness^ 
and  on  a  grand  scale.  In  Germany;  esjpe- 
<:iaily,  the  chase  after  the  wild-boar,  forms 
a  grand  feature  of  national  sports,  and  is 
attended  with  great  preparation  and  ex- 
pense. -The  liaonts  of  those  animals  are 
first  aseertahied,  after  which  a  host  of  hun- 
ters tiirong  to  the  woods,  some  mounted, 
and  some  on  foot,  to  rooze  and  attack  the 
bristled  gaine.  All  are  armed  from  head  to 
foot,  and  take  care  to  have  some  lusty  trees 
at  band,  behind  which  they  may  take  re- 
fiige  when  the  boar  charges.  The  danger 
arises,  however,  less  from  the  animal  than* 
fiora  the  Dumber  of  random  shots  fired  at 
him,  without  any  attention  to  what  persons 
may  be  in  the  line  of  ahn ;  numbers  are 
dna  wounded,  and  even  killed  outiiglit^  in 
this  desperate  species  of  pastime. 

Nor  is  Tfger-hunting  attended  with  less 
lisk  ;  for,  in  addition  to  the  above  negli- 
gence, the  danger  of  being  ran  away  witli 
by  the  elepliant  on  which  the  sportsman 
most  be  mounted,  is  to  be  considered*  The 
tyger  is  usually  vomed  from  either  the  jun- 
gle of  underwood,  or  (iom  his  haunt  among 
grass  of  a  prodigious  height,  covering  im- 
meoae  tracts'of  land.  Few  elephants  can 
be  brooght  to  face  him ;  and,  when  they 
can,  it  often  happens  that  the  tyger's  claws 
repel  the  attack,  or  that  by  springing  upon 
,the  back  of  the  stupendous  quadruped,  he 
dislodges  the  driver,  or  the  sportsman  and 
has  attendant*  It  is,  however,  a  fact  that 
fewer  persons  are  destroyed,  or  maimed,  in 
etther  boar  or  tyger«honting,  than  meet 
their  deaths  in  fox-hunting.  But  even  that 
laaardons  diversion  may  be  considered  as 
safe  when  compared  with 

Siof-htrntiMfff  in  which  great  speed  is  in- 
dispensable,  and  no  hesitation  can  be  admit- 
ted by  any  person  desirous  of  witnessing 
the  various  bold  and  elegant  variations  in 
the  stag's  career.  For  this  sport,  hounds  of 
large  stature^  great  powers,  and  extraordi- 
nary eooragei  are  indispensable  •,  for  when 
the  stag  sails,  (t.  e.  takes  to  the  water)  he 
must  be  followed  without  delay :  when  at 
bay,  (i.  e.  standing  on  hb  defence,  probably 
with  his  ramp  towards  a  tree)  he  will  make 
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desperate  attacks  on  his  pursuers ;  frequently 
tossing  many  of  the  dogs,  and  goring  the 
horses  of  such  as  approach  him  incautiously. 
Many  hunt  stags  with  what  are  called  stop< 
hounds ;  which  implies,  that  whenever  the 
stag  is  to  be  saved,  the  huntsman  heads  the 
pack  and  throws  a  pole,  on  which  the  whole 
desist  from  the  pursuit.  This  may  be  need^ 
fill  where  tlie  game  is  not  abundant,  but 
requires  much  management  aud  grea^  assi- 
duity to  effect. 

We  fear  the  taxes  laid  on  horses  and , 
dogs,  added  to  the  expense  of  the  necessary 
certificate,  trench  deeply  on  the  enjoyment 
of  rural  sports,  by  those  who  are  qualified^ 
aud  operate  considerably  in  favour  of 
poachers,  who  thus  have  the.  game,  in  a 
measure,  preserved  for  them ;  and  are  sure 
of  a  sale  for  their  ill-gotten  gains,  among 
families  which  formerly  could  always  obtain 
a  hare^  or  a  brace  of  birds,  without  ex- 
pense, and  the  result  of  a  healthy  mode  of' 
amusement. 

SPOTS,  in  astronomy,  certain  places  of 
tlie  Sun's  or  Moon's  disc,  observed  to  be 
eitlier  more  bright  or  darker  than*  the  rest^ 
and  accordingly  called  faculae  and  maculsew 
See  FAcuLiE  and  MAceuB. 

SPRAT.    SeeCLUPEA. 

SPRAY,  the  sprinkluig  or  foam  of  the 
sea,  which  is  driven  from  the  top  of  a 
wave  in  stormy  weather.  It  differs  from 
what  sailors  call  spoon-drift,  as  being  blown 
occasionally  from  the  broken  surface  of  a 
high  wave  $  whereas  the  latter  continues  to 
fly  horizontally  along  the  sea^  without  in- 
termission during  the  excess  of  the  tempest 
or  hurricane. 

SPRING,  in  natural  history,  a  fountain 
or  source  of  water,  rising  out  of  the  ground. 
Various  have  been  the  epuiions  of  philoso- 
phers concemmg  the  origin  of  springs ;  but 
those  which  deserve  notice  are  only  the 
tluree  foUowmg  ones :  1.  That  the  sea- water 
is  conveyed  through  subterraneous  ductsy 
or  canals,  to  the  places  where  the  springs 
flow  out  of  the  earth :  but  as  it  is  impossi- 
ble that  the  water  should  be  thus  conveyed 
to  the  tops  of  mountains,  since  it  cannot 
rise  higher  than  the  surface,  some  have  had 
recourse  to  subterraneous  heats ;  by  which 
being  rarified,  it  b  supposed  to  ascend  id 
vapours  through  the  bowels  of  the  mounr 
tains.  But  as  no  sufficient  proof  is  brought 
of  the  existence  of  tliese  central  heats,  or 
of  caverns  in  the  mountains  big  enough  to 
let  the  vapours  ascend,  supposing  such  heats^ 
we  shall  not  take  up  our  readei^s  time 
with  a  forma^l  refutation  of  tliis  hypothcii'^^ 
Q 
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9,  As  to  tliofte  who  advance  the  capiQary  hy- 
pothesis, or  suppose  the  water  to  rise  from 
the  depths  of  the  sea  tliroogfa  the  poronS 
parts  of  the  'earth,  as  it  rises  in  capillary 
tobes,  or  through  sand  of  ashes,  they  seem 
not  to  consider  one  principal  property  of 
this  kind  of  tnbe,  or  this  sort  of  attraction: 
for  thoagh  the  water  rise  to  the  top  of  the 
tobe  or  sand,  yet  will  it  rise  no  higher,  be- 
canse  it  is  by  the  attraction  of  the  parts 
above  that  the  fluid  rises,  and  where  that 
is  wanting  it  can  rise  no  further.  Therefore, 
though  the  waters  of  the  sea  may  be  drawn 
into  the  substance  of  die  earth  by  attrac- 
tion,  yet  it  can  never  be  raised  by  this 
means  into  a  cistern,  or  cavity,  to  become 
the  source  of  springs.  3.  The  third  hypo- 
thesis is  that  df  the  sagacious  naturalist. 
Dr.  Halley,  who  supposes  the  true  sources 
of  sprigs  to  be  melted  snow,  rain-water, 
dew,  and  vapours  condensed. 

Now  iu  order  to  prove  that  the  vapours 
raised  by  the  heat  of  the  sun  from  tlie  sur- 
face of  tlie  seas,  lakes,  and  rivers  are  abim- 
dantly  sufficient  to  sttpply  the  springs  and 
rivers  with  fVesh  water,  the  Doctor  made 
die  following  experiment :  he  took  a  vessel 
of  water,  made  of  the  same  degree  of  salt- 
ness  with  that  of  flie  sea,  by  means  of  the 
-hydrometer;  and  having  placed  a  thermo- 
meter'in  it,  he  brought  it^  by  means  of  a 
pan  of  coals,  to  the  same  degree  of  beat 
with  that  of  the/air  in  the  hottest  summer. 
He  tl*en  placed  this  vessel,  with  the  ther- 
mometei^  in  it,  in  one  scale,  and  nicely 
counterpoised  it  with  weights  in  the  other : 
after  two  hours,  he  found  that  about  the 
sixtieth  part  of  an  inch  was  gone  oflT  in  va^ 
pour,  and  consequently  In  twelve  hours, 
the  length  of  a  naforal  day,  one  tenth  of 
an  inch  would  have  been  evaporated.  From 
this  experiment  it  follows,  that  every  ten 
square  hiclies  of  the  surface  of  the  water 
5ield  a  cubic  inch  of  water  in  vapour  per 
day,  every  square  mHe  6,914  tons,  and 
every  square  degree  (or  69  English  miles) 
35  millions  of  tons!  Now,  if  we  suppose 
tlie  Mediterranean  to  be  40  degrees  long, 
and  4  broad  at  a  medium,  which  is  the  least 
that  can  be  supposed^  its  surface  \%-ilI  be 
160  square  d^rees,  from  whence  there  will 
evaporate  5S80  millions  of  tons  per  day,  in 
the  soBBier  time.  1  he  Mediterranean  re- 
ceives vrater  fk-om  the  nine  great  rivers  fbl- 
lowing,  ru.  tlie  Iberus,  the  Khme,  tlie  Ty- 
ber,  the  Po,  the  Danube,  the  Neister,  the 
Korysthenes,  the  Tanais,  and  the  Nile ;  all 
the  rest  being  small,  and  their  water  incon- 
•Iderable*    Now  let  us  suppose  that  each 


of  these  rivers  conveys  ten  tines  as  much 
water  to  the  sea  as  the  Thames ;  which,  as, 
is  observed,  yields  daily,  76,032,000  cubic 
feet,  which  is  equal  to  203  millions  of  torn-, 
and  therefore  all  the  nine  rivers  will  pro- 
duce 1827  millions  of  tons;  which  is  little 
more  than  one  thurd  of  the  quantity  evapo- 
rated each  day  from  the  sea.  The  prodi- 
gious quantity  of  water  remaining,  the  doc* 
tor  allows  ta  rains,  which  fkll  again  into  tht 
seas,  and  for  the  nses  of  vegetation,  &'c. 
As  to  the  manner  m  which  these  waters  arc 
collected,  so  as  to  form  reservoirs  for  tfie 
different  kinds  of  springs,  it  seems'  to  be 
this:  the  tops  of  mountains,  m  geseral, 
abound  with  cavities,  and'  subterraneous 
caverns  formed  by  nature  to  serve  as  rc«er- 
voirs;  and  their  pointed  summits,  vhicb 
seem  to  pierce  the  clonds,  stop  those  va- 
pours which  fluctuate  in  the  atmosphere, 
and  being  constipated  thereby,  they  preci- 
pitate in  water,  and  by  then-  grari^  easily 
penetrate  through  beds  of  sand  and  ligWer 
earth,  till  they  are  stopped  in  their  descent 
by  more  dense  strata,  as  beds  of  day, 
stone,  &c.  wliere  they  fbrm  a  baion  or  ca- 
vern, and  work  a  passage  bonzoDtaHy,  and 
issue  out  at  the  side  of  the  moaotahi. 
Many  of  these  springs  ninning  down  by  (be 
vallies,  between  the  ridges  of  WIls,  and 
uniting  their  streams,  fbrm  rivulets  or 
brooks ;  and  many  of  these,  again,  naitiiii 
on  the  plam,  become  a  river. 

Springs  are  either  such  as  ran  continailly, 
called  perennial ;  or  such  as  run  only  fbr  a 
time,  and  at  certain  seasons  of  the  year, 
and  therefore  called  temporary  spring 
Others  agam  are  called  intermitting  sprfogsi 
because  they  flow  and  then  stop,  and  flow 
and  stop  again:  and,  finally,  reciprocatliig 
springs,  whose  waters  rise  and  fall,  or  flow 
and  ebb,  by  regular  hitervals.  To  aocomit 
for  tliese  diflerences  in  springs,  see  Hy- 
draulics. 

Spring,  ui  mechanics,  denotes  a  tbin 
piece  of  tempered  steel,  or  other  etastic  sub- 
stance ;  which,  being  wound  up,  serves  lo 
put  several  machines  in  motion  by*  its  elas- 
ticity, or  endeavour  to  unbend  itself;  such 
b  the  spring  of  a  clock,  watch,  and  tlie 
Hke.  The  spring  of  a  lock,  gun,  pistol*  ^^ 
the  like,  is  a  piede  of  steel,  violently  bent ; 
whichi  being  set  at  liberty,  beats  back  the. 
bolt  of  the  lock,  or  strikes  down  the  codj. 

Spring,  in  naval  aflatrs,  a  crack  rumiiiif 
transversely,  or  obliquely,  through  any  part 
of  a  mast  or  yard,  so  as  to  render  it  ni»»" 
to  carry  the  usual  quantity  of'  ssil  ther^» 
Spring  it  also  a  rope  passed  out  of  a  shtp^ 


Digitized  by 


Google 


SPU 

itm,  and  atlaehed  to  a  cable  ^roceediif 
from  her  bow  when  she  Jies  at  anchor.  It  is 
oswUljr  performed  to  bring  the  ship's  broad** 
jide  or  battery  of  cannon  to'  bear  upon  some 
distant  oiL>ject,  m  another  ship,  a  fortress  on 
the  coast,  &c.  When  a  ship  rides  by  anchora 
which  are  only  attached  to  one  end,  she  will 
move  like  a  weathercock,  according  to  the 
direction  of  the  wind  or  tide^  Now  if  a  rope 
bt  extended  from  the  other  end  to  the  same 
anchor,  it  b  evident  that  by  shckening  one 
of  Iheae  ropes,  and  keeping  hst  the  other, 
her  side  witt  lie  more  or  less  obliquely  to 
the  wind  or  tide,  as  occasion  may  require, 
so  as  to  be  opposed  to  ai^  distant  object 
to  the  right  or  left.  For  instance,  if  a  ship 
ride  wifh  iKr  head  northerly,  and  it  is  re- 
paired to  cannonade  a  fortress  lying  on  the 
sooth  or  sooth- east,  a  hawser  is  mn  ont  of 
the  stem,  and  being  carried  forward  with- 
oat  her  M^  is  attached  to  the  cable  at  a  com- 
petent distasice  »4iead  of  the  ship;  the 
hawser  is  than  tightened  by  the  capstan  or 
tackles,  and  the  cable  being  slackened,  the 
ship  iBsmediateJy  tnms  her  side  towards  the 
okjeet  intfsnded  to  be  battered. 

SPRIT,  in  naval  affiurs,  a  small  boom  or 
pole  which  crosses  the  sail  of  a  boat  diagon- 
ally from  the  mast  to  the  upper  aftmost 
comer,  wliich  it  b  nsed  to  extend  and  ele» 
▼ate  ;  the  lower  end  of  the  sprit  rests  in  a 
sort  of  wroalh,  which  eorh*cles  the  mast  at 
that  pfause. 

SPRUCE  beer,  a  clieap  and  wholesome 
hqaor,  which  b  thus  made  >  take  of  water 
sifteen  gallons,  and  boil  the  half  of  it.  Pot 
the  water  thus  boiled,  while  in  full  heat,  to 
the  reserved  cold  part,"  which  should  be 
previonsly  put  into  a  barrel  or  other  veMel ; 
then  add  sixteen  pounds  of  treacle  or  mo- 
bises,  with  a, few  table  spoonfuls  of  the  es- 
sence of  spruce,  stining  the  wliole  well  to- 
gether ;  add  half  a  pint  of  yeast,  and  keep 
it  in  a  temperate  situation,  wttli  the  bang- 
hole  open,  for  two  days,  till  tlie  fermenta- 
tbn  be  abated*  Then  dose  it  up  or  bottle 
it  off,  and  it  will  be  fit  for  bemg  drunk  in  a 
fewdajrs  afterwards.  In  Nortli  America, 
and  perhaps  in  other  countries,  where  tlie 
bbek  and  wliite  spruce  ^rs  abound,  instead 
of  adding  the  essence  of  tlie  spruce  at  tlie' 
same  time  with  the  molasses,  tltey  make  a 
decoction  of  the  leaves  and  small  branches 
of  tliese  trees,  and  find  the  liquor  equally 
good.  It  b  a  powerful  antbcorbntic,  and 
way  prove  very  nsefnl  in  long  sea^voyages. 

SPUNOE.    See  Spomoia. 

Spuhgb,  b  abo  nsed,  in  gitnnery,  for  a 
bng  stafiTorYamftier  with  a  piece  of  sheep 


or  tamb-skbi  wmnd  abont  its  end,  to  serve 
for  scoaring  great  guns,  when  dbcharged, 
before  tkey  are  charged  with  fresh  powder. 

SPUNOING,  in  gunnery,  the  cleanhig  a 
gun's  inside  with  a  sponge,  in  order  fo  pre- 
vent any  sparks  of  fire  from  remainhig  in 
her,  wiiich  wouhl  endanger  the  life  of  him 
who  should  load  her  again. 

SPUN  yam,  among  sailors,  b  a  kmd  of 
line  made  from  ropeyara,  and  used  for 
seiaing  or  ^tenlng  things  together. 

8PUH,  a  piece  of  metal,  consisting  of 
two  branches  encompa«smg  a  horseman's 
heel,  and  a  rowel  in  form  of  a  star,  advaoc- 
mg  out  behind,  to  prick  the  horse. 

SPY,  a  person  hired  to  watch  the  actions, 
motions,  Ac.  of  another  ;  particularly  of 
what  passes  in  a  camp.  When  a  spy  b  db- 
covered,  he  is  banged  immeiliatcly. 

SQUADRON, in  military  affitirs,  denotes 
a  body  of  horse  whose  number  of  men  b 
not  fixed  ;  but  b  usually  from  one  to  two 
hmdred.  Each  squadron  usually  consbts 
of  three  troops,  of  fifty  men  each. 

In  naval  afifauv  a  squadron  either  impliet 
a  detachment  of  ships  employed  on  any  par- 
ticular expedition,  or  one-third  part  of  a  na- 
val armament 

SQUALAJS,  the  iharkf  in  natural  hbtory, 
a  genus  of  fishes  of  the  order  Cartilaginei. 
Generic  character :  moutli  under  the  fore 
pa^  of  the  head,  witli  teeth  dbposed  in 
rows,  and  partly  moveable  and  partly  fixed ; 
generally  five  spiracles,  at  the  sides  of  the 
neck, .  of  a  semilunar  shape  ;  body  oblong^ 
rather  cjlindric  and  rough,  with  tender 
prickles.  These  animab  are  never  found  in 
rivers  or  bkes,  inhabiting  only  the  sea,  and 
carrying  terror  and  destruction  wherever 
they  appear.  They  grow,  in  some  species, 
to  the  weight  of  three  or  fonr  thousand 
pounds.  They  occasionally  emit  a  phos- 
phoric illuminafion,  vbible  by  night.  They 
produce  their  young  aUve,  several  at  a 
birth,  but  every  one  inclosed  in  a  transpa- 
rent hornlike  snbstance,  lengthened  at  the 
extremity  into  a  thread,  which  attaclies  to 
fixed  substances,  such  as  rocks  or  weeds. 
Some  appear  to  live  on  vegetables  chiefly, 
but  the  greater  number  are  rapacious  of 
anrmai  siibstances  in  the  extreme.  Tliey 
seise,  indeed,  whatever  they  find,  with  the 
most  violent  avidity,  following  in  the  wakes 
of  ships,  for  the  sake  of  nearly  every  thing , 
thrown  from  tliem,  and  are  fatal  to  'tiiose 
mariners  who  slip  from  their  hold  on  the 
rigging  into  the  sea,  in  which  case  the 
sliarks  ore  seen  to  tear  them  to  pfeces,  with 
ail  the  violence  of  competitiOo  lliey  are 
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in  most  ioBtancessoUUffy  wanderers  throng  elegantly  toped  and  coloored  of  all  tbtf 

the  ocean,  but  in  some  species  are  gregari-  species,  is  about  tenvfeet  long,  and  finmd  itf 

008.    They  contain  large  quantities  of  oil,  almost  every  sea.    In  the  season  'for  pil- 

and  their  sl^in  is  convertible  to  seveml  use-'  chards  i^  abounds  on  the  coasts  of  Com- 

ful  purposes.    There  are  thirty-fourspecies*  wall,  .and  is  often  taken  with  lalge  iroir 

The  following  are  the  most  entitled  to  atten-  hooks. 

tion.S.carchario8,  or  the  white  shark,  attains        S.  stellaris,  or  die  greater  spotted  dog' 

sometunes  the  length  of  thirty  feet,  and  ia  fish,  is  a  native  of  the  8ea»  of  Europe.    It 

the  moat  fierce  and  rapacious  inhscbitant  of  seldom  exceeds  in  length  six  feeC  Its  snout  i 

the  ocean,  in  the  depths  of  which,  particu-  is  considerably  elongated^  whence.it  de* 

larly  in  the  warmer  latitudes,  it  priooipally  rives  its  designation 'of  the  dog-fish.    It  b 

ranges.  According  to  some  writers,  a  man,  found  chiefly  in  rocky  sitoations^  and  preys 

and  even  a  horse,  has  been  found  entire  in  upon  various  shell-fish.    It  produces  nine^ 

the  body  of  one  of  these  ammals ;  and  the  teen  %t  a  birth,  but  does  not  appear  ex* 

,   teeth  of  this,  or  some  larger  species,  are  ex-  tremdy  abundant    Its  flesh  is  eaten,  and 

liibited  in  the  British  Museum^  four  inches  its  skin  is  an  article  of  commerce, 
and  a  half  in  depth.    The  intestines  of  this        S.  sygaena,  or  the  hammer-headed  shark 

auimal,  generally,  contain  a  vast  number  of  is  sixteen  feet  long,  and  inhabits  the  Medl- 

tape  worms,  which  may  account,  in  some  terranean  and  Indian  seas,  wheie  its  depre- 

degree,  for  its  peculiar  voracity.  datiops  are  incessant  and  most  formidable. 

-     S.  maximus,  or  the  barking  diark,  is  It  is  distinguished  by  its  head  being  dilated 

about  the  size  of  the  former,  and  is  ofteii  on  the  sides  to  an  extraordiiutfy  extent,. 

seen  near  the  Hebrides  in  small  shoals  of  and  by  the  eyes  being  at  tiie  extremities  of 

SIX  or  eight,  but  generally  in  single  pauv.  these  sides. 

Tliesc  Lave  nothuig  of  the  fierceness  of  the        S-  squatioa,  or  the  angel  fish,  is  dlstin- 

former  species,  and  will  suffer  themselves  guiahed  by  a  large  and  flat  head,  roonded 

to  be  handled  without  resistance.    They  in  front,  is  fi>und  in  the  European  seas,  and 

subsist  on  seaweeds,  and  their  stomachs  grows  to  the  length  of  stvta  feet.    It  is 

^have  never  exhibited  indications,  on  being  highly  fierce  and  formidable. 
Opened,  of  any  other  substances.    They        9QUALL>  in  naval  langnage,  is  n  sadden 

often  sport  about  the  billows  with  great  violent  gust  of  wmd  usually  occasioned  by 

agility  and  appearance  of  delight,  and  will  the  intemiption  and  reverberation  of  tl^ 

avffer  a  boat  io  approach  them  so  nearly,  wind  from  high  mountains.     SqnaB»  are 

that  the  harpopner  may  pierce  them  with  very  frequent  in  the  Mediterranean,  parti- 

the  instrument  in  his  hand.   But  it  is  stated  cularly  in  the  Levant,  and  f  re  supposed  to 

that  the  wounds  thus  inflicted,  often  excite  be  produced  by  the  nev*  direction  which 

at  first  no  symptom  of  pain,  and  tint  in  the  wind  meets  witii  in  its  passage  between 

some  cases  no  appearance  of  thb  is  indicated,  the  various  islands  of  the  Archipehigo. 
till  Uie  combined  efibrts  of  two  men  have        SQUARE,  in  geometiy,  a  quadrilateral 

urged  the  instrument  to  its  fiiUest  depth,  figure,  botii    equilateral  and  eqniangnter. 

wlicn  they  exhibit  extreme  agitation  and  To  find  the  area  of  a  square,  seek  the 

rapidity.traversmg  the  water  witii  tiie  most  length  of  one  side  ;  .multiply  thL  by  itself 

,  turbulent  movements,  and  summoning  into  and  the  product  is  the  ^rea  of  tiie  square.  * 

exercise,  for  many  hours,  all  Uie  skUl  and        Squabe  numberyihe  product  of  nnumber 

energy  of  those  engaged  in  tiiis  critical  pur-  multiplied  into  iiself.  Thus  4,  is  the  product 

suit    See  Pisces,  Plate  VI.  a^.  1.  of  «  multiplied  by  2 ;  or  l€,  tiie  product  oT 

S.  glaueusy  or  the  blue  shark,  is  the  most  4  multiplied  by  4,  are  square  nnmben. 

The  scries  ofsquare  integers,  is.... ..1,  4,  9,  16,  S5,  36y  Stc; 

which  are  the  squares  of 1,  2,  3,    4,    5,    6,  &c.    ' 

Or  the  square  fractions ^ i,  |,  ^,  .^j,  f|,    i|,  &c  ; 

whichare  tiie  squares  of.. v J,  f,  ^,    j,     j,     ^  &c. 

A  square  number  is  so  called,  either  b^  same  tiling,  because  the  points       •     •      •< 

cause  it  denotes  the  area  of  a  square,  whose  in  the  number  may  be  ranged 

sidtt  is  expressed  by  the  root  of  the  square  m  the  form  of  a  square,  by        •      •      • 

number  ;  as  in  the  annexed  square,  which  making  the  root,  or  fiictor^  the       .     . 

consists  of  nine  littie  squares,  the  side  being  side  of  the  square, 
equal  to  three ;  or  else,  which  is  much  the 
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^me  ptoperti«s  of  fiquareft  are  as  follow : 
<L  Of  the 

Natural  series  of  squares  1*,  2%  3*,    4%  &c.  ^ 
•wfaich  are  equal  to 1^4,9  ,16  ,  &c. 

The  mean  proportional  m  n  betw<een  any 
two  of  these  squares  m'  and  n^,  is  equal  to 
the  less  square  plus,  its  root  multiplied  by  the 
difference  of  the  roots  ;  or^also  equal  to  the 
greater  square  minus  iu  root  multiplied  by 
the  said  difference  of  the  roots.    That  as, 

am  =c  m^ -^  d  m  =s  n^ -r- d  »  ; 
where     dasn — in  is   the   difference  of 
4beir  roots. 

2.  An  arithmetical  mean  between  any 
^wo  squares  m?  and  n\  exceeds  their  geo- 
netrical  mean,  by  half  the  square  of  the 
.di&vence  of  their  roots. 

That  is  Jjfi*  +  in*  =  m  »  +  »d». 

3.  Of  three  equidistant  squares  in  the 
series,  the  geometrical  mean  between  tlie. 

^cztrenes,  is  less  than  the  middle  square  by 
the  square  of  their  common  distance  in  the 
series,  or  of  the  commoo  difference  of  tlieir 
roots. 

That  is,  m  p  =  ft?  —  d' ; 
where  m,  a,  |>,  are  m  arithmeti<^  progres- 
aion,  the  common  difference  being  d. 

4.  The  difference  between  the  two  ad- 
jacent squares  at'  and  n\  ii  a'  —  m^  =  3m 
-)-  1  f  in  like  manner,  p'  —  a'  :=  Sn  -)-  1, 
the  difierence  between  the  next  two  adjacent 
sqnavet  m?  and  f^  ;  and  so  ^n,  for  the  next 
foUowJng  squares.  Hence  the  difierence  of 
these  differences,  or  the  second  difference  of 

the  squares, is  2il  —  2m  =  2  x  n^^^  :;=  2 
only,  because  n — m  =:  1 ;  that  is,  tlie  se- 
cond differences  of  the  squares  are  each  the 
fame  constant  number  ^  ;  therefore  the 
fint  difieren<ics  will  be  found  by  the  conti- 
ooal  addition  of  the  number  2 ;  and  then 
the  squares  themselves' will  be  found  by  the 
continoal  addition  of  the  first  difference  ; 
and  thus  the  whole  series  of  squares  is 
constnicted  by  addition  only,  as  here 
below: 


2d  Diff. 

£ 

,  i' 

t 

'St 

iS 

^ 

4c. 

UtDtff,.,.., 

I, 
1 

5 

d 

7 

9 

11 

13 

xc. 

Squares  >■*.*. 

4 

9 

16 

«d 

16 

,^9 

Ace, 

5.  Another  curious  property,  also  noted 
by  the  same  author,  is^  that  the  sum  of  any 
Bomber  of  the  cubes  of  the  natural  series 
1,  2, 3, 4,  &c.  taken  from  the  beginnmg,  al- 
jirays  maj^m  a  square  lyunber,  and  that  the 
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series  of  ^uares,  so  formed,  have  for  tiieir 
roots  the  numbers....!,  S,  6, 10, 15, 21,  &c. 
the  diflS).  of  which  are  l,  2, 3,  4,  5,  6,  &c. 
viz, 

l>+2^=3% 

1»^23^S*+4*=10^;  and  in  general 
1^+2^4-3^  + »'  =  (1  +  2  +  3  +  n)  ^ 
=  I  ruT^fTi  where  n  is  the  number  of  the 
terms  or  cubes. 

Squaring  the  circle,  is  the  making  or 
finding  a  square  whose  area^hallbe  equal  to 
the  area  of  a  given  circle.  The  best  ma- 
thematieians  have  not  yet  been  able  to  re- 
solve this  problem  accurately,  and  perhaps 
never  wiU.  But  they  can  easily  come  to 
any  proposed  degree  of  apptoximation 
whatever ;  for  instance,  so  near  as  not  to 
err  so  much  in  the  area,  as  a  grain  of  sand 
would  <;over,'in  a  circle  whose  dhimeter  is 
equal  to  that  of  the  orbit  of  Saturn.  The 
following  proportion  is  near  enough  the 
truth  for  any  real  use,  viz.  as  1  is  to 
.88622692,  so  is  the  diameter  of  any  circle, 
to  the  side  of  the  aqnare  of  an  equal  area. 
Therefore,  if  the  diameter  of  the  circle  be 
.called  d,  and  the  side  of  the  equal  square  t ; 
then  is  s  =  .88622692d  =:  -^  d  nearly. 

"^^^=:88^=«'"^^y' 

Square  rooty  a  number  considered  as 
the  root  of  a  second  power  or  square  num- 
ber ;  or  a  number,  by  whose  mnltiplicatioo 
into  itself,  a  square  number  is  generated. 

Sqitaab  battUy  or  BatMion  of  Men,  is 
one  that  hath  an  equal  number  of  men  iu 
rank  and  file. 

Square,  JioUcWy  in  the  military  art,  is  a 
body  of  foot  drawn  up  witli  an  empty  space 
in  the  middle  for  the  colours,  drums,  and 
baggage  ;  faced  and  covered  by  the  pikes 
every  way,  to  keep  off  horse. 

Square,  an  instnnnent  consisting  of  two 
rulers,  or  branches,  fiutened  perpendicu- 
larly at  one  end  of  their  extr^nes^  so  as  to 
forma  right  angle  ;  it  is  of  great  use 'in  the 
description  and  mensuration  of  right  angles, 
and  laying  down  perpendicuknv. 

Square,  in  nayal  affairs,  is  a  term  pecu* 
liariy  appropriated  to  the  yards  and  their 
sails,  either  implying  that  they  are  at  right 
angles  iwitfa  the  mast  or  keel,  or  that  they 
are  of  greater  extent  than  usual. 

SQUIRREL.    See  Sciurus. 

STACHYS,  in  botany,  a  genus  of  the 
Didynamia  Gymnos^ei  mia  clasa  and  order. 
Natural  order  of  Verticillatse,  or  Labiatae'. 
I^^sential  character ;  cdrolla  upper-lip  arch- 
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ed ;  lower  refie^ed  at  ib«  aides;  the  middle 
jegfiients  larger,  emargihate ;  stamens  &udly 
reflexed  towards  tlie  sides.  There  are 
twenty-four  species. 

STiEHELINA,  in  botany,  so  named 
from  John  Henry  Staehelin  and  his  son, 
Swiss  physicians,  a  genns  of  the  Syngenesia 
|>o1ygamia  ^ualis  class  and  order.  Natu- 
ral order  of  Gompositx  Dtscoideas.  Cina- 
roceptialee,  Jussieu.  Essential  cJiaracter: 
anthers  tailed  ;  down  bpniched ;  receptacle 
^th  very  short  chafis.  There  are  ten  spe- 
cies< 

STAFFA,  an  bland  situated  on  tlie  coast 
^   Scotland,   th«se   miles   north-east    of 
lona,  or  Colnmb-kill,  and  west  of  Mull, 
about  a  mile  in  length,  and  half  a  mile  in 
breadth,  belonging  to  Mr.  Ijtnchlin  Mac 
Quarte.     This  mconsiderable  ifile  is  one 
amongst  tlie  most  wonderful  prodtictions  of 
.  nature,  and  deserves  the  attention  of  every 
nataral  philosopher,  though  it  is  im^rtu- 
natcly  placed  in  a  r^on  wliich  prevents 
frequent  visits,  even  from  curious  investi- 
gators.   The  peculiarity  that  renders  it  to 
interesting^  arises  from  tlie  basaltes  compos- 
ing it,  assuming  a  nvmber  of  magqiticent 
forms,   equnily  astonishing   and  sublime; 
,  but  as  we  piupose  to  describe  them  with 
some  degree  of  minuteness,  it  will  be  pro* 
per  to  give  a  general  sketch  of  the  nature 
of  the  substance  termed  basaltea,  and  where 
it  aboimds,  that  the  sul^ect  may  be  clearly 
understood.    See  Basaltbi. 

According  to  Strabo  and  Agricola,  tae 
antiqae  bas^tes  is  found  in  the  same  pris-- 
maticbl  form  m  Egypt,  which  distinguishes 
its  outline  in  various  parts  of  Europe. 
Farber,  a  professor  of  natural  hidtory,  at 
Mietau,  supposes  that  found  in  the  Ytcentine 
Paduan  and  Veronese  districts  of  Italy,  to 
be' a  chrystaUized  lava,  and  asserts  that  the 
autiqne  basaltes  u  in  every  respect  exactly 
similar  to  the  compact  lavas  of  Vesuvius 
and  Monte  Albano,  which  are  used  by  sta- 
tuaries to  restore  mutihited  statue^  made  of 
this  material. 

The  Egyptian  basaltes  contam  a  amall 
proportion  in  some  of  the  varieties,  of  the 
white  garnet  like  short  crystallizations,  and 
lameHas  common  in  the  Italian  lavas,  a  cir- 
cumstance that  seems  to  prove  to  demon- 
stration, their  volcanic  production  in  tlieee 
particular  instances,  though  others  of  the 
oriental  basaltes  seem  to  have  originated 
from  aqpeoQS  mixtares. 

Dr.  Von  Troil,  member  of  tlie  Acadeoiy 

of  Sciences  at  Stockholm,  entertained  an 

•  f  pinion  that  they  were  fmiiscd  by  the  ope^ 
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ratiom  of  firo)  which  he  founded  on  tfmt  of 
M.  Desmaret's,  who  was  the  first  natm^ist 
that  ventured  to  attribute  tb^  to  that 
0mse,  in  a  description  of  some  basalts  fbtnid 
hear  St  Sandoar,  in  Anvergne,  presented 
by  him  to  the  attention  of  the  French  Aca- 
demy of  Sciences.    Other  natmrriists  who 
had  considered  them  to  be  a  species  of 
chrystaliization,  ridienled  this  idea  as  found- 
ed upon  false  principles,  as  they  contend* 
ed  basalt  piUars  are  discovered  where  it 
seemed  highly  improbable  that  volcanoea 
could  ever  have  existed;  sdtt,  however^ 
they  had  the  candour  to  enter  into  an  ex^ 
amination  of  the  assertion  of  M.  Desma- 
ret's, the  result  of  which' was  nearly  a  eovi'* 
firmation  of  his  conjecture,  that  basalt  pil- 
lars were  produced  by  snbtemmeous  fires.. 
As  a  collateral  support  of  this  hypothesis,^ 
Dr,  Von  Troil  cites  the  instances  of  Stol- 
penstein  in  Meissen,  Lanban  in  Lnsatia,  of 
Bohemia,  Leignitz  In  Silesia,  Bnmdau  in 
Hessia,  Sicily,  Bolsenna,  MontebeHo^  and 
St.  Forio  in  Italy  ;  the  district  of  Vicemea, 
Monte  Rosso   in   the  district  of  Padua, 
Monte  Diavolo  in  the  moontama  of  Verot* 
na,  in  Lower  I^nguedoc,  m  Ireland,  and 
in  the  western  islands  of  Sootland,  in  each 
of  which  phices  he  says  a  doubt  cannot  be 
entertained  that  volcanoes  have  existed  ; 
besides  those  he  mentions  St  Giovanni, 
Monte  Castillo,  Monte  Nuovo,  Monte  Oli«i 
veta,  near  Cader  Idris  in  Wales,  and  aimaet 
every  part  of  Velay  and  Anvergne,  where 
tlie  towns  of  Cliillac  and  St  Flaor  areaitn^ 
ated  npqn  basahes. 

The  peasantry  of  Iceland  seem  to  have 
entertained  a  similar  opinion  of  their  origin 
to  that  of  the  lower  orders  of  the  Irish,  as 
the  former  suppose  them  to  have  been  piled 
in  the  regular  manner,  tliey  are  seeq  there, 
by  giants,  and  thence  call  them  TroUabland 
and  Trollkonugardnr,  and  the  latter  term 
their  magnificent  causeway,  the  Gtaots, 
The  pillars  of  the  Icelandic  basaltes  have 
generally  from  three  to  seven  sides,  they  ruy 
in  thickness  from  four  to  six  feet,  and  some 
are  of  thirty-sfac,  and  others  even  forty- 
eight  fset  in  length,  withodt  lioriaontal  divi- 
sions ;  but  such  is  the  capridons  operations 
of  nature,  that  piliars  are  ^omefinies  Ibnnd 
not  more  than  six  or  twelve  inches  long; 
those,  however,  Are  invariably  very  regubu-, 
and  are  made  4Mie  -oi'-for  doors  and  wm- 
dows ;  at  others  they  appear  hi  the  atmost 
confii^ion,  broken,  and  overturned ;  n  por- 
ticuhu*  instances  tliey  jost  appear  above  the 
soriace  nf  the  mountains,  amongst  lava  and 
to^,  and  there  are  j^ces  where  they  as- 
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tend  Ibree  mfles  together  witliout  infemip- 
Chmi.  The  basalt  pUlan  ot'Glockenbei^  in 
Siie6aldiniiB,  exhibit  a  very  difiereni  appear- 
anoe  from  those  of  any  otlier  part  of  Ice> 
iandy  as  the  pillars  on  the  Irammit  of  that 
moaotain  lie  horizontally,  those  on  the  sides 
ractine,  and  the  lowest  stand  erect.  In 
some  places  they  are  fbimd  as  if  bent^ 
wbeo  heated,  into  a  semictrcnlar  form,  an 
eStet  which  seems  to  confirm  the  idea  tbat 
violent  fires  lia^e  prevailed  either  at  their 
Ibnaation  or  snbseqnently. 
.The  sabstauce  of  the  pHlan  of  this  bland, 
resemble  those  of  Stafia  m  some  parts  of  it, 
bat  in  others  they  are  more  porous,  and 
incMne  more  to  a  grey  colour.  This  circum- 
stance hidoced  the  Doctor  to  think  it  wonld 
be  an  easy  matter  to  trace  all  the  gradations 
between  >he  most  perfect  basalt  pillar  and 
the  coarsest  description  of  lava,  and  he  even 
sav  some  at  Videy  of  a  fine  grain,  extreme- 
ly solid,  of  a  blackish  grey,  and  consisting 
of  nany  joints  ;  some  porons  glassy  kind  of 
stoae,  which  he  found  at  Langamas,  near 
the  tea,  was  so  indistinctly  divided,  that  he 
was  andecided  whether  to  class  it  with  the 
hvas  or  basalt  piUars ;  but  the  opmion  of 
his  fiieods  ^terroined  him  in  favour  of  the 
latter. 

We  have  been  the  more  particular  in 
noticing  the  peculiarities  of  the  basaltes  of 
Iceland,  as  that  island  is  situated  in  the 
vicinity  of  Stafia,  to  whicli  we  sluUI  now 
tun  our  attention.  Hie  gentleman  we 
have  just  mentioned  was  one  of  the  first 
persons  who  had  the  good  fortune  to  exa- 
■BBe  the  latter  with  any  degree  of  accn<' 
lacy,  oor  indeed  had  the  pnblic  been  in- 
foiiiied  before  of  the  distioguishisg  marks 
which  render  it  so  highly  interesting.  Buch- 
aoan  being  then  the  only  author  that  had 
noticed  this-beaattful  workof  natorey  though 
veryr  slightly.  Mr,  Pennant,  wlio  possessed 
every  requisite  talent  for  mforming  the 
worid^  wai  disappointed  by  an  adverse 
wind,  from  visiting  Stafit  ui  the  year  that 
proved  more  fiivomrable  to  Dr.  Von  Troil, 
who  would  have  been  exactly  m  the  same 
iitnation  in  all  probability,  had  not  the  tide, 
wfaicfa  flows  witli  great  strength  between 
the  western  isles  of  Scotland,  compelled  the 
esptain  of  the  vessel  employed  to  take  him 
to  Iceland,  to  ipchor,  on  tlie  night  of  the 
tvietftti  of  Angivt,  in  the  sound  between 
the  Isle  of  Mull  and  Morvem  on  the  conti- 
nent, ind  precisely  opposite  to  Drumnen, 
the  seat  of  Mr.  Maclean,  by  whom  the 
Doctor  amd  his  friends  were  immediately 
invited  on  shore  to  brc^^klaiti  with  tfae  cha- 


racteristic hospitality  of  the  Highhmders. 
Mr.  Banks,  now  Sir  Joseph,  beiog  of  the 
party  inteuditig  to  vbit  Iceland,  eagerly 
accepted,  with  the  Doctor,  and  oti^crs,  the 
olTer  of  Mr.  Maclean  to  conduct  them  to 
Sta^  to  which  they  were  conveyed  by 
theship's  long  boat  tlie same  eveniDg,  about 
nine  o'clock.  **  It  was  impossible,''  says 
the  Doctor,  **for  our  surpiise  to  be  in- 
creased, or  our  curiosity  to  be  fuller  grati- 
fied, than  they  were  the  next  mommj?, 
when  we  beheld  the  no  less  than  beautiful 
spectacle  which  nature  presented  to  our 
view.  If  we  even  with  admiration  behold 
art,  accQi^diog  to  the  rules  prescribed  to  it, 
obflierving  a  certain  kind  of  order,  which 
not  only  strikes  the  eye,  but  also  pleases  it, 
what  must  be  the  efiect  produced  upon  ms 
when  we  behold  nature  displaying,  as  it 
were,  a  regularity  which  lar  surpasses  every 
thing  art  ever  produced.  An  attentive 
spectator  will  find  as  much  occasion  for 
wonder  and  astonishment,  when  he  observes 
how  infinitely  short  human  wisdom  appears, 
when  we  attempt  to  imitate  nature  \n  this 
as  well  as  m  any  otlier  of  her  grand  and  aw- 
ful productions;  and  though  we  acknow- 
ledge nature  to  be  the  mistress  of  all  the 
arts,  and  a^ribe  a  greater  degree  of  per- 
fection to  them,  the'  nearer  they  approach 
and  imitate  it,  yet  we  sometimes  imagine 
that  she  might  he  improved,  according  to 
the  niles  of  architecuire.  How  magnifi- 
cent are  the  remains  which  we  have  of  the 
porticos  of  the  ancients,  and  with  what  ad- 
miration do  we  behold  the  colonnades  that 
adorn  the  principal  buUdiogs  of  our  tunes; 
and  yet  every  one  who  compares  them  with 
FingaPs  cave^  formed  by  nature  in  the  Isle 
of  Stafia,  must  readily  acknowledge  that  this 
piece  of  nature's  architecture  fiu-  surpasses 
every  tiling  that  invention,  luxury,  and  taste 
ever  produced  among  the  Greeks.** 

A  ^mall  cave  on  the  west  side  of  the 
ishincl  affords  a  convenient  kmding  phice,  but 
thereare  no  regnkir  basalt  pillars  tobemet  • 
with  in  its  immediate  vicinity.  On  the  south 
side  of  it  are  some  narrow  pillars,  wbidi 
are  inclined,'  ahd  resemble  the  springs  of 
the  ribs  of  an  arch;  beyond  those  is  a  small 
grotto,  ou'the  right  hand,  not  composed  of 
pillars,  though  they  appear  above  it  dis- 
posed in  the  manner  of  the  interior  partk 
of  the  timbers  of  a  ship.  At  a  few  yards 
distance,  and  opposite  to  the  grotto,  ex- 
tends the  peninsula  of  Bo-scha-la,  consist* 
ing  of  regular,  but  smaller  pillars,  which 
are  all  of  a  conical  figure.  Some  of  these 
diverge  .as  from  a  centre^  some  incline 
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ftnd  others,  and  by  fiir  the  greater  Dumber,  ^    ^      ,  ^    , .                                It,  In, 

are  perpendicular.    The  island  itsein  oppor     The  breadth  of  lU  entrance 53     7 

Bite  to  Bo-scha-hi,  is  composed  of  thick     2[^?"^"^'"  f  ^  "V 20     O 

colomfis  which  extend  into  the  sea  as  far  as  The  heiglit  of  the  vault  at  the  en- 

the  eye  is  able  to  penetrate,  but  are  not     ^Jf^^^  <^V'^.«»^« ••••  ^^^     « 

weryhigh,  and  gradiially  decrease  as  they  Of  ditto  at  the  interior  end  .......    70     O 

approadi  the  water.    Their  reUiHvc  con-  The  height  of  the  outermost  pillar 

necUon  b  so  admirably  preserved,  that  a     J^^'^J^^'^f^ •—    ^    ^ 

pcreon  may  walk  upon  their  ends  as  conve-  The  height  of  another  in  the  north- 

niently  as  if  ascending  or  descending  the     ^^^^^™*'" ^    0 

steps  of  a  stair-case ;  these  lead  to  Fingal**,  The  depth  of  the  water  <it  entrance    18    O 

or  Pmhn  Mac  Coul's  cave  or  grotto,  which     Of  the  mside  end 9    0 

is  excavated  out  of  that  mountain  from  From  the  water  to  the  foot  of  the 

nortli-east  to  east,      ^  irr*?'^/::"''';; ""•    25    ? 

The  cave  is  formed  by  reguUirpiUars,  ex.    g*"?^,^  ^^^^^^  ^^"t"  Vr-K    "    ^*     ^ 

tending-to  a  great  distance  on  each  side.  Height  of  the  arch,  or  vault,  above 

wfiich  support  an  arch  composed  of  the  Ob-        the  top  of  the  pillars 31     4 

tuse  poinU  of  othera,  pUiced  very  close    The  stratum  above ,    S4    4 

together ;  unfortunately  the  floor  of  this  ^he  western  comer  of  Fingal's  cave, 

wonderful  place  is  covered  by  a  body  of  .            .    ..     ^    .    ^   . 

clear  fresh  water,  several  feet  in  depth,  From  the  water  to  Uie  foot  of  the 

through  which  may  be  seen  an  incredible     „*!  ."•■"•"**: ^^  ^^ 

number  of  fragments  of  pilhirs.    The  co-     JJcight  of  the  piUars 37    S 

lour  of  the  columns  is  grey,  inclining  to    The  stratum  above  them ^e    9 

bUck,  and  the  jomts  are 'distinguishable  by  Further  west— the  stratum  beneath 

the  intervention  of  a  yellow  stalactic  quarry        ^^  pillars ,.— 110 

rind,  that  exhales,  and  servesH^  make  the    Height  of  the  pUlars 64    0 

separations  more  distinct,  at  the  same  thne    The  stratum  above 6l    6 

that  it  produces  an  agreeable  eflfect  by  Still  more  westward— stratum  be- 

many  diffei'ent  gradations  of  colour.  neath  the  pUlars 17    1 

Asufficientdegreeofrightenters  the  cave    Height  of  the  piUars 50    0 

to  illuminate  it  to  the  extremity,  where  the     The  stratum  above  them  51    0 

ranges  of  pillars  are  perfecUy  discernible,  More  west— stratum  beneath  the 

and  the  ebbing  and  flowuig  of  the  tide  con-        pillars  k.. ,....    19    8 

stantly  conveying  and  discharging  air  from     Height  of  the  pillars  &5    1 

witliin  it,  is  at  all  times  ftt  for  respiration,  and     The  stratum  above 54    7 

by  no  mean^  ndxions.  This  circumstance  1^^  stratum  beneath  the  pillara  was  con- 
may  still  further  originate  from  the  passage  gidered  by  the  party  to  be  no  other  than 
of  the  water  flirou^  a  fissure  in  the  rocks,  tufii,  which  bemg  heated  at  the  period 
rather  lower  than  the  surface,  which  occa-  ^en  this  phenomenon  was  produced,  rc- 
sions  a  rushing  sound  upon  each  rise  of  the  ceived  into  its  depths  fragments  of  basalt, 
tide,  that  contribute  to  render  the  eflfect  of  that  above  them  tinged  with  red,  appeua 
the  whole  still  mdre  singular  and  im)[>re8-  to  be  lava,  contahung  other  fragments  8ca^ 
sive.  A  boat  is  certainly  the  most  conve-  teredin  various  unequal  dvectians,  althov^ 
nient  for  visitingFingalV  cave,  but  it  is  pos-  it  i»  evident  that  the  most  violent  heat  most 
sible  to  walk  into  it  upon  the  points  of  have  acted  upon  it,  yet  there  are  not  the 
some  of  the  pillars  which  are  higher  than  least  traces  in  Its  exterior,  the  pOlars  hav- 
ihe  level  of  the  water.  ing  been  removed  by  it,  for  the  whole  enor- 

The  party  already  mentioned  measured  mous  mass  rests  upon  them, 

the  dUnensions  of  this  beautifol  grotto,  and  On  the  north  side  of  the  island  is  another 

.  we  acknowledge  ourselves  mdebted  to  Dr.  cave,  caHed  Corvoranti,  where  the  stratum 

Von  TroU  for  the  fbUowing  particulars :  jg  ^ised,  and  the  piUars  consequently  ap- 

Ft.  In.  peaf  shortened;  those  are  tolerably  dis- 
The  length  from  the  furthest  of  the  tinct,  and  continue  so  tfll  the  interventioo 
basalt  piilai^,  which  from  the  of  a  bay,  that  extends  some  distance  in- 
shore formed  a  canal  to  the  cave,  land,  and  there  the  piUars  are  discootinaed. 
121  ft  6  in. ;  fh>mthe  co^nimence-  The  monntains  in  thia  netghbourfaood  are 
ment  of  the  vanlt  to  the  end  of  composed  of  dark  brown  atone,  which  nay 
Ihe  cave,  250  ft  ..« 371    6  or  may  not  be  lava  j  bat  there  itBoaoit^r 
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pegofaoity  observable  in  its  textnre^  On 
passing  fbiHier,  and  on  the  sontb-east  side  of 
the  island,  the  basalt  columnar  appearance 
eooumences,  thoogh  almost  imperceptibly ; 
hence  they  gradually  assnme  their  charac- 
teristic fonn,  till  at  last  the  spectator  finds 
himself  on  the  spot  where  they  are  in  full 
perfection. 

The  shape  of  the  colnmns'  vary  from 
three  to  seven  sides,  though  the  majority 
have  five  and  six  ;  the  former  are  so  numer- 
ous, that  a  heptagoaal  pillar  is  surrounded 
with  seven  others,  which  join  closely  to  its 
seven  sides.  In  some  instances  inconsider- 
able figures  may  be  perceived,  but  those 
are  genenlly  filled  with  quartz,  and  in  one 
particolar  |dace  that  had  penetrated  through 
several  pillars  without  ioterrupting,  the  re- 
gularity of  their  arrangement,  one  of  the 
greatest  wonders  attending^  this  operation 
of  nature,  is  the  separation  of  each  piUar 
mto  pieces,  which  are  so  closely  jointed, 
tittt  it  is  almost  impossible  to  introduce  a 
Junfe  between  the  interstices.  Upon  an 
attentive  examination  of  many  of  those 
pieces,  it  wdi  found  that  the  uppermost 
was  generally  concave,  in  some  cases  ^t, 
but'  very  rarely  convex.  When  the  upper 
soiftce  was  fi^  the  lowest  joint  was  the 
same;  but  when  it  was  excavated,  the 
lower  one  was  rounded  and  veversed. 

The  sides  of  the  pillars  ace  of  unequal 
dimensions,  to  prove  which  we  shall  give 
the  measurement  of  two,  extracted  fVom 
the  Letters  on  Icehmd,  coiitaining  Dr.  Von 
Troii's  communication  on  this  subject. 

One  with  four  sides. 

Ft.  In. 

First  side.... *. 1  5 

Second 1  l 

Third 1  6 

Fourth..... ;....    1  1 

With  seven  sides. . 

^  Ft.  In. 

First  side S  10 

Second 2    4 

TUtd ^ 1  10 

Fourth S    0 

Fifth « 11- 

Sixth >.... 1    6 

Seventh 1    3 

The  angles  are  as  sharp  and  well  defined 
as  those  of  the  pillars  of  the  Giant's  Cause- 
way in  Ireland,  and  their  colour  is  gene- 
ral^ bbick,  the  inclination  to  yellow  being 
coofined  to  the  external  sides,  which  are 
exposed  to,  ^  in  son^e  degree  bleached 
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by  the  action  of  the  sun,  rain,  and  wind^ 
The  texture  of  their  substance  much  resem- 
bles, and  is  probably  the  same  as  the  Ice- 
landic agate.  Professor  Bergman  was  di- 
vided in  opinion,  whether  these  piUars  were 
produced  by  fire  acting  upon  paiticulav 
substances,  or  whether  subterraneous  fires, 
send^ig  furth  vapour,  may  have  softened 
the  superincumbent  earth,  which  becomii% 
soft,  and  yieldmg  to  the  force  bebw,  as- 
cended in  this  peculiar  form,  and  became 
gradually  petrified.  This  latter  supposition 
met  the  ideas  of  Von  Troil,  who  illustrates 
it  by  saying,  he  has  observed  the  distinct 
and  regubr  appearance  alluded  to  in  dried 
day,  and  even  starch,  when  dried  in  a  ba- 
son. '*  For,"  adds  the  latter,  "  it  may  be 
demonstrated  that  they  are  not  cryst^ 
formed  by  nature,  by  their  not  being  pror 
duced  as  all  other  crystals  are,  by  external 
apposition  (per  appositionem),  nor  in  any 
other  matrix,  as  is  common  among  crys- 
tals.'' He  further  observes,  ^*  The  follow- 
ing may,  however^  serve  as  a  proof  that  I 
did  not,  without  due  foundation,  believe 
them  to  be  a  kind  of  lava,  which  burst  in 
growmg  cold  sund  hard.  First,  you  find 
both  in  the  Island  of  Staf^  and  many  other 
places,  that  the  pillars  stand  on  lava  or 
tufi^  and  are  surrounded  by  this  matter. 
Secondly,  at  Stafia  there  vras  a  large  stra- 
tum above  the  piUars,  in  which  there  wera 
many  pieces  of  those"  pilhtfs  irregularly 
thrown  one  among  another,  which  leaves  us 
to  conjecture  that  they  must  have  been  more 
in  number,  and  higher,  after  an  old  erup- 
tion of  fire  ;  but  that  a  subsequent  eruption 
bad  overthrown  them  and  mixed  them  with 
the  whole  mass." 

STAIR-CASE,  in  architecture,  an  as- 
cent Inclosed  between  walls,  or  a  balus- 
trade, consisting  of  stairs,  or  steps,  with 
landing-places  and  rails,  serving  to  make  a 
communication  between  tlie  several  stories 
of  a  house.  The  constmctiop  of  a  com* 
plete  stair-case  is  one  of  tlie  most  curioua 
works  in  architecture. 

STAKE,  the  name  of  a  small  anvil,  used 
by  smiths ;  sometimes  it  stands  on  a  broad 
iron  foot  on  the  work-bench,^  to  be  moved 
up  and  down ,  occasionally ;  and  sometimeB 
it  hath  a  strong  iron  spike  at  the  bottom,  by 
which  it  is  fixed  to  some  place  on  the  work- 
bench. Its  use  is  to  set  small  and  cold 
work  straight,  by  hammering  it  on  the 
stake  {  or  to  cut  or  punch  upon  the  cold 
cbissel  or  cold  punch. 

STALACTITiE,  stony  tcicZes,  ui  naturi^ 
history,  ciysti^lliiie  spars  formed  into  ot^*> 
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lensr,  conical,  round,  or  irregi^r  bodies, 
composed  of  various  crasts,  and  usually 
foumi  hanging  in  form  of  icidesfrom  the  roofii 
of  grottos,  &c  Of  this  cJass  there  are  va- 
rious ppecies,  as  the  bard,  white  stalactitse ; 
the  white,  shattery  stelactitae ;  and  the  yel- 
low, shattery,  crystalline  stalactitn,  &c. 

STALK,  m  botany',  that  part  of  a  plant 
which  rises  immediately  from  the  root,  and 
which  supports  the  leaves  of  the  flowers, 
and  the  fruit.    See  Botany, 

STAMINA,  in  botany,  thpead$,  which,  in 
most  flowers,  are  placed  round  the  seed-bud : 
^  they  are  tiesfgned  for  preparing  the  pollen, 
Whidi  is  the  chief  agent  in  the  generation 
of  plants.  The  stamen  is  divided  into  the 
'<  filamenturo,'*  or  slender,  thread  shaped 
part,  resembling  a  footstalk ;  the  '<  an- 
thera  ;**  and  tfie  **  pollen." 

Sl'AMiiffA,  in  the  animal  body,  are  de* 
fined  to  be  those  simple  original  parts, 
which  exulted  first  in  tlie  embryo^  or  even 
in  the  se«d ;  and  by  whose  distinction,  aug- 
mentation, and  accretion,  by  additional 
juices,  the  apimal  body,  at  its  utmost  bulk, 
ii  supposed  to  be  formed. 

.STANCHION,  or  BtanckumSy  in  a  ship, 
those  pillars  which,  being  set  up  piHar-wise, 
do  support  and  strenl^tbcn  the  waste-trees, 

STAND,  m  commerce,  a  weight,  from 
two  hundred  and  a  half  to  three  hundred, 
of  pitch. 

STANDARD,  in  war,  a  sort  of  banner, 
or  flag,  borne  as  a  signal  for  the  joining  to- 
gether of  the  several  troops  belonging  to 
the  same  body.  The  standard  is  nsnally  a 
piece  of  silk,  a  foot  and  a  half  square,  on 
which  are  embroidered  <he  arms,  device,  or 
cipher  of'the  prince,  or  of  the  colonel:  it 
is  fixed  on  a  lance,  eight  or  nine  feet  long, 
and  is  carried  in  the  centre  of  the  first  rank 
of  a  squadron  of  horse.  The  standard  is 
nsed  for  any  martial  ensign  of  horse,  but 
more  particulaHy  for  that  of  the  general,  or 
fbe  royal  standards  those  borne  by  the  foot 
■are  rather  called  colours. 

The  royal  standard  is*a  flag  in  which  the 
imperial  ensigns  of  England, 'Scotland,  and 
Ireland,  are  quartered,  together  with  the 
wrmoriad  bearings  of  Hanover.  It  is  never 
liOBted,.  unless  wlien  tlie  King  is  on  board, 
then  it  )s  displayed  at  the  main-top-gallant- 
mastphead. 

Stawdaud,  in  commerce,  the  original  of 
ia  weight,  measure,  or  coin,  committed  to 
the  keeping  of  a  magistrate,  or  deposited 
in  some  public  place,  to  regulate,  adjust,  and 
try  the  weights  used  by  particular  persons 
fn  trafic.  The  justness  of  weights  and  mea- 
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shres  is  of  that  importance  to  the  secarity 
and  good  order  6f  trade,  that  there  is  no  ci- 
vilized nation,  bnt  makes  k  a  part  of  their 
policy,  to  preserve  the  equality  thereof  by 
means  of  standards.  The  standanfe  ^ 
weighu  and  measures  in  England,  are  ap- 
pointed^ by  naagna  ckarta,  to  be  kept  in 
the  Exchequer,  by  a  special  officer,  called 
tlie  clerk  or  comptroller  of  the  market. 

The  standard  of  gold  coin  is  twent3^two 
carats  of  fine  gold,  and  two  carats  of  alloy, 
in  the  pound  weight  ti;oy :  and  the  French, 
Spanish,  and  Fiemish  gold  are  nearly  of  the 
same  fineness.  The  pound  weight  is  cat 
into  forty-four  parts  and  a  half,  each  eor- 
rent  for  twenty*one  shillings,  llie  ataadani 
of  silver  is  eleven  onnees  and  two  penny* 
weights  of  silver,  and  eighteen  peony- 
weights  of  alloy  of  copper.  Whether  gold 
or  silver  be  above  or  below  standard,  la 
found  by  assaying,  and  the  hydrostatical 
balance^  See  the  articles  Assaying  and 
Hybrostatics. 

STANDING,  in  the  sea-laagaage. 
Staifdiug  part  of  the  sheet,  is  Chat  part  of  it 
which  is  made  fast  to  e  ring  at  the  ainp's 
quarter.  Standing  part  of  a  tackle,  is  tSie 
end  of  the  rope  where  the  block  is  fasten- 
ed. Standing  ropes  are  those  which  do  not 
ran  m  any  block,  bnt  are  set  taught,  or  let 
slack,  as  occasion  serves ;  as  the  sheet-stays, 
baek-stays,  or  the  like. 

STANNARIES,  the  mines  and  works 
where  tm  is  dug  aiid  purified,  as  in  Com* 
vrall,  Devonshire,  Acc^  There  are  four 
courts  of  the  stannaries  in  Devonshire,  and 
as  many  In  Cornwall,  and  great  liberties 
were  granted  tliem  by  several  acts^  of  par- 
liament, in  the  time  of  Edward  I.  &c, 
though  somewhat  abridged  under  Ed w.  Ill, 
and  Charles  I, 

STANNUM.    See  Tin. 

STAPELIA,  in  botany,  so  named  in 
memory  of  Bodeus  a  Stapel,  a  physician  of 
Amsterdam,  a  genus  of  the  Pentandria  Di- 
gynia  ckiss  and  order.  Nataral  order  of 
Contortse.  Apocinevt,  Jnssien.  EsMntial 
character:  contorted;  nectary  a  doubla 
little  star  covering  the  gentials.  There  are 
forty-nine  species. 

STAPHYLE.1,  in  botany,  a  genus  of 
the  Pentandria  Tricynia  class  and  order. 
Natural  order  of  Tnhilatae.  Rhamni,  Jus- 
sien.  Essential  character:  calyx  five- 
parted  ;  petals  five ;  cafisule  inflated,  eon- 
nate;  s€«ds  two,  globular,  witii  a  wart. 
There  are  three  species. 

STAPHYLINUS,  in  natural  ^tory,  a 
genus  of  hisects  of.  the  order  Coleoptera: 
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■nteaiue  monitUbnii ;  feelers  four ;  sheHs 
haHfm  long  as  the  body ;  iidogs  folded  iip 
VB^er  ike  aliens ;  teU  not  armed  unfli  a  for- 
ceps, fiimistied  with  two  exertile  vesicle.*. 
There  are  nearly  two  hundred  species,  in 
thiee  sections.  A.  All  the  feelers  filiform. 
B.  Hum!  feelers  hatchet-shaped;  fore  feelers 
ckvate.  The  wmgs  of  the  insects  of  this 
geoBs  are  citrioasly  pleated  or  convoluted 
beaeath  the  short  and  abruptly  terminated 
wiB|^  efaeaths.  The  most  remarkable,  as 
wen  as  the  hu^est  of  the  British  species,  is 
tin  S.  n^jor,  which  is  more  than  an  inch 
lung,  entirely  of  a  deep  colour,  and  when 
distill  bed  sets  op  the  hinder  part  of  its 
body,  at  if  in  a  posture  of  defence :  it  is 
Tety  frequently  seen,  during  the  autumnal 
season,  about  snnny  |mtfaways,  fields,  and 
gurdens,  and  is  furnished  with  a  large  head, 
aad  very  strong  forcipated  jaws.  The  in- 
sects ef  this  whole  tribe  are  extremely  ra- 
fadous^  derouring  whatever  insects  they 
can  catch,  and  frequently  each  other :  many 
of  ffaem,  wl.iea  attempted  to  be  caught, 
Im  up  the  taH :  the  jaws  are  strong  and 
exaerted,  with  which  they  bite  jmd  pincli 
Ttty  bard.  Most  of  them  are  fonnd  In 
damp  places,  among  putrid  substances,  and 
a  few  upon  flowers. 

STAPLE  primarily  signifies  a  public 
place  or  ntarket,  whither 'merchants,  &e, 
are  obliged  to  bring  their  goods  to  be 
bought  by  the  people,  as  the  Greve,  or  the 
pla(^  akMig  the  Seine,  for  sale  of  wmes  and 
eom,  at  Paris,  whither  the  merchants  of 
ottier  parts  are  obliged  to  bring  those  com- 
noditiea.  Formerly  the  merchants  of  Eng- 
lad  were  obliged  to  carry  their  wool, 
tloth,  lead,  and  other  Kke  staple-commo- 
dilies  of  fhSs  resAm,  hi  order  to  utter  the 
same  by  wholesale ;  and  these  staples  were 
appofaited  to  be  coitttantly  kept  at  York, 
liacofai,  Newcastle  -upon  Tyn^,  Norwich, 
WestmliKter,  Canfterbury,  Chichester,  'Wui- 
Chester,  Esceter,  and  Bristol ;  in  eaph  where- 
of a  pttblie  inart  was  appohited  to  be  kept, 
lad  eacfa  of  them  had  a  court  of  the  mayor 
of  flie  staple,  for  deciding  differences,  held 
ateoidiug  to  the  law-merchant,  in  a  sum- 
iMry  way.  Hie  stapl^ommodlties  of  this 
luagdom  are  said  by  some  to  be  these,  viz,, 
wool,  leather,  wool  iVIts,  lead,  tin,  'butter, 
dieese,  doth,  See.  but  others  dlow  only  the 
fiistfive  to  be  staprte-commodities. 

STAR,  in  astronomy,  a  general  name  for 
"^  the  heavenly  bodies,  which,  are  dispers- 
td  tfanrngbout  the  i^ole  heavetis. 

The  stars  are  distingtiished,  from  the 
phaniomena  of  their  motioo,  Sfc,  Into  fixed, 
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and  erratic  or  wandering  stars:  these  tart 
are  agahi  distinguf^ied  into  the  greater  In- 
mtnHrie^,  tfk,  the  Sun  and  Moon ;  tiie  pla* 
nets,  and  the  comets ;  each  whereof  has 
been  fully  considered  and  exphiined  under 
their  respective  articles.  Sun,  Moton,  &c. 

As  to  the  fixed  stars,  or  simple  stars, 
they  are  so  called  because  they  seem  to  be 
fixed,  or  perfectly  at  rest,  and  consequently 
appear  alwa)*s  at  the  same  distance  from 
each  other. 

An  observer  will  first  divide  these  stars 
into  several  classes,  according  to  the  splen- 
dor of  their  hgfat ;  the  brightest  he  will  call  t 
stars  of  the  first  magnitude ;  those  of  the 
next  inferior  light,  he  will  call  stars  of  the 
second  magnitude;  and  so  in  order  to  those 
which  can  barely  be  seen  by  the  naked  eye, 
which  are  called  stars  of  the  sixth  magni- 
tude :  and  those  which  cannof  be  seen  but 
by  tlie  help  of  magnifying  ghisses,  are  of 
the  seventh,  eighth,  &c.  magnitudes.  Af- 
terwards, to  avoid  confusion,  and  to  be  able 
to  point  out  any  one  star,  without  bemg 
obliged  to  give  a  particular  name  to  each, 
he  will  divide  tliem  into  separate  parcels, 
of  which  he  vrill  make  a  particidar  plan; 
and  to  each  of  these  constellation,  or  par- 
cels of  stars,  h^  will  assign  a  figure  at  plea-  , 
sure,  as  that  of  a  Ram,  a  Bnll,  a  Dragon,  a 
Hercules,  ficc.  but  so  that  all  the  stars  in 
eadi  of  the  parcels,  drawn  in  the  plan,  may 
be  enclosed  in  the  designed  figures,  and 
correspond  to  the  difll^ren't  parts  from 
whence  they  take  their  name:  for  example,  / 
having  drawn  the  figure  of  a  bull  about  a 
parcel,  or  constellation,  of  stars,  that  star 
which  fiiUs  in  the  eye  wUI  be  called  the  star 
hi  the  Bull's  Eye,  orshnply,  the  Ball's  Eye; 
another,  which  respects  -the  tip  of  one 
hotn,  wfll  be  named  the  Bull*s  Horn;  and 
so  of  others.  A  parcel  of  stars  thus  con- 
tained in  any  assigned  figure,  is  called  a 
constellation.  By  this  means,  notwithstand- 
ing the  seeming  impossibility  of  numbering 
the  fixed  stars,  their  relative  situations  one 
to  another  have  been  so  carefully  observed 
by  astronomers,  that  they  have  not  only 
been  able  to  iramber  (hem,  but  even  to  dis- 
thagnish  the  place  of  each  star  in  the  hea- 
vens, and  tliat  with  greater  accuracy  than 
lUiy  geographer  could  ever  point  out  the 
situations  of'  the  several  cities  or  towns 
upon  the  surface  of  the  earth;  and  not  only 
the  places  of  those  few,  if  they  may  be  so 
called,  which  are  to  be  seen  with  the  naked 
eye,  have  been  poiotc4  oat  and  registered 
by  them,  but  even  of  t|iose  which  are  dis- 
covered oi^y  by  the  telescope.'  The  most 
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^  ABcleiit  obiemitioQS  of  the  sUurt,  wbioh 
Itave  reached  these  times,  were  made  by 
Timocbaris  and  AristiUos,  about  300  years 
|>efore  Christ  The  next  after  them,  who 
made  a  catalogue  of  the  stars  visible  to  the 
naked  eye,  and  registered  their  places,  was 
Hipparcfans  of  Rhodes ;  he  flourished  about 
iseo  years  before  Christ^  and  numbered  lOSt 
stars.  After  him,  Ptolemy  enlarged  his 
.4»talogue  to  1036:  Uliig  Beigh,  tiiegrand- 
iathec  of  Tamerhme  the  Great,  about  the 
^ear  1437,  constructed  a  new  catalogue, 
more  exact  than  that  of  Ptolemy,  contain- 
ing 1017  stars:  Tycho,  in  the  year  1600, 

^determined  the  places  of  777  fixed  stars, 
and  reduced  them  to  a  catalogue:  Kepler's 
catalogue  contained  1163  stars;  and  that 
of  the  Prince  of  Hesse,  400 :  Ricciolus  en* 
larged  Kepler's  eatabgue  to  1468;  and 
John  Bayer,  a  German,  had  described  the 
pUices  of  1725  stars:  after  this,  about  1670, 
Hevehus  of  Dantzic,  composed  a  cata- 
logue of  1888  fixed  stars:  Dr.  Halley  also 
undertook  a.  voyage  to  the  island  of  St, 
Helena,  in  order  to  take  the  position  of  the 
stars  within  the  anburctic  circle,  of  which  he 
published  a  catalogue,  contaming  373  stars : 
bot^  the  largest  sund  most  complete  cata- 
logue ever  yet  published,  is  that  of  our  ac- 
curate astronomer  Mr.  Flamiteed,  inliis  Ce- 
lestial History,  which  contains  nearly  3000 
stare;  all  whose  places  are  more  exactly 
determined  in  the  heaivens,.  than  the  po-. 
sition  of  cities. and  other  places  on  the 
earth. 

We  ought  not,  however,  to  imagine,  that 
all  th'e  fixed  stare  are  thus  numbered,  and 
reduced  to  their  respective  pUces  in  the 
heavens;  since  their  number  continually  in- 
(u-ease^,  according  to  the  goodness  of  the 
telescope,  appearing  millions  beyond  mil- 
lions, till,  by  their  immense  distance,  they 
evade  the  sight,  even  though  assi;sted  by. 
the  best  instruments.  The  telescopicaj 
stare  with  .which  Mr.  Flamsteed  has  enrich- 
ed his  catalogue,  are  only  the  more  remark- 
able ones,  whose  longitudes  and  latitudes, 
or  situations  in  the  heavens,  it  was  thought 
worth  while  to  register  and  put  down.  Dr. 
Hook,  with  a  telescope  of  twelve  feet,  saw 
78  stare  among  the  Pleiades;  and  with  a 
longer  telescope,  still  more :  and,  in  the  sin- 
gle constellation  of  Orion,  which  in  Mr. 
Flamsteed's  catalogue^  has  bfit  80  stare, 

*  there  have  been  seen  2000.  We  may, 
therefore,  venture  to  pronounce  the  nunf- 
ber  of  fixed  stare,  including  the  telescopic 
ones  as  well  as  those  visible  to  the  naked 
eye,  to  be  infinitely  great,  fiu-  beyond  w^t 


it  is  possible  for  the  best  asfroiioaien  t» 
cilcnlate,  much  less  to  reduce  to  order. 
Bi|t  though  the  stare  are  certainly  muamerr 
able,  yet  those  visible  to  the  naked  eye,  in 
one  hemisphere,  seldom  exceed  i  tbeo- 
sand;  which,  perhaps,  may  appear  strai^, 
fiince,  at  firet  si^t,  their  number  seems  ioh 
mensely  gr^at :  but  this  is  only  a  deception 
of  sight,  arising  from  a  confused  and  truH 
sient  view;  for  Jet  a  person  single  out  a 
small  portion  of  the  heavens,  and  after 
some  attention  to  4he  situation  of  the  more 
remarkable  stare  therein,  begin  to  coast, 
he  will  soon  be  surprised  to  find  how  few 
there  are  therehi.      However,   even  the 
number  of  stare  visible  to  the  naked  eye, 
small  as  it  is  in  comparison  with  that  of  ^e 
telescopic  ones,  is  hr  Irom  ben^  cowtant; 
since,  besides  that  the  different  states  of 
the  atmosphere  render  many  of  the  lesser 
stare  invisible,  some  stare  have  been  obserr- 
ed  to  appear  and  disappear  by  taini;  ps^ 
ticularly  one  in  the  chair  Cussiopeia,  in  tbs 
year  1572,  which,  for  some  time^  oatdmt 
the  biggest  of  the  fixed  stars,  and  in  sixteea 
months  time,  by  degrees,  vanished  quite 
away,  and  was  never  seen  since:  in  tlie 
year  1640,  the  scholare  of  Kepler  saw  s 
stfr  in  tiie  right  leg  of  Serpentuins,  wUch 
likewise  gradually  disappeared:  Fkbrnkst 
in  the  year  1596,  givea  tiie  firet  accooiit«f 
the  Stella  mira,.  or  wonderfiil  star,  in  the 
neck  of  the  Whale ;  which  has  been  since 
found  to  appear  and  dinq^pear  pfriodieally, 
its  period  being  seven  revolutMOS  m  n 
yeare,  but   is   never   quite   extingaiifaed. 
Several  other  new  stare  have  been  obscrv* 
ed :  as  one  ty  Hevelins,  in  1670,  and  so- 
other by  Mr.  Kircher,  in  1689.    These  new 
stare  are  generally  observed  in  the  gslaxy, 
pr  milky  way,  see  Galaxy. 

As  to  the  causes  of  thb  appearing  tad 
disappearing  of  the  fixed  stare,  Sir  Uttc 
Newton  conjectures,  that  as  it  is  posilbfe 
our  Sou  may  sometimea  receive  an  additiMi 
of  fuel  by  the  fallmg  of  a  comet  into  it ;  iP 
the  sudden  appearance  of  some  stais,  wIbcIi 
formerly  were  not  visible  to  us,  may  ^ 
owing  to  the  fidling  of  a  comet  upon  then, 
and  occasioning  an  uncipmnion  blase  aad 
splendour  for  some  time;  but  that  sochsi 
appear  and  disappear  periodi^yt  and  in- 
crease by  yery  slow  degrees,  seldofliej' 
ceeding  the  ytan  of  the  third  vaiff^^^ 
may  be  such  as  having  targe  portiow  of 
their  surfiuses  obscured  by  spots,  a^t  V 
revolving  rouyid  their  axis,  like  the  Sua,  ex- 
pose their  lifter  and  darker  parH  ^  ■" 
successively. 
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ifmiure  0Md  Dutance  of  the  fixed  Start, 
lYoai  did  timifitode  there  appears  to  be  be- 
tween them  and  the  Sun,  it  is  generally  snp- 
poted  by  pfatlosopbers,  'that  they  are  not 
flmced  in  the  heavenB  by  way  of  ornament 
fioly,  or  to  sopply  us  with  a  faiut  light  in 
the  abaeDce  of  the  Moon ;  but  that  each  of 
flien  is  placed  in  the  midst  of.  a  system  of 
pfametvy  worlds,  and  that  it  directs  their 
BoticMMy  and  supplies  them  with  light  and 
heat,  in  the  same  aoanner  tliat  the  Sun  does 
the  several  bodies  of  which  our  solar  sys- 
tem is  composed ;  in  short,  that  they  are  so 
many  suns,   which  no  doubt  hare  planets 
BMifing  regularly  round  them,  though  invisi- 
ble to  as.    That  this  is  not  mere  hypothesis, 
wiQ  appear  from  the  follownig  arguments, 
drawn  from  the  analogy  they  bear  to  our 
Son:  tlie  Sun  shines  by  its  own  native  light, 
and  so  do  the  fixed  stars :  the  Sun,  at  the 
distuice  of  the  ^xed  stars,  would  appear  no 
larger  than  a  star;  none  of  our  planets,  at 
that  distance,  could  be  seen  at  aU :  is  it  not 
probable,  therefore,  that  each  of  the  fixed 
Stan  is  a  fixed  sun,>  surrounded  by  a  system 
of  planets  and  comets,  which  may  )>e  agam 
fimiished  with  different  numbers  of  satel- 
lites, or  moons,  though  invisible  to  us  ?  Be- 
sktesy  as  the  number  of  stars  is  immensely 
great,  dispersed  through  spaces  of  the  uni- 
verse,  fu  beyond  the  reach  of  the  best  ie- 
lescopes,  and  as  God  has  made  nothing  in 
vain,  it  seems  highly  probable  that  they 
sevesnlly  serve  the  purposes  of  light  and 
heat  €n  the  planets  of  their  systems ;  since 
nothing  can  be  more  absurd  than  to  pre- 
tend that  myriads  of  tmseen  stars  were 
made  to  twinkle  in  the  unknown  regions  of 
tiie  oniverse. 

That  the  ^xed  stars  shine  by  their  own 
light,  is  thus  proved :  when  viewed  through 
a  telescope,  they  appear  only  as  mere  lucid 
points,  destitntie  of  all  sensible  magnitude, 
and  consequently  must  be  at  a  vast  dis- 
tance; because  the  satellites  of  Jupiter 
and  Satom,  when  viewed  through  a  teles- 
cope, ^pear  of  very' distinguishable  mag< 
aitodes,  and  yet  are  invisible  to  the  naked 
eye.  Since,  then,  the  fixed  stars  are  at 
soch  a  vast  distance,  that  the  best  telescope 
has  no  power  to  magnify  them,  and  never- 
fiiekss  shine  with  a  very  bright,  and  spark- 
ling Hght,  it  is  inferred  that  they  most 
shine  with  their  own  proper  and  unborrowed 
Ught;  because,  if  their  light  was  only  bor- 
rowed, they  would,  like  the  satellites  al- 
ready mentioned,  be  invisible  to  the  naked 
eye.  4 

The  celebrated  Huygens  found  tlie  brigbt- 
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est  and  largest,  and  consequently  the  neat^ 
est  of  the  fixed  stars,  rfa.  Sirius,  or  the 
Dog-star,  to  be  in  appearance  «7,664  times 
less  than  the  Sun;  and  since  the  dntances 
of  objects  are  greater  as  their  apparent 
magnitudes  are  lesser,  the  Dog-star  must  be 
distant  from  our  Eartii  2,000,000,000,000,  or 
above  two  millions  of  millions  of  English 
miles;  which  is  so  very  great,  that  a  can- 
non-ball coDtinumg  in  the  same  velocity  it 
acquires  when  immediately  discharged  at 
the  mouth  of  the  cannon,  would  spend  al- 
most seven  hundred  thousand  years  in  pass- 
ing through  it :  and  it  is' very  probable,  that 
the  fixed  stars  are  equally  distant  from  each 
other,  as  the  nearest  of  them  is  from  our 
Sun;  since,  the  better  the  telescopes  vre 
make  use  of,  the  more  stars  are-  seen. 
Hence  it  is  very  natural  to  conclude,  that 
all  the  fixed  stars  ,are  not  placed  at  eqiwl 
distances  from  us:  but  that  they  are  every 
where  interspersed,  at  great  distances  be- 
yond one  another,  throughout  the  universe; 
and  that,  probably,  the^  difierent  appear- 
ances wliich  they  make,  in  point  of  splen- 
dour and  magnitu^,  may  be  rather  owing 
to  their  various  distances  from  us,  than  to 
any  real  diflerence  in  their  magnitudes.     [ 

From  what  has  been  said,  concerning  the' . 
number,  nature,  and  distance  of  the  fixed 
stars,  the  hypothesis  of  a  plun^ity  of  worlds, 
wherehi  each  fixed  st^r  serves  as  a  sun  to 
a  system  of  planets,  seems  rational,  worthy 
a  philosopher,  and  greatly  displays  the  wis-, 
dom,  and  redounds  to  the  glory  of  4he 
gre^t  Creator  and  Governor  of  the  uni-     ^ 
verse.    Under  the  article  Sun  vrill  be  men- 
tioned some  of  the  speculations  of  Dr. 
Herschel. 

Star,  in  heraldry,  a  charge  frequently 
borne  on  the  shield,  and  the  honourable 
ordinaries,  in  figure  of  a  star. 

Star  is  also  a  badge  of  honour,  worn  by 
the  Knights  of  the  Garter,  BaUi,  and  This- 
tle.   See  Garter. 

Star,  in  pyrotechny,  a  composition  of 
combustible  matters,  which^  being  thrown' 
aloft  in  the  air,  exhibits  the  appearance  of 
a  real  star.  Stars  are  chiefly  used,  as  ap- 
pendages to  rockets,  a  number  of  them  be- 
ing usually  inclosed  in  a  conical  cap  or  co- 
ver, at  the  head  of  the  rocket,  and  carried 
up  with  it  to  its  utoiost  altitade,  where  the 
stars,  taking  fire,  are  spread  around,  and 
exhibit  an  agreeable  spectacle. 

STAR-6oard  denotes  the  right  band  side 
of  a  ship,  when-  a  person  on  board  stands 
with  the  fiice  looking  forward  t^g^^jgfgjf. 
head  or  fore  part  of  tb*»  '* '     •'^  '^f 
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^intinctiea  firom  larboard,  wUich  daaote^ 
tilt  left  hand  side  of  the  ship  in  the  same 
circmnstances.  They  say,  **  StarboaixJ  the 
hehn,"  or  '*  HeUn  a  starboard,"  when  th^ 
man  at  the  liehn  should  put  tlie  helm  ta  the 
light  band  side  of  tlie  ship* 

Star  fiUling  or  sk^otmg  5ter,  a  luminons 
meteor  darting  rapidly  through  the  air,  and 

'  resembling  a  star  fiUling.  The  explication 
of  this  plienomenon  has  piizzlAd  all  philo* 
sophers,  till  the  modem  discoveries  in  elec- 
tiicity  hav^  led  to  the  most  probable  ac* 
count  of  it.  Signior  Beccaria  makies  it 
pretty  evident  that  it  is  an  electrical  ap- 
pearance, and  recites  the  folloMdng  fact  in 
proof  of  it.  About  an  hour  after  sunset,  be 
and  some  friends  tiiat  were  with  him  ob- 
served a  iaIUng  star  directing  its  course  to*, 
wards  them,  and  apparently  growing  hrger 
«Dd  larger,  but  it  disappeared  not  Ux  fi-orn 
them ;  when  it  left  their  iaces,  hands,  and 
clothes,  with  the  eartb,  and  all  the  neigb- 
bouring  ob|ecta,  suddenly  illuminated  with 
a  difiiised  and  lambent  light,  not  attended 
with  any  noise  at  alL  Duiing  tlieir  surprise 
at  this  appearance,  a  servant  informed  them 
that  he  had  sean  a  light  shine  suddaily  in 
the  garden,  and«speeiaUy  upon  the  streams 
which  he  was  throwing  to  water  it.  All 
tliese  appearances  were  evidently  eleetrt- 
cal;  and  Beccaria  was  confirmed  in  his 

■  conjecture,  that  electricity  was  ti^  cause  of 
thfim,  by  the  quantity  c^  Electric  nsatter 
which  he  had  seen  gradually  advancing  to- 
wards his'  kitf ,  wbicb  had  very  much  the 
appearance  of  a  falling  star.  Sometimes 
also  he  saw  a  kind  of  glory  round  the  kite, 
which  followed  it  when  it  clianged  its  place, 
but  left  some  light,  for  a  small  space  of 
time,  in  the  place  it  had  quitted. 

Star-chamber  was  a  very  ancient  court, 
but  new  modelled  afterwards  by  divers  sta- 
tutes. It  consisted  of  several  of  the  lords 
spiritual  and  temporal,  being  pHvy  counsel- 
lore,  together  with  two  judges  of  tlie  courts 
of  couunon  law,  without  the  intervention  of 
any  jmy.  Tlie  legal  jurisdiction  extended 
over  riots,  p^jnry,  misbehaviour  of  public 
officers,  and  other  notorious  roisdemeanor5<« 
But  aflerwiu'ds,  they  stretched  their  power 
beyond  tlie  utmost  bounds  of  legality,  vin- 
dicating all  the  encroachments  of  tlie  erown 
in  granting  monopolies,  in  issuing  procla- 
matious  which  should  have  the  force  of 
laws,  in  ptmishmg  small  offences,  or  no  of- 
fences at  all,  but  of  their  own  creating,  by 
exorbitant  fines,  imprisonment,  and  corpo- 
ral severities ;  until  at  hist  this  court  bo- 
-  '«o*---^>Mit  it  was  finally  abolished 
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by  the  16  ChaHea  I.  c.  XO.  Most  of.  <M 
ancient  autiiorilies  respeettng  the  law  of 
libels  come  from  this  court 

Star  fUfu    See  Astb&ias. 

STARCH.  This  term  is  appropriated! 
to  a  substance  exnting  in  yegetables,  sinat-> 
hff  in  many  of  its  properties  to  gnm.  It  io 
a  dry,  wliite  powder,  which  forms  the  prui* 
cifwi  part  of  the  nutritive  gnuns  ami  rcM^ta. 
If  a  paste  be  formed  of  wheatea  Boor 
and  water,  and  this  be  washed  with  adtti- 
tkmal  quantities  of  water,  till  it  is  no  longer 
turbid,  but  comes  off  pore  and  colonrlesty 
the  mass  wliich  remams  becomes  tenacuMO 
and  ductile.  This  is  called  Ot.UTBN,  wHch 
see*  If  the  water  with  which  the  paste  was 
washed  be  allowed  to  remain  at  rest,  it  de|^« 
aitsa  white  powder,  which  is  distingiiisbeci  by 
the  name  of  fecula  or  stafch.  Starch  is  of 
a  fine  white  colour,  and  u  usmiUy  in  tke 
state  €ff  concrete  coUunnar  masses.  It  has 
no  perceptible  smell,  and  scarcely  any 
taste*  It  is  little  altered  by  exposure  to 
the  sir ;  when  it  is  eiposed  to  heat,  on  a 
hot  u'OD,  it  melts,  s^^ells  up,  becomes  black, 
and  bums  vritb  a  bright  flame.  The  char- 
coal which  remains  contains  a  little  pot- 
ash. When  it  is  distilled,  it  gives  out  water 
mixed  with  acetic  acid,  which  is  contami- 
nated With  oil.  It  gives  out  idao  carboaic 
acid,  and  carlwnated  hydrogen  gas.  Starch 
is  not  soluble  in  cold,  but  forms  a  thick 
paste  witli  boiling  water j.  and  when  this 
paste  is  allowed  to  coo),  it  becomes  semi- 
transparent  and  gdatioous ;  it  is  brittle 
when  dry,  somewhat  resembling  gum.  .  If 
this  paste  be  exposed  to  moist  air,  it  is  de- 
composed, for  it  acquires  an  aeid  taste. 
Sulplmric  acid  dissolves  starch  slowly ;  m1- 
phurous  acid  is  cfiseagaged,  and  a  great 
quantity  of  elnreoal  is  formed.  Mnriatio 
acid  also  dissolves  starch,  and  the  soialion 
resembles  mncihige  of  gum  Arabifc.  Wh^ 
left  at  rest,  a  thick,  miy,  mudlagpnons  liquid 
appears  above,  and  a  transparent  straw- 
coloured  fluid  below.  The  odour  of  mu- 
riatic acid  remains,'  but  when  water  is  add- 
ed, it  is  destroyed,  and  a  strong  pecnliar 
smell  is  emitted.  Starch  is  also  sohible  in 
nitric  acid,  witli  the  evolution  of  nitrons  gas. 
Th9  solution  assumes  a  green  colour,  and 
when  heat  is  applied,  the  starch  is  con- 
verted into  oxalic  and  malic  acids.  Some  part 
of  the  »tareh,  however,  is  insoluble  in  nitric 
acid,  and,  when  this  is  separated  by  flitia* 
tion,  and  washed  vrith  water,  it  has  a  thicks 
oily  appearance  like  tallow,  is'  soluble  in 
alcohol,  and  when  distilled,  yields  fusetic 
aciU>  and  an  oily  mattor  stmitatf  to  tallow  in 
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ckdonr  aod  consistence.  Starch  is  uiMlnble 
in  akohol,  but  is  soluble  in  the  alkalies  ;  in 
pure  potash  it  swelh  up,  becomes  traospa- 
rcfit  and  gelatinom,  and  is  then  susceptible 
of  sehition  in  alcohol.  The  component 
p^its  of  starch,  as  appears  by  distilling  it, 
and  by  the  action  of  re-agents  are  oxygeoi 
hydms^cm,  and  carbon.  J^tarch  exists  iu  a 
iprat  number  of  ve^tablc  substances,  but 
driedy  in  the  roots  and  seed%  and  particu- 
iariy  those  which  are  employed  as  food. 
Starch,  it  is  well  known,  may  be  obtained 
from  the  potatoe.  If  the  potatoe  be  grated 
down,  and  washed  with  water  till  it  comes 
off  pnre  and  coloorless ;  this  water,  beiug 
left  at  rest,  deposits  a  fine  white  powder, 
which  asanmes  something  of  a  crystallized 
appearance,  and  is  heavier  than  wheat 
starch.  It  is  generaUy  mixed  or  oombtned 
with  other  prindptes,  and  sometimes  so  ui- 
timateiy  as  not  easily  to  be  separated.  It 
ia  not  completely  formed,  except  in  certain 
states  of  vegetation.  In  nntritiTe  grains  it 
is  perfect  only  ;irhen  they  have  attained 
natority,  before  this  it  is  in  a  state  ap- 
prencfaing  to  raodbige,  mixed  with  saccha- 
rine natter. 

STARLING.    See  Stuanus. 

STATICE,  in  botany,  thrift,  a  genus  of 
the  Pentandria  Pentagynia  class  and  order. 
Natnral  order  of  Aggregate.  Plnmba- 
guie%  Jossietu  EssenthU  character :  calyx 
one-petalled,  entire,  phiited,' scariose ;  pe* 
tals  five;  seed  one,  superior,  lliere  are 
ttirty4ttne  species. 

STATICS,  a  term  which  tlie  modem  im* 
provementa  in  knowledge  have  m^dc  it  ne- 
cessary to  iotrodnoe  into  ptiysico-mathema- 
tical  science.  It  was  foand  convenient  to 
distribote  the  doctrines  of  nniversal  mecha- 
nict  into  two  classes,  which  required  both  a 
different  node  of  consideration,  and  diffe- 
rent principles  of  reasoning.  We  are  in- 
debtcNl  to  Archimedes  for  the  fimdarmental 
pfiaciptes  of  this  science.  He  investigated 
the  doctrine  of  the  centre  of  gravity,  and 
the  theory  of  the  lever.  But  the  ^^ject  6f 
moving  forces  was  not  properly  understood 
tilt  Galileo  considered  it  veiy  accurately  in 
bis  work  on  "  Local  Motion."  In  ttiis,  he 
considers  a  change  of  motion,  as  the  exact 
and  adequate  measure  of  a  moving  force : . 
and  he  considers  every  kind  of  pressure 
as  competent  to  the  production  of  sudi 
changes.  He  applied  ttiis  principle  to  the 
motion  of  bodio  by  tlie  action  of  gravity, 
and  gave  the  theoiy  of  projec  tih»s.  Sir 
Isaac  Newton  took  up  the  siibject  nearly 
as  GaUleo  liad  lett  it,  and  applied  tlic  doc* 
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tf ines^.  wlu'ch  had  been  previously  caUed'fg* 
aid  of  mechanics  only,  to  explain  the  celes- 
tial motions;  and  the  magnificence  of  this 
siil^iect  caused  it  to  occupy  tlie  wltole  atten- 
tion of  mathematicians,  llie  *<  Principia" 
contained,  indeed,  propositions  equally  con- 
ducive to  the  improvement  of  common  me- 
chanics, and  to  the  complete  nnderstanding 
of  the  mechanical  actions  of  bodies.  Phi- 
losophers beieau  to  make  tiieir  applications. 
They  saw  that  every  kind  of  w»rk  tliat  is 
perlarmed  by  a  machine,  may  be  cottatder« 
ed  abstractedly  as  a  retarding  force ;  that 
tlie  impulse  of  water,  or  wind,  which  are 
employed  as  moving  powers,  act  by  meaM 
of  preasuree  which  they  exeit  on  the  im- 
pelled point  of  tlie  machine ;  and,  ^at  the 
machine  itself  may  be  eonsidered  as  an 
awemblage  of  bodies,  moveable  in  certain^ 
hmited  eirewnstances,  with  determined  di* 
tections  and  proportions  of  velocity.  From 
these  ooosideffations  resulted  a  general  ab- 
atnict  condition  oi  a  body  acted  iq>on  bf 
Inown  powers:  at  length  was  determined 
a  new  kind  of  equihbrinm,  not  thought.of 
by  ancient  neehanictans,  between  the  re- 
sistance to  the  machine  performing  work, 
and  the  moving  power,  which  exactly  ba- 
lance each  other;  and  is  indicated  not  by 
the  rest,  but  by  the  nniform  motkm  of  the 
madiiiie.  Hence  also  the  mathemadciaa 
was  enabled  to  calcuhite  the  precise  motion 
of  water  which  would  completely  absorb, 
or  balance,  the  superiority  of  preasare  by 
which  water  is  fbreed  through  a  sluice,  pipe, 
See,  with  a  constant  velocity. 

Thus  the  general  doctrines  of  motion 
oame  to  be  considered  in  two  points  of 
view,  according  as  they  bafameed  each 
other  in  a  state  of  rest,  or  of  nnifoi^  nK>> 
tion.  These  two  ways  of  considining  the 
same  subject,  required  both  difierent  prin- 
ciples and  a  difierent  manner  of  reasoning. 
The  first  has-been  named  statics,  as  ex- 
pressing that  rest  which  is  the  test  of  this 
kind  oi  equilibrium,  l^e  second  has  been 
called  dynamic*,  or  universal  mechanics, 
because  the  different  kinds  of  motion  are 
characteristic  of  the  potit-ers  or  forces  which 
produce  them.  A  kno^vledge  of  tioth  is  in- 
dispensably necessary  for  acquiring  any  use- 
ful, practical  knowledge  of  machines  :  and 
it  was  ignorance  of  the  doctrines  of  accele- 
rated and  retarded  motions,  whiph  made 
tlie  progress  of  practical  mechanical  know- 
ledge so  very  slow  ami  imperfect.  The  me* 
chanics,  even  of  tlie  moderns,  before  C^li- 
teo,  went  no  furtlier  tlian  to  state  tlie  pro- 
portion of  the  power  and  resistance  whicti 
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^nld  be  balanced  by  the  intervention  of  a 
given  machhie,  or  the  proportion  of  the 
parts  of  a  machine,  by  ^l^ich  two  knowd 
forces  may  baUince  each  other.  This  view 
of  the  matter  introduced  a  principle,  which 
even  Galileo  considered  as  a  mechanical 
axiom,  viz,  that  what  is  gained  in  force,  by 
means  of  a  machine,  is  exactly  compensated 
by  the  additional  time  which  it  obliges 
OS  to  employ*  This  is  not  qoite  accurate^ 
and  not  only  prevents  improvement  in  the 
construction  of  machines,  but  leads  to 
erroneous  maxims  of  constmetion.  The  ^ 
two  principles  of  dynamics  teach  us,  that 
Ibere  is  a  certain  proportion  of  the  machine 
dependent  on  the  kind  and  proportion  of 
the  powe^  and  resistance,  which  enables 
Hve  machine  to  perform  the. greatest  possi- 
ble work.  It  is  highly"  proper,  therefore, 
to  keep  separate  these  two  ways  of  consi- 
dering machines,  that  both  may  be  im- 
proved to  the  utmost,  and  then  to  blend* 
them  together  in  every  practical  discussion. 
Statics,  therefore,  is  preparatory  to  the  pro- 
per study  of  mechanics ;  but  it  does  not 
hence  derive  all  its  importance.  It  is  the 
sole  foundation  of  many  usefhl  parts  of 
knowledge.  This  vrill  be  best  seen  by  a 
Tirief  enumeration.  1.  It  comprehends  al^ 
the  doctrines  of  the  excitement  and  propa- 
gation of  pressure,  through  the  parts  of  so- 
lid bodies,  by  which  the  enei^ies  of  ma- 
chines are  produced.  A  pressure  is  exert- 
ed on  the  unpelled  point  of «  machine,  such 
as  the  float-boards  or  buckets  of  a  mill- 
wheel.  This  excites  a  pressure  at  the  pi- 
TOts  of  its  axle,  which  act  on  the  points  of 
support.  This  must  be  understood,  both  as 
to  direction  and  intensity,  that  it  may  be 
effectually  resisted.  A  pressure  U  also  ex* 
cited  at  tbe  acting  tooth  of  the  cogwheel, 
on  the  same  axle,  by  which  it  urges  round 
another  wheel,  exerting  similar  pressures 
en  its  pivots,  and  on  the  acting  toothy  per- 
haps, of  a  third  wheel.  Thus  a  pressure  ia 
ultimately  excited  in  tbe  working  point  of 
the  machine,  perhaps  a  wiper,  which  lifU  a 
heavy  stamper,  to  let  it  fall  again  on  some 
m^itter  to  be  pounded.  Now  statics  teaches 
u»  the  intensities  and  direction  of  all  thpsQ 
pressures,  and  therefore  how  much  renuuns 
at  the  woiking  point  of  the  machine  unba- 
lanced by  resistance.  2«  It  comprehends 
every  circumstance  which  inflneoces  the 
.stability  of  heavy  bodies;  the  uivestigation 
and  properties  of  the  centre  of  gravity;  the 
theory  of  the  construction  of  arches,  vaults, 
and  domes ;  the  attitudes  of  animals.  3.  The 
strength  of  materials,  and  the  principles  of 
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construction,  so  as  to  make  the  proper  ad- 
justment of  strength  and  strain,  in  every 
part  of  a  macliine,  edifice,  or  structure  oif 
any  kind.  Statics^  therefore,  furnishes  nr 
vrith  what  may  l>e  called  a  Uieory  of  car- 
pentry, and  gives  us  proper  instructions  for 
framing  floors,  roofs,,  centres,  &c.  4.  Sta- 
tics comprehends  the  whole  doctrine  of  the 
pressure  of  fluids,  whether  liquid  or  seri- 
form,  whether  arising  from  their  weight,  or 
fh>m  any  external  action.  Hence,  there- 
fore, we  derive  our  knowledge  of  the  sta- 
bility of  ships,  or  their  power  of  maintain- 
ing themselves  in  a  position  nearly  upright, 
in  opposition  to  the  action  of  the  wind  on 
tiieir  sails.  We  learn  on  what  circumstances 
of  figure  and  stovrage  this  quality  depends, 
and  what  vrill  augment  or  diminish  it.  Sec 
Dynamics,  Mechanics,  Acc. 

STATION,  in  practical  geometiy,  &c  ia 
a  place  pitched  upon  to  make  an  observa- 
tion, or  take  an  angle,  or  sucli  like,  as  in 
surv^ing,  measuring  heights  and  distainces, 
levelling,  &c.  An  accessible  height  is  taken 
from  one  station  ;  but  an  inaccessible  height 
or  distance  is  only  to  be  taken  by  making 
two  stations,  from  two  phices  whose  dis- 
tance asunder  is  known.  In  making  maps 
of  counties,  provinces,  &c.  stations  are  fixed 
upon  certain  eminences,  &c.  of  the  coun- 
try, and  angles  takeii  from  thence  to  the 
several  towns,  villages,  &c  In  surveying, 
the  mstrument  is  to  be  adjusted  by  the  nee- 
dle, or  otherwise,  to  answer  the  points  of 
the  horicon  at  every  station ;  the  distance 
from  hence  to  the  last  station  is  to  be  mea- 
sured, and  an  angle  is  to  be  taken  to  the 
next  station ;  which  process  repeated,  in- 
cludes the  chief  practice  of  surveying. 

STATIONARY,  in  astronomy,  signifies 
the  appearance  of  a  phmet,  when  it  seems 
to  remain  immoveable  on  the  same  point  of 
the  zodiac  for  several  days.  As  the  earth, 
whence  we  view  the  motions.ef  the  planets, 
is  out  of  the  centre  of  their  orbits,  the  pla- 
nets appear  to  proceed  irregulariy  ;  being 
sometimes  seen  to  go  forwards^  that  is, 
from  west  to  east,  which  is  called  the  direc- 
tion ;  sometimes  to  go  backwards,  or  from 
east  to  west,  which  is  called  the  retrogra- 
dation.'  Now  between  these  two  states 
there  must  be  an  intermediate  One,  where- 
in the  planet  neither  appears  to  go  back- 
wards nor  forwards,  but  to  stand  still,  and 
keep  the  same  place  inrher  orbit ;  which  i» 
called  her  station;  and  this  will  happen, 
when  the  line  that  joins  the  earths  and  pla- 
net's centre  is  constantly  directed  to  tbe 
same  point  in  the  heaven^;  that is^ when 
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it  keeps  parallel  to  itself.    For  all  right  Britain,  so  late  as  the  year  1800,  the  state  of 

liofeSy  drawn  from  any  part  of  the  Eartii's  tlie  population,  on  which  it»  capability  of 

erhit,  parallel  to  one  another,  do  all  point  defence  so  ma  eh  depended,  was  a  subject 

to  the  same  star ;  the  distance  of  these  of  so  much  uncertainty,  as  to  be  estimated 

lioes  being  insensible,  in  comparison  of  that  by  many  persons  at  but  little  more  than  half 

of  the  fixed  stars.  what  it  was  afterward  ascertamed  to  be. 

Saturn  is  seen  stationary  at  the  distance  As  a  comparison  of  such  statistical  ac- 

of  somewhat  more  than  a  quadrant  from  counts  as  have  been  published  of  the  differ- 

Che  Sun ;  .Jupiter  at  the  distance  of  fifty-  ent  states  of  Europe  would  be  in  a  great 

two  degrees ;  and  Mars  at  a  much  greater  degree  useless  and  unsatisiiictory,  since  the 

distance.    Saturn  is  stationary  eight  days,  violent  and  essential  altei-ations  most  of  them 

Jupiter  four,  Mars  two,  Venus  one  and  a  have  recently  undergone,  we  shall  confijae 

liaU^  and  Mercury  a  half,  though  tJie  several  ourselves  to  tlie  principal  partictilan  rela- 

•tadoDB  are  not  always  equal.  tive  to  Great  Britam,  as  deduce4  from  public 

STATISTICS,  a  modem  term  adopted  to  documents,  and  other  anthentic  sources. 

express  a  more  comprehensive  view  of  the  The  island  of  Great  Britain  is  about  590 

'varvnis  particulars  constituting  the  natural  miles  in  length,  and  the  cvcuit  of  its  coast 

and  political  strength  and  resources  of  a  makes  about  1800  miles :  the  part  consti- 

cooDtry  than  was   usually   embraced   by  tuting  England  and  Wales  is  in  lengtli,  from 

writers  on  political  arithmetic.    Its  princi-  Newhaven,  in  Sussex,   to  Berwick  upon 

pal  objects  are,  the  extent  and  popukition  Tweed,  366  miles,  and  in  breadth,  from  the 

of  a  sute,  the  occupation  of  the  difierent  South  Fort^land,  in  Kent,  to  the  Laud's  Eud, 

dases  of  its  inhabitants;  the  progress  of  in  Cornwall,  325  miles, 

agriculture,  of  manufiictures,  and  of  inter-  The  area  of  England  and  Wales,  com* 

nal  and  foreign  trade;  the  income  and  wealth  pnted  in  acres,  has  been  very  ditferently 

of  the  inhabitants,  and  the  proportion  drawn  stated  by  different  authors ;  for  as  it  has 

from  them  for  the  public  service  by  taxa-  never  been  ascertained  by  an  actual  survey, 

tioQ;  tfaeconditionof  the  poor;  the  state  of  various  modes  of  computation  have  been 

idiools,  and  other   institutioqs  of  public  adopted,  which  have  disagreed  materially  in 

utility ;  with  every  other  subject,  the  know-  the  result    The  following  are  the  principal 

ledge  of  which  tends  to  establish  the  true  estimates  on  this  point, 

civilpolicyoftlie  country,  and  consequently  ^    ..,  ^.„.      ^                  ^^^:..^ 

to  p^mote  its  prosperity.  By  Sk  WilUam  Petty 28.0^0,000 

Tlie  great  change  which  has  taken  place  ^['  ^^^^ t^S^ 

in  the  business  of  government,  since  the  in-  ^^'  ™**y •-  ^^'r^  n^. 

trodnction  of  the  modem  system  of  war-  Templeman ^^'^'?^ 

fiu^  by  which  the  time  and  labour  of  a  t'"*"i7»'^! 46,916,000 

considerable  number  of  persons  is  wholly  ,     f®^-  **•  «eeke..  ..*....  38,498,572 

appropriated  to  the  profession  of  arms;  and,  ,  ?"  ^«  "^.^^^  f*]^^;^  tor  the  poor,  laid 

pwticalariy,  since  the  adoption  of  the  bor-  ^^^""^  ^«  ^^^  ®^  Commons  m  1804,  it 

rowingsystem  for  defraying  the  expences  of  J"*/^?^^'  ^\^y  the  best  computation 

war,  has  rendered  sUtistical  information  of  England  and  Wales  contamed  58,335  sqmire 

modi  more  importance  than  formeriy ;  the  »^^\^«  ™"«^  ^"^  37,334^400  statute  acres, 

nml  and  miUtary  force  which  a  country  is  Scotland,  with  its  iskmds,  contmns  about 

capable  of  fnmi^^  depending  essentiaUy  *l|000,000  of  acres. 

OB  the  state  of  popohition  and  employment,  ^^  «>"  ^J^ ^outh  Britain  is  ammally  crop. 

aiidthepiibUcfinancesbecommg,byacon.  ped  nearly  m  the  foUoww^  proportmns. 

tiDttal  accumulation  of  taxes  inthnately  con*    "WTieat 3080  000 

iie<!ted  with  the  state  of  agriculture,  con-  Bariey  iild  Vy'e!!!^. '.V..'.!.!:»!..      '850,'ooo 

sumption,  and  foreign  trade.    Many  errors    Oatsand  beans 2,800,000 

and  incousistenciefi  of  former  statesmen  and    Clover,  rye-grass,  &c 1,120,000 

fegisbtors  might  have  been  avoided  by  a  ^u^j      ^^^^  cabbages,  &c    1,120,000 

better  knowledge  of  the  state  of  the  coun*  Fallow          ...    .   ..  J...  .  ....    2 100  000 

tiy ;  yet,  althouf^  the  utility  of  cultivating  n^p  Jounds!!!..!!..!*.......!!....'      '  35,000 

this  branch  of  knowledge  hto  become  so     Nursery  grounds 8,500 

obvious,  few  of  the  govemmenU  of  Europe     ^^^^  and  kitchen  gardens 45,000 

have  appeared  much  disposed  to  promote    Pleasure  groimds I6,0po 

statistical  inquiries.    It  wiU  be  a  subject  of  /^ 

wonder  to  future  times,  that  even  in  Great  i  i,i74,60o 

VOL.  VI.  .       R 
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Brought  over 11,174,500 

Land  depastured  by  cattle 17,000,000 

Hedge-rows,  copses,  and  woods    1,606,000 

Ways,  water,  &c 1,^82,100 

Cultivated  land 31,056,600 

Commons  and  ?raste...    6,^7,800 
37^334,400 

Tlie  number  of  hot^es  for  which  duty  is 
paid  is  1,780,000.  Their  annual  consump- 
tion of  food,  reckoned  by  the  produce  of 

Acres  each.       Acres. 
200,000  pleasure  horses...  5  ...  1,000,000 

"30,000  cavalry 5  ...     150,000 

1,«00,000  husbandry 4  ...  4,800,000 

350,000  colts,  mares,  Ac.  3  ...  1,050,000 
7,000,000 


The  total  population  of  Great  Britain,  as 
it  appeared  by  the  returns  made  in  180iy 
inclirdiug  the  army,  navy,  and  merdiant 
seamen,  was  10,942,646 ;  to  which,  if  the 
isUnds  of  Ouemsey,  Jersey,  AJdemey,  and 
the  Scilly  islands,  are  added,  it  may  he 
taken  at  11,000,000.  See  Population.  But 
it  is  evident,  that  the  welfare  of  a  nation^ 
and  its  political  strength,  do  not  depend  so 
roorh  on  its  numerical  population,  as  on  the 
manner  in  which  that  population  is  em* 
ployed;  the  proportion  of  productive  to 
unproductive  labourers  of  which  it  consists. 
No  accurate  account  of  this  kind  has  ever 
been  taken,  but  the  following  estimate  of 
the  difiierent  classes  of  persons  who  cosn- 
pose  the  present  population  of  Great  Bffi» 
taiOy  cannot  be  ftr  from  the  truth : 


Nobility  and  gentry.... ^ 5,000 

Clergy  of  the  churches  of  England  and  Scotland 18,000 

Ditto  dissenters  of  every  description r, 14,000 

Army  and  militia,  including  half-pay,  &c 240,000 

Navy  and  marines 130,000 

Seamen  in  the  merchant  service 155,000 

Lightermen,  watermen,  &c 3,500 

Persons  employed  in  collecting  the  public  revenue 6,000 

Judges,  counsel,  attomies,  &c \ 14,000 

Merchants,  brokers,  factors,, &c...., 25,000 

Clerks  to  ditto,  and  to  commercial  ccynpanles 40,000 

Employed  in  the  different  manufactures ', 1,680,000 

Mechanics  not  immediately  belonging  to  ditto 50,000 

^  Shopkeepers ■. 160,000 

Schoohnasters  and  mistresses. 20,000 

Artists 5,000 

Players,  musicians,  &c 4,000 

Employed  in  agriculture. • 2,000,000 

^ale  and  female  servants 800,000 

Gamblers,  swmdlers,  thieves,  prostitutes,  &c 150,000 

Convicts  and  prisoner^ 10,000 

Aged  and  infirm 293,000 

M^esand  daughters  of  most  of  the  above.... 2,427,500 

Children  under  ten  years  of  age , 2,750,000 

11,000,000 


If  these  different  classes  are  divided  ac- 
cording to  the  effect  produced  by  their 
occupations,  it  will  be  found  that  the  whole 
populatioB  of  the  country  depends  for 
subsistence,  and  all  tlie  conveniencies  of 
life,  on  the  labour  of  less  than  one  half  of 
th^  ^otal  number  ^  and  the  increase  or  de* 
crease  of  this  productive  part  of  the  com- 
munity, «nd  of  the  effect  of  their  exertions, 
18  the  measure  of  the  increase  or  decline  of 
that  gradual  accumulation  of  stock  which 


constitutes  national  wealth.  In  a  difierent 
state  of  society,  however,  this  division  of 
the  population  would  vary  considerably; 
for  were  not  those,  who  are  considered  as 
unproductive  labourers,  employed  hi  their 
several  vocations,  their  duties,  or  at  least 
the  principal  of  them,  must  be  divided 
among  those  who  at  present  are  the  effi- 
cient labomrers ;  who,  tiios  being  obliged  to 
give  up  part  of  tibehr  time  to  unproductive 
purposes,  could  not  perform  the  same  quan- 
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iSty  of  Qsefbl  labonr  as  at  present ;  and  con-  The  total  income  of  all  classes  of  tbe 

seqaently^  to  support  the  same  popnlatioB,  community,  both  as  arising  from  an^taX 

aj^reatermimberof  persons  woald  be  com-  and  labour,  appears  to  be  nearly  as  fol* 

peOed  to  engage,  at  least  partially,  in  pro-  lows  : 
dacdve  employs. 

£. 

Prom  rent  of  lands.. i 29,000,000 

V  From  rent  of  houses .^ 8,500,000 

Profits  of  farming,  or  occupation  of  land 6,120,000 

Income  of  labourers  in  agriculture..... ^ ^...  15,000,000 

Profits  of  mines,  canals,  collieries,  &c ^..    2,000,000 

Profits  of  merchant  shipping  and  small  craft 1,000,000 

Income  of  stockholders * 20,500,000 

From  mortgages  and  other  monies  lent 3,000,000 

i*rofits  of  foreign  trade ^ 11,250,500 

Profits  of  manufactures 14,100,000 

Pay  of  army,  navy,  and  merchant  seamen 5,000,000 

Income  of  the  clergy  of  all  descriptions.., 2,200,000 

Judges  and  all  subordinate  officers  of  the'law. 1,600,009 

Professors,  schoolmasters,  tutoni,  &c .■. 600,000 

Hetail  trades  not  immediately  connected  with'foreign  trade  hr} 

manufactures S     ^>^^^^*^^" 

Various  otlier  professions  and  employments 2,000,000 

Maleand  female  servants 2,400,000 

£.  132,470,000 


If  this  statement,  the  total  of  which  is  truth,  it  will  not  be  -difficnlt  to  form  a 
eonoborated  by  the  produce  of  the  in-  similar  estimate  of  the  total  national  ca* 
rone  or  property  tux,  is  not  far  from  the     pital,  viz, 

£. 

Vsaueofthelattd,  at2B  years  purchase 812,000,000 

Value  of  houses,  at  20  years  purchase. 170,000,000 

Manufactories,  machinery,  steam  engines,  &c 20,000,000 

Household  funiture 42,500,000 

Apparel,  provisions,  fuel,  wine,  plate,  watches,  and  jeweU;  }  ^  ^^  ^^^ 

books,  carriages,  and  other  articles 3  '      ' 

Cattle  of  all  kinds 90,000,000 

Grain  of  all  kinds. 10,600,000 

Hay,  straw.  Sec 6,600,000 

Implements  of  husbandry 2,000,000 

Merchant  shipping. 12,800,000 

The  navy, 6,000,000 

Coin  and  bullion.... 24,000,000 

Goods  in  the  hands  of  merchants,  &c 16,300,000 

Goods  in  the  hands  of  manufacturers,  and  retail  traders 20,000,000 

£,  1,272,800,000 

Ia  the  year  1795,  Mr.  Pitt  estimated  the  introduced  into  the  general  mode  of  Kvingi 

total  landed  property  at  750  millions,  and  and  the  expensive  war^  in  which  the  country 

personal  property  at  600  millions,  making  a  has  been  engaged,  there  has  usually  been  a 

total  of  1350  millions.    But  even  from  the  surplus  of  the  general  revenue,  which  by 

thove  more  moderate  statement,  in  which  gradual  accumulation  has  raised  the  valu& 

nost  of  the  articles  are  probably  taken  of  the  national  stock,  or  capital,  to  an 

'ither  below  than  above  the  truth,  it  ap-  amount  far  exceeding  any  rational  esthnate 

pcaiB  that,  notwithstanding  all  the   new  of  it  at  former  periods, 
^vuits  whidi  refinement  annd  fiishion  have        It  is  evident  that  this  statement  includes 
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only  tb€  i«al  or  efifeetiTe  wealth  of  the 
countiyy  upon  which  all  other  species  of 
wealth,  whether  consisting  in  government 
or  private  secmitiesy  or  (k  any  other  de- 
scription,  nltiinately  depend;  for  private 
or  pobllc  loans  in  which  mode  a  great  part 
of  the  property  of  many  persons  is  mvested, 
are  obligations  on  the  part  of  the  borrowers 
to  repay,  at  a  future  time,  a  certam  sum  in 
money,  which  is  the  measure  and  represen* 
tative  of  a^  other  species  of  real  property, 
or  to  pay  an  income  arising  from  this  sum 
till  the  capital  is  repaid.  The  borrower  is 
no  otherwise  richer  than  by  the  greater  in- 
come he  can  nuike  of  the  money  borrowed, 
than  what  he  agrees  to  pay  for  it,  as  the 
capital  whether  he  invests  it  in  land,  mer« 
chandize,  or  any  other  way,  remains  the 
property  of  the  lender,  who  though  he  may 
net  by  the  laws  of  the  coun^  be  permit- 
ted to  take  possession  of  the  proper^  into 
whidi  bis  money  has  been  converted,  may, 
if  necessaiy,  bring  it  to  sale  for  the  purpose 
of  reconverting  it  into  the  equivalent  sum 
which  he  had  lent*  tf,  therefore,  the  whole 
national  »tock  was  in  the  hands  of  one  half 
of  the  inhabitants,  who  had  borrowed  the 
enm  of  1272,800,000<.  of  the  other  half,  it 
is  evident  tliat  it  would  be  die  real  property 
not  of  those  ui  possession,,  but  of  those  to 
whom  they  were  mdebted,  and  this  \b 
actiudly  the  case  with  respect  to  a  consider- 
able part  of  the  property  of  this  country ; 
the  debts  of  government  having  contributed 
materially  to  produce  this  effect. 

STATUARY,  a  branch  of  sculpture, 
employed  in  the  making  of  statues.    See 

SCCLPTCRE. 

Statuary  is  one  of  those  arts  wherem  the 
'  ancients  surpassed  the  modems ;  and  indeed 
it  was  much  more  popular,  and  more  culti- 
vated among  the  former  than  the  lattef. 
It  is  disputed  between  statuary  and  paint- 
ing which  of  the  two  is  the  most  difficult 
'  and  the  most  artiiil.  Statuary  is  also  used 
for  the  artificer  who  makes  statues.  Phidias 
was  the  great^t  statuary  among  the  an- 
cients, and  Michael  Angelo  among, the  mo- 
dems. 

STATUES,  are  figures  representing  liv- 
ing or  deceased  creatures,  of  whatever  spe- 
cies, real  or  imaginary ;  and  carved,  cast, 
modelled,  or  moulded,  m  fuU  relievo,  in- 
sulated on  every  part.  Statues  are  formed 
with  the  -chisel,  of  several  materials,  such 
as  marble,  stone,  &c. :  they  are  carved  in 
wood  $  or  cast  m  plaster  of  Paris,  or  other 
matter  of  the  same  nature;  they  are  also 
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cast  m  several  metab,  as  lead,  btafSy  litvet^ 
and  gold 

Statues  are  divided  into  colossal,  or  con* 
siderably  exceeding  the  dimensions  of  na* 
tore ;  as,  for  instance,  the  celebrated  statm 
of  Apollo  at  Rhodes.  Allegorical,  or  auch 
as,  under  human^or  other  symbolical  forms, 
represent  subjects  of  a  different  kind^  mt 
Time,  Ocean,  Winds  ;  or  qnaUties  of  an  in- 
tellectual nature,  as  Mercy,  Justice,  &c  &e. 
Statues  of  deities,  demi-gods,  and  heroes 
were,  among  the  ancients,  generally  repre- 
sented somewhat  Urger  than  life.  Mono- 
mental,  either  representing  the  person,  tlM 
virtues,  or  the  actions  of  the  deceased* 
Equestrian,  generally  of  some  illustrious  per- 
son on  horseback.  Pedestrian,  or  on  foot. 
The  most  celebrated  statues  are  thosa  of 
the  Egyptians,  Grecians,  and  Romans. 

Statues,  onHque.  The  denomination  of 
antique  statues  is  applici^ble  to  aU  ancient 
statues,  found  either  in  India,  Egypt^  &c. 
but  is  especially  given,  in  preference,  to 
the  statues  vrrought  by  the  ancient  Greek 
and 'Roman  sculptors.  The  works  of  the 
Grecians  are  considered  as  the  most  perfect 
examples  of  sculpture.  Their  statues  are 
eminently  admirable  for  the  various  beanty 
of  their  forms,  for  characteristic  expression 
and  grace.  The  Grecian  statues  of  men 
are  generally  naked.  The  Roman  are 
clothed  agreeably  to  the  manner  of  the 
country,  and  are  distinguished  into  paUu* 
datae  (statuae),  those  of  emperors  with  long 
robes  over  their  armour;  loricatae,  those 
of  soldiers  with  cuirasses ;  thoracatae,  those 
with  coats  of  armour;  togatas,  those  of 
magistrates  with  the  toga,  or-  robe  worn  in 
office ;  trabeatas,  those  of  aenaters  and  au- 
gurs; tunicate,  those  clothed  vrith  apfaun 
tunic ;  stohits,  those  of  women  with  kof 
trains. 

The  antique  statues  are  most  particniariy 
remarkable  for  their  systenuitlc  representa- 
tion of  the  human  form;  As  the  principle 
most  apparent  in  their  system  is  that  of  pro- 
portions, we  shall  give,  first,  an  acconnt  of 
their  general  proportions  to  vvhicfa  they 
chiefly  adhered,  uid  next,  an  accurate  mea- 
surement of  the  various  parts  of  the  body^ 
taken  at  Rome,  from  some  of  theur  most 
celebrated  origmal  statues. 

*'  Proportions  of  the  antique  Statues." 
Proportion  is  the  basis  of  beanty,  and  there 
can  be  no  beauty  without  it ;  on  the  con- 
trary, proportion  may  exist  where  there  ii 
fittle  beauty.  Experience  teaches  us,-  tbit 
knowledge  is  distmct  firom  taste ;  and  pr9- 
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portioDy  tlierefore,  which  is  foiiiided  on 
knowledge,  may  be  strictly  observed  in  any 
figare,  and  yet  the  figure  have  no  preten* 
sioos  to  beauty.  The  ancients  conshlering 
ideal  beaoty  as  the  most  perfect,  have  fre<' 
qaently  employed  it  in  preference  to  the 
oeanty  of  nature.  It  is  probable  that  the 
Grecian  as  well  as  the  Egyptian  artists,  de-^ 
termined  the  gre^t  and  small  proportions 
by  fixed  rules ;  that  they  established  a  posi- 
tive measure  for  the  dimensions  of  length, 
bnadth,  and  drcnmference.  This  supposi- 
tion alone  can  enable  us  to  account  for  the 
great  conformity  which  we  meet  vdth  in 
ancient  statues.  Winkelman  thinks  that 
tbe  foot  was  the  measure  which  tlie  antients 
used  in  all  their  great  dimensions,  and  that 
it  was  by  the  length  of  ittiiat  they  regulated 
the  measure  of  their  figures  by  giving  to 
them  ux  times  that  length.  This,  in  ^ct, 
is  the  length  which  Vitmvius  assigns,  lib.  3, 
cap.  1.  Tbt  celebrated  architect  thinks 
tiie  foot  is  a  more  determinate  measure  than 
the  head  or  the  face,  the  parts  from  which 
modem  painters  and  sculptors  often  take 
theur  proportions.  This  proportion  of  the 
foot  to  the  body,  which  has  appeared  strange 
and  incomprehensible  to  the  learned  Hue- 
tios,  and  has  been  entu^ly  rejected  by  Per- 
raalt,  is,  however,  founded  upon  experience. 
Afker  measuring  with  great  care  a  vast  num- 
ber ct  figures,  Winkelman  found  this  pro- 
portion not  only  in  Egyptian  statues,  but 
also  in  those  of  Greece.  This  fiict  may 
be  detemuned  by  an  inspection  of  those 
statues  the  feet  of  which  are  perfect ;  and 
one  may  beMnore  fully  convinced  of  it 
by  examining  some  figures  of  the  Greek 
divimties ;  in  which  the  artists  have  made 
some  parts  beyond  their  natural  dimensions. 
In  the  Apollo  Belvidere,  which  is  a  little 
more  than  s^ven  heads  high,  the  foot  is 
tiiree  Roman  inches  longer  than  the  head. 
The  head  of  the  Venus  de  M  edicts  is  very 
small,  and  the  height  of  the  statue  is  seven 
heads  and  a  half;  the  foot  is  three  inches 
and  a  half  longer  than  the  head,  of  pre- 
ciiely  the  sixth  part  of  tlie  length  of  the 
whole  statue. 

Other  writers  are  of  opinion,  that  the 
fbllovring  rules  form  a  principal  part  of  tlie 
system  of  Grecian  sculpture:  the  body 
consists  of  three  parts,  as  well  as  the  mem- 
bers. The  three  parts  of  the  .body  are, 
the  tnrak,  the  thighs,  and  the  legs.  The 
infimor  part  of  the  body  are  the  thighs,  the 
legs,  and  the  feet.  The  arms  also  consist  of 
three  parts.  These  three  parts  must  bear 
a  certain  proportion  to  the  whole,  as  well 
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as  to  one  another.-  In  a  well-formed  man, 
tiie  head  and  body  must  be  proportioned 
to  the  thighs,  the  legs,  and  the  feet,  in  the 
same  manner  as  the  thighs  are  proportioned 
to  the  legs  and  the  feet^  or  the  anns  to  the 
hands.  The  face  also  consists  ^  three 
parts,  that  is,  three  times  the  length  of 
the  nose ;  but  the  head  Is  not  four  times 
tlie  length  of  the  nose,  as  some  writers 
have  asserted.  From  the*  pbice  vriiere 
the  hair  begms  to  the  crown  of  the  head, 
are  only  three-fourths  of  the  length  of  the 
nose,  or  that  part  is  to  the  nose  as  nine  to 
twelve. 

STATUTE,  Is  a  written  law,  made  vritfa 
tiie  concurrence  of  the  King  and  both 
houses  of  parliament  Divers  acts  of  par- 
Ihiment  have  attempted  to  bar,  restrain, 
suspend,  qualify,  or  make  void  the  acts  of 
subsequent  paiiaments :  but  this  could  ne- 
ver be  effected,  for  a  latter  parliament  hath 
ever  power  to  abrogate,  snspend,  qualify, 
or  make  void  the  acts  of  a  former,  in  the 
.]^io]e,  or  any  part  thereof  notwithstand- 
mg  any  words  of  restraint  or  prohibition  in 
the  acts  of  the  former. 

When  a  statute  is  repealed,  all  acts  done 
under  it,  vrhile  it  was  in  force,  are  good ; 
but  if  it  is  dedared  null,  all  those  are  void. 
Where  a  statute,  before  perpetual,  is  con- 
tinued by  an  afiirmative  statute  for  a  time, 
this  does  not  amount  to  a  repeal  of  it  at 
tiie  end  of  that  time.  When  two  acts  con- 
6fadictory  to  each  other  are  passed  ui  the 
same  session,  the  latter  only  shall  take  ef- 
fect Formeriy  acts  of  par^ament  took 
effisct  from  the  beginning  of  the  session ;  by 
a  recent  statute  they  have  effect  from  the 
day  on  which  they  are  passed. 

Statutes,  conatrucHim  i^f,  comprehends 
the  following  rules :  l.  In  the  eoostroction 
of  remedial  statutes,  there  are  three  pomts 
which  require  consideratioo,  viz.  the  old 
kiw,  the  mischief,  and  the  remedy,  that  is, 
how  the  common  law  stood  at  the  makUig 
of  the  act;  what  the  mischief  was,  for 
which  the  common  law  did  not  provide; 
and  what  remedy  the  parliament  hath  pro- 
vided to  cure  tlus  mischief.  And  it  is  the 
business  of  the  judge,  so  to  construe  the 
act,  as  to  suppress  the  mischief  and  advance 
the  remedy.  An  instance  may  be  specified 
in  the  restraining  statute  of  13  Elizabeth, 
c.  10.  By  the  common  hiw,  ecclesiastical 
corporation,  inight  let  as  long  leases  as  they 
thought  proper;  themischief  was,  that  they 
let  long  and  unreasonable  leases,  to  the  im- 
poverishment of  theur  successors :  the  re- 
medy applied  by  the  statute  was  the  mak- 
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ing  void  4ll  leases  by  ecdesiastical  bodies 
for  longer  terms  than  three  lives,  or  twenty- 
one  years.  lu  the  construction  of  this  sta- 
*  tute,  it  b  Jield,  that  leases,  though  for  a 
longer  tcntt,  if  inade  by  a  bbhop,  are  not 
void  during  the  bishop's  continuance  in  hi;s 
see;  or,  if  made  by  a  (lean  and  chapter, 
they  are  not  void  during  the  continnance  of 
the  dean:  for  the  act  was  made  for  the 
benefit  and  protection  of  tl?e  successor. 
The  mischief  is,  tlierefore,  sufficiently  sup- 
j[>ressed,  by  vacating  them  after  the  deter- 
mination^ of  the  interest  of  the  grantors  j 
but  the  leases,  during  their  continuance,  be- 
ing not  within  the  mischief,  are  not  vrithin 
the  remedy.  2,  A  statute,  which  treats  of 
things  or  persons  of  an  inferior  rank,  can- 
not, by  any  general  wotds,  be  extended  to 
those  of  a  superior.  Thus,  a  statute  treat- 
ing of  *'  deans,  prebendaries,  parsons,  vicars, 
and  others  having  spiritual  promotion,"  is 
held  not  to  extend  to  bishops,  though  they 
have  spiritual  promotion,  deaus  being  the 
highest  persons  named,  and  bishops  being 
of  a  still  higher  order.  3.  Penal  statutes 
must  be  construed  stricUj'.  Thus,  by  tlic 
statute  14  George  II.  c.  6.  stealing  sheep, 
or  otlier  cattle,  was  made  felony,  by  bene- 
fit'of  clergy:  but,  or  oth^r  cattle,  being 
considered  as.  too  loose  an  expression  for 
creatmg  a  capi^  offence,  the  act  was  held 
to  extend  to  notliing  but  mere  sheep.  In 
the  next  sessions  it  was  therefore  found  ne- 
cessary to  make  another  statute,  15  George 
II.  c.  34,  extending  the  former  to  bulls, 
cows,  oxen,  steers,  bullocks,  heifers,  calves, 
and  lambs,  by  name.  4.  Statutes  against 
frauds  are  to  be  liberally  and  beneficially 
expounded.  5.  One  part  of  a  statute  must 
be  so  constraed  by  another,,  that  the  whole 
may  (if  possible)  stand :  *'  ut  res  magis  va- 
leat,  quam  pereat."  As  if  land  be  yested 
in  the  kingand  his  heirs  by  act  of  parlia- 
ment, saving  the  right  of  A  j  and  A,  has  at 
that  tiine  a  lease  of  it  for  three  years  j  here 
A,  shall  hold  it  for  his  term  of  three  years, 
and  afterward,  it  shall  go  to  the  king. 
6.  A  saving,  totally  repugnant  to  the  body 
of  tli'e  act,  is  Void.  If,  therefore,  an  act  of 
parliament  vests  land  in  the  king  4nd  his 
heirs,  saving  tlie  right  of  all  persons  whom- 
soever, or  ve^ts  the  land  of  A,  in  the  king, 
saving  the  right  of  A :  in  either  of  these 
cases  the  saving  is  totally  repugnant  to  the 
body  of  the  statute,  and  (if  good)  would 
render  the  statute  of  no  efiect  or  operation ; 
and  therefore  tlie  saving  is  void,  and  the 
laud  vests  absolutely  in  the  king.  7.  Mliere 
the  common  law  ^M^^^  ^  statiite  differ,  the 
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common  law  gives  place  to  the  statate ;  and 
an  old  statute  gives  place  to  a  new  one ; 
and  this  upon  a  general  principle  of  uni- 
versal law,  that  «*  leges  posterioret  prioret 
centrarias  abrogant;"  consonant  to  which' 
it  was  laid  down  by  a  law  of  the  Twelve 
Tables  at  Rome,  that  **  quod  popnlns  pds- 
tumum  jussit,  id  jus  ratnm  eato."    This  is 
to  be  understood  only  when  the  latter  sta- 
tute is  couched  in  negative  terms,  or  where 
its  matter  is  so  clearly  repugnant,  that  it 
necessarily  implies  a  negative.     But  if  both 
acts  be  merely   affirmative,  and   the  sub- 
stance such  that  both  may  stand  together, 
here  the  latter  does  not  repeal  the  former, 
but  they  shall  both  have  a  concurrent  effi- 
cacy.   8.  If  a  statute,  that  repeals  anorher, 
is  itself  afterwards  repealed,  the  first  sta- 
tute is  hereby  revised,  without  any  formal 
words  for  that  purpose.    9.  Acts  of  parlia- 
ment, derogatory  from  the  p'ower  of  subse- 
quent parhaments,  bind  not.     10.  Acts  of 
parliament,  that  are  impossible  to  be  per- 
formed, are  of  no  validity ;  and  if  out  of 
them  arise  collaterally  any  absurd  conse- 
quences, manifestly  contradictory  to  com- 
mon reasoii,  they  are,  with  regard  to  those 
collateral  consequences,  void.    See  Black- 
stone's  Commentaries. 

SfATtJTE  merchant,  and  Statute  stifle, 
are  two  species  of  bonds  acknowledged 
upon  record  before  the  mayor  or  clerk  of 
the  staple  in^  borough  towns,  as  the  cas^ 
may  be ;  and  have  the\effects  of  immediate  < 
judgments  upon  the  goods,  body,  and  hinds 
of  the  persons  sealing  and  recording  them. 
They  are  little  used  in  modem  times ;  hot 
though  intended  for  merchants  origiDallyf 
they  may  be  given  by  others.    Mr.  Tidd, 
in  his  Practice  (1799),  vol,  ii.  p.  978,  says, 
that  a  capias  ad  aatiafaciendwHf  which  lies 
upon  common  judgments  to  take  tlie  body 
of  the  defendant  in  execution,   lies  not 
against  peers  or  members  of  parliament, 
except  upon  a  statute  merchant  or  staple. 
He  pites  1  Cromp,  345 ;  and  we  presume 
means,  that  on  such  a  security  they  may  be 
personally  taken  in  execution.    If  this  can 
be  so,  it  would  be  well  tu  procure  peers 
and  members  of  parliament  to  grant  spcb 
securities;   upon  whiMi  tradesmen  niiglit 
stand  an  ordinary  chance  of  getting  their 
money. 

STAUROLITE,  in  mineralogy.  This 
stone  has  been  found  at  Andreasberg,  in  the 
Hartz.  It  is  crystallized,  apd  the  fonn  of  its 
crystals  has  induced  mineralogists  to  give  it 
the  name  of  cross-stone.  Its  crystals  are 
two  four-s^ded  flattened  prisms,  termioated 
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by  Ibar-aided  pyramids,  interaecting  each 
ocber  at  right  angles ;  the  plane  of  intersec- 
tion passing  longitudinally  through  the  prism, 
Sosetimes  these  prisms  occur  solitary.  Pri- 
BitiTe  form,  an  octahedron  with  isosceles 
triangular  faces.  The  faces  of  the  crystals 
striated  longitodinally.  Its  texture  is  foli- 
ated, lu  lustre  gkissy.  Specific  gravity, 
iJS.  Colour  milk-white.  When  heate^ 
slofHy,  it  loses  0.15  or  0.16  parts  of  its 
weight,  and  (alls  into  powder.  It  efferves- 
ces with  borax  and  microcosmic  salt,  and  is 
reduced  to  a  greenish  opaque  mass.  With 
soda  it  melts  into  a  frothy  whitie  enamel. 
When  its  powder  is  thrown  on  a  hot  coal,  it 
emits  a  greenish  yellow  light.  The  con- 
»titneot  parts  are 

Silica • 44 

Alumina 20 

Barytes 2Q 

Water 16 

100 

STAY,  in  the  sea  language,  a  big  strong 
rope  frstesed  to  the  top  of  one  mast,  and 
to  die  foot  of  tfaa(  next  before  it,  towards 
the  prow,  serving  to  keep  it  firm,  aod  pre- 
vent itB  falling  aftwards,  or  towards  the 
poop.  All  masts,  top-masts,  ^d  flag  staves, 
have  tbeir  stays,  except  the  sprit-sail  top- 
masts. That  of  the  main-mast  is  called  the 
mainstay.  The  main-mast,  ibre-mast,  and 
those  belonging  to  them,  have  also  back* 
stays  to  prevent  their  pitching  forwards,  or 
over-board,  as  going  on  either  side  of  her. 
To  stay  a  ship,  or  to  bring  her  on  the  stays, 
is  to  manage  her  tackle  and  sails  so  that  she 
cannot  make  any  way  forwards  j  which  is 
dons  m  order  to  her  tacking  about. 

STEALING,  the  fraudulent  taking  away 
of  another  man's  goods,  with  $m  intent  to 
steal  them,  against,  or  without  the  will  of 
hira  whose  goods  they  are.  This  is  ponisli- 
ed,  according  to  circumstances,  very  differ- 
eody  by  the  English  laws.  A  late  statute, 
1808,  has  altered  the  punishment  for  pri- 
vate^ stealing  from  the  person.  Or  picking 
pockets,  which  was  a  capital  felony,  and  has 
Bade  it  a  simple  larceny,  subject  to  trans- 
portation only.  See  BvRQhA&Yy  Larceny, 

ROBBERT. 

STEAM  Engine f  an  engine  for  raising 
water,  ot  for  producing  any  powerful  effect 
in  moving  machinery,  Sec  by  tlie  force  of 
steam  obtained  from  boiUng  water.  If  is 
often  called  a  fire-engine,  on  account, 
perhaps,  of  the  fire  employed  m  heating 
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the  water,  in  order  to  tlirow  off  the  steam. 
This  is  unquestionably  one  of  the  most  use-, 
ful,  curious,  and  important  machines  that 
has  ever  been  invented  ;  and  it  is  thouf^t, 
that  without  the  aid  of  this,  or  some  otlier 
engine  adapted  to  the  same  purpose,  we 
should  long  ere  this  have  been  deprived  of 
the  benefit  of  coal  fires ;  as  our  forefathers, 
full  a  century  ago,  had  excavated  almost 
all  tlie  mines  of  that  substance  as  deep  as 
they  could  be  worked,  without  the  aid  of 
some  engine  to  draw  water  from  greater 
depths.    The  principle  of  this  machine  is  as 
follows:  there  is  a  forcing  pump  witii  its 
rod  fixed  to  one  end  of  a  lever,  which  is 
worj^ed  by  the  weiglit  or  pressure  of  the 
atmosphere  upon  a  piston  at  the  other  end, 
a  temporary  vacuum  being  made  below  it, 
by  suddenly  condensing  tlie  steam,  that  had 
been  let  into  the  cylinder  in  which  this  pis- 
ton works,  by  a  jet  of  cold  water  thrown 
into  it    A  partial  vacuum  being  thus  made^ 
tlie  weight  of  the  atmosphere  presses  down 
the  piston,  and  raises  the  other  end  of  the 
straight  lever  with  water,  &c.  from  the 
mine.    Then  immediately  a  hole  is  unco* 
vered  in  the  bottom  of  the  cylinder,  by 
which  a  fresh  supply  of  hot  steam  rushes  in 
from  the  boiler,  which  acts  as  a  counter- 
balance for  the  atmosphere  above  the  pis- 
ton, and  the  weiglit  of  the  pump  rods  at  the 
other  end  of  the  lever  carries  that  end 
down,  and  of  course  raises  the  piston  of  the 
steam  cylinder.  The  orifice  for  the  emission 
of  the  steam  is  immediately  shut,  and  the 
cock  opened  for  injecting  the  cold  water 
into  the  cylii^der:  this  condenses  it  to  wa- 
ter, and  another  vacuum  is  made  below  the 
piston,  which  is  now  aj^n  forced  down  by 
the  weight  of  tlie  atmosphere,  and  thos  the 
work  is  continued  so  long  as  watejr  and  fuel 
are  supplied.  , 

This  is  the  common  principle  of  the  steam 
engine,  but  the  methods  of  operation  are 
very  various :  there  is  seldom  a  year  that 
passes  away,  that  we  liave  not  new  patents 
obtained  for  improvements,  or  professed 
improvements,  of  this  machine.  It  is  com- 
paratively of  modem  invention  i  the  ear- 
liest account  of  any  one  is  that  in  the  Mar* 
quis  of  Worcester's  History  of  Inventions, 
published  in  the  year  1663 ;  the  description 
here  is  too  scanty  to  work  upon,  but  it  fur- 
nished ilie  idea,  which  has  afforded  to  inge- 
nious men  of  all  nations  the  opportunity  of 
putting  forth  their  skill,  and  tlieir  talents, 
in  executing  a  number  of  important  im- 
provements on  the  subject.  Captain  Sa- 
very  was  the  first  person  who  attempted  to 
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realize  the  Doble  marqnis's  project :  he  made 
the  preMHre  of  steam  act  immediately  on 
the  surface  of  vntgr  contained  in  a  close 
Tessel,  and  the  water  wa»  forced,  by  the 
elasticity  of  the  steam,  to  ascend  through  a 
pipe.  The  objection  to  this  was  the  great 
heat  required  for  raising  water  to  any  con- 
siderable height:  and  also  the  waste  of 
steam  by  its  coming  in  contact  with  the 
cold  water  in  the  receiver,  the  surfaces  of 
which  required  to  be  heated  to  its  own  tem- 
perature, before  the  water  could  be  expell- 
ed. These  inconveniences  were  in  a  great 
measure  avoided  in  Newcomen's  engine, 
where  the  steam  was  gradually  introduced 
mto  a  cylinder,  and  suddenly  condensed  by 
a  jet  of  water,  so  that  the  pif>ton  was  forced 
down  with  great  violence  by  the  pressure 
of  the  atmosphi're,  winch  prodiit'ed  tW.  pf- 
fective  stroke  :  this  t-ffect  wa«,  howp vt^r^ 
partly  emplovf  ri  m  raisin  jir  ^  ctvuntf^rpai^e, 
which.descerdeJ  upon  the  r^adtiiii<;ion  of 
the  steam,  and  worked  a  torcins,  pump  in 
its  return,  whf^n  wutrr  vm^  to  be  rai^tl. 
Engines  on  tliU  }irjRripl^  wer**  rommonly 
used  in  tliis  country,  till  tlit^  iinprDvi^m^iits  on 
them  were  introdntad  by  Mr.  Wialt|  to 
whom  the  public,  m  tlil^  buiine^i,  is  more 
indebted  thasi  to  any  otln*r  pcr^san.  The 
engines  construe  led  by  tlil?  gcnilemnn  ^re 
said  to  save  thretLvfoitrthn  of  the  ftiel  that 
was  used  in  t  lie  best  cou^  true  ted  enj^^int^*^  of 
Newcomen,  viith  the  wavic  ^f  only  one 
fourth  of  the  ^team*  He  hns  cnnr rived  to 
observe  an  aniform  heat  in  the  cylinder  of 
his  engines,  hy  ^Titfenntr  no  cold  water  to 
touch  it,  and  by  protecting  it  troni  thp  mr^ 
or  other  cold  tiodie^,  by  a  Biinunndirif^  tik^e 
filled  with  steam,  or  with  hot  air^  or  water^ 
and  by  coating  it  over  with  substances  thut 
Conduct  the  heat  veiy  alowly  and  impertVcT- 
ly.  He  makf^^  his  vacuum  to  approach 
nearly  in  excellence  to  that  of  a  barometer^ 
by  condensing  the  steam  in  a  separate  ves- 
.  sel,  called  the  condenser,  which  may  be 
cooled  at  p'eaRnre,  without  t^ooling  the  cy- 
^  linder,  either  by  an  injection  of  cold  water, 
or  by  surrounding  the  condenser  with  it. 
He  extracts  the  injection  water,  and  de> 
tached  air,  from  the  cylinder^  or  condenser, 
by  pumps,  which  arc  worked  by  the  en^ne 
itself.  Ai  the  entrance  of  air  into  the 
'  cylinder  would  stop,  or  very  much  impede, 
the  operation  of  the  engines,  and  aa  it  is 
almost  impoi^sfble  to  expect  such  pistons  to 
be  absolutely  air-tight,  a  streifm  of  wctar 
used  to  be  kept  running  on  the  piston,  to 
prevent  the  entry  of  the  air,  as  the  lighter 
^pid  could  not  descend  thropgh  the  hea- 


vier.'' this  mode,  which  was  not  injmiona  to 
the  engines  on  the  old  constraction,  coald 
not  fail  to  injure  tlie  modem  ones  of  Mr. 
Watt.  He  therefore  makes  his  pistons  mo^ 

areiirat**!y  ;  jutrl  ilip  onter  eylmden  having  a 
hd,  which  cov^T,^  if,  tbe  sream  ta  introduced 
above  file  pisrifDy  afid  when  a  vaniom  is 
pro^Uiced  nnder  it,  acL*  upon  i!  by  its  elasti- 
city, m  the  FitmnHphere  doe*  npon  commoo 
enfints  by  its  gravity.  Thb  method  of 
working  effectnaily  faplade«  the  atr  from 
the  inner  cylinder^  and  gives  the  adv:intage 
of  adding  to  the  power^  by  increasing  the 
elaytidty  of  the  steam.  We  filiall  eadea- 
Vflur  to  give  onr  readers  an  idea  of  Ae 
niruitier  in  wliich  Mr.  Watt'j*  engine  works, 
and  then  present  them  with  an  accnrate 
description,  accompanied  with  engravings 
of  one^  to  wliiHi  on?  draft«m5in  h:is  had  ac- 
ce.^s  for  the  purpoip. 

The  cylinder-  in  Mr.  Watlfti  en^nes  is 
very  aecii lately  bored^  and  sarroiiEided  at  a 
^^niall  distance  with  another  eylinder  fnr^ 
nished  with  a  bottoni  and  lid.  The  inter- 
val  between  the  rytii»ders  conimutiicatef 
with  the  boilers  by  ^  large:  pipe,  open  at 
bo  til  endji,  ^o  thai  jt  id  always  Ailed  with 
steam,  and  tli«reby  keeps  the  iiujer  €y Under 
at  the  same  temperature  as  thjit  «f  the 
steanj,  and  prevents  any  condensation*  Tlie 
inner  ryUnder  haa  4  bottom  and  piiston  ai 
ustiil^  and  m  it  does  not  restdi  quite  up  tu 
the  lid  of  the  outer  r>  linder,  tlie  Steam  in  tlie 
interval  has  always  free  access  to  the  upp<>r 
srdii  qf  the  pbton.  The  lid  of  the  outer 
cylinder  Ikas  £i  hole  in  its  midiUe^  and  the 
piston  rod^  which  is  truly  cylindrical^  moves 
up  and  down  throui^h  iliat  hole,  which  is 
kept  ateaui'tiehtbyii  collar  of  oakum  screw- 
ed down  (i|ion  it.  At  the  Ixjttom  of  the 
inner  evhndef  die  re  are  tvm  regulating 
valv*:a,  one  of  which  admits  tlie  steam  to 
pass  from  the  interval  into  the  inner  cylin-* 
der  below  the  piston,  or  shnts  it  out  at 
pleasure :  the  other  opens  or  shuts  the  end 
of  a  pipe,  which  leads  to  the  condenser. 
The  condenser  consisu  of  one  or  moi« 
)9umps,  iUmished  with  clacks  and  buckets, 
which  are  worked  by  chains  fastened  to  the 
great  working  beam  of  the  engine.  The  pipe 
which  cojnes  from  the  cylmder  is  joined  to 
tlie  bottom  of  these  pumpiii^  and  the  whole  ' 
condenser  stands  immersed  in  a  eistem  of 
cold  water,  supplied  by  the  engine.  The 
place  of  the  cistern  is  dther  within  the 
house  or  under  the  floor,  between  the  cyUn- 
der  and  the  leVer  wall ;  or  without  Ihe 
house,  between  that  wftlt  jsnd  the  engine 
shaft.    The  copdenser  being  eitbausted  of 
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air,  and  both  cylinders  filled  with  steam, 
the  regulating  valve  which  admits  the  steam 
into  the  inner  cylinder  is  shot,  and  the 
other  regulator  which  commnnicates  with 
the  condenser  is  opened,  and  the  steam 
rushes  into  the  vacuum  of  the  condenser 
with  violence :  but  there  it  comes  mto  con- 
tact with  the  cold  sides  of  the  pumps  and 
pipes,  and  meets  a  jet  of  cold  water,  which 
was  opened  at  the  same  time  with  the 
exhaustion  regulator:    these  instantly  de- 
prive it  of  its  heat,  and  reduce  it  to  vrat 
and  the  vacuum  reouiining  perfect,  moi  -. 
steam  continues  to  rush  in,  and  is  condensed 
till  the  inner  cyfinder  is  exhausted.    Then 
the  steam  which  is  above  tlie  piston,  ceasing 
to  be  coonteracted  by  that  which  vras  be- 
low it,  acts  upon  the  piston  with  its  whole 
elasticity,  and  forces  it  to  descend  to  the 
bottom  of  the  cylinder,  and  so  raises  the 
buckets  oi  the  pumps,  which  are  hung  to 
the  other  end  of  the  beam.  The  exhaustion 
Regulator  is  now  shut,  and  the  steam  one 
opened  again;    which,  by  letting  in  the 
steam,  allows  the  piston  to  be  pulled  up  by 
the  superior  weight  of  the  pump  rods,  and 
then  the  engine  is  ready  for  another  stroke. 
The  peculiar  advantages  that  result  from 
this  construction  are,  that  the  cylinder  be- 
ing surrounded  with  the  steam  firom  the 
boiler,  is  kept  always  uniformly  as  hot  as 
tiie  steam  itself,  and  is,  therefore,  incapable 
of  destroying  any  part  of  the  steam  which 
should  fill  it :  and  agam,  the  condenser  be- 
ing kept  always  as  cold  as  water  can  be 
procured,  the  steam  is  perfectly  condensed, 
and  does  not  oppose  the  descent  of  the  pis- 
ton; which  is,  therefore,  forced  down  by 
the  iun  power  of  the  steam  A-om  the  boiler, 
which  b  greater  than  that  of  the  atmo- 
sphere. 

A  steam-engine  of  the  best  constniction, 
with  a  thirty  inch  cylinder,  acts  with  the 
Ibrce  of  40  horses ;  and  since  it  acts  with- 
oot  intermission,  vrill  perform  the  work  of 
ISO  horses,  or  of  '600  men ;  each  square 
hich  of  the  piston  being  nearly  equivalent 
to  a  labourer.  The  consumption  of  about 
8416.  of  good  pit  coal,  will  raise  48,000  cu- 
bical feet  of  water  10  feet  high,  which  is 
equivalent  to  more  than  the  daily  labour  of 
eight  men:  the  value  of  this  quantity  of 
eoai  is  seldom  so  much  as  that  of  the  work 
of  a  single  labomer  for  a  day ;  but  the  ex- 
pense of  the  machinery  generally  renders  a 
steam-engine  somewhat  mol-e  than  half  as 
expensive  as  the  number  of  horses  for  which 
it  is  substituted.  We  shall  now  proceed  to 
%  9iore  particidar  description. 


Plates  I  and  II.  Steam  Engine,  are  draw- 
ings of  a  stfnun-engioe  of  six-horses  power, 
built  by  Mr.  John  Dixion,  Maid  Lane, 
South wark,  and  used  by  him  in  his  steam- 
engme  manufactory,  for  tnming  lath^,  &r, 
Plate  I.  is  a  general  elevation  of  the  whole 
engine ;  and  Plate  II.  is  a  section  oo  a 
larger  scale  of  the  cylinder  steam  pipes, 
condenser,  &c. ;  h  6,  Plate  I.  is  the  cylinder, 
the  hotemal  structure  will  be  described 
hereafter  ;  a  is  the  piston  rod  connected  to 
the  great  working  '  am,  B,  by  a  system  of 
levers  called  a  parallel  motion,  the  property 
of  which  is,  that  the  rectilinear  motion  of 
the  piston  rod  is  preserved,  though  the  end 
of  the  beam  describes  an  arc  of  a  circle ;  at 
the  other  end  of  the  beam,  B,  the  connecting 
rod,  D,  is  jointed  at  its  lower  end  ;  it  is  also 
jointed  to  the  crank,  E,jnpoii  the  axis  of  the 
great  fly-wheeL  When  by  the  expansive  force 
of  the  steam,  the  piston  rod,  a,  is  caused  to 
ascend,  it  raises  one  end  of  the  great  beam 
and  depresses  the  other,  and  by  ,the  connect* 
ingrod,  D,  tnms  the  crank  and  fly  wheel 
round.  As  soon  as  the  piston  rod  arrives  at 
the  top  of  its  stroke,  it  receives  a  new  un- 
pulse,  which  brings  it  down  a^^ain,  and  con- 
sequently raises  the  oonne^ted  rod, D,  and 
crank,  £.  Theuseof  the  dy  vrheelb  to  ac- 
quire an  impetus,  at  the  time  when  the 
crank  is  horizontal,  and  at  which  time  the 
connectmg  rod  exerts  all  the  force  of  the 
engine  upon  the  crank  to  turn  it  round^ 
this  momentum  causes  the  wheel  to  torn, 
and  the  rest  of  the  machinery,  when  the 
crank  is  at  the  top  or  bottom  of  its  motion, 
being  then  in  a  line  with  the  connecting 
rod,  it  has  no  tendency  to  turn  it  round. 

To  describe  the  manner  in  which  the 
power  is  given  to  the  piston  rod,  a,  we 
must  turn  to  Plato  II.  where  hhhh  is  the 
cylinder  of  cast  iron,  and  truly  bored,  it  is 
closed  at  the  top  by  an  uron  lid  screwed  on 
by  a  flanch  at  the  top ;  in  the  centre  of  the 
lid  is  a  contrivance  called  a  stuffing  box,  and 
is  for  holding  a  packing  of  hemp,  through 
which  the  puton  rod,  a  a,  passes  perfectly 
air  and  steam  tight ;  dd  is  the  piston  packed 
with  hemp,  round  between  its  drcumference 
and  the  inside  of  the  cylinder,  so  tliat  it  can 
move  up  and  down  in  the  cylinder  easily, 
without  allowing  any  steam  to  pass  by  it ; 
the  piston  is  fitted  to  the  rod,  a,  and  fiist 
keyed  in  ;  the  cylinder  has  a  flanch  or  pro^ 
jecting  ring  round  it,  a  little  below  th^  mid- 
dle, by  which  it  is  held  into  a  jacket,  cee^ 
vrhich  is  constantly  supplied  witli  steam 
from  the  boiler,  A ;  Plate  I.  of  the  engine 
of  the  pipe,  €;  j^,  Plate  II.  is  a  pipe,  cast 
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at  the  same  time  with  tlie  cylinder,  leading 
from  the  top  of  it,  and  by  a  crooked  passage, 
to  the  cock,  E ;  ^  ^  is  another  simiUr 
passage  from  the  bottom  of  the  cylinder 
(wliich  is  closed  except  this  pipe  has  an  iron 
bottom  screwed  to  it)  to  the  cock,  and 
enters  the  coc^  diametrically  opposite  to  the 
other  pajssage  ;  ft  is  a  passage  bringing 
steam  from  the  jacket,  ecc;  by  means  of  a 
short  pipe  not  seen  in  the  fignre,  b€;^g  be- 
hind the  cylinder,  cast  at  t^ie  same  time 
with  the  cyUnder,  and  joming  at  the  bottom 
to  the  flancl),  by  which  the  cyhoder  is 
screwed  into  the  jacket,  ccc;  the  bore  of 
this  short  pipe  is  hovrever  continued 
through  Hie  flanch,  and  opens  into  the 
jacket,  and  when  they  are  sci^wed  toge- 
ther the  steam  has  then  free  access  from  the 
boiler  through  the  jacket  into  the  shor,t 
pipe,  and  from  thence  into  the  passage,  ft, 
which  goes  horizontal  towards  it  i  the  short 
pipe  has  a  thin  circular  vane  in  it,  turning 
on  a  pivot  across  the  centre  of  it,  'which 
comes  through  the  pipe,  and  has  a  lumdle  on 
it ;  by  turning  this  handle  the  spindle  and 
▼ane  are  turned  also ;  when  the  vane  is  set, 
so  that  its  plane  is  perpendicuhur  to  the 
axis  of  tlie  pipe,  it  nearly  fills  the  circular 
passage,  and  allows  very  little  steam  to 
pass  by  it^  but  when  the  vane  is  turned 
edgeways,  it  presents  very  little  surfiu;e, 
,  and  the  steam  passes  by  without  obstruc- 
tion to  the  cock,  E ;  ppp  is  a  pipe  convey- 
ing the^team  away  from  the  engine,  to  the 
condenser,  which  is  an  iron  cylinder,  F  F, 
immersed  iu  cold  water,  contained  in  a  cast 
iron  cistern,  6  G ;  the  condenser,  F  F,  has  a 
passage  from  the  bottom  of  it,  leading  to  a 
pump,  HH,  called  the  air-pump,  and  in 
which  is  a  valve,  i,  shutting  towards  tlie 
condenser,  and  preventing  any  pasiiage 
from  the  air-pump  to  the  condenser,  though 
the  valve  will  easily  open  and  allow  a 
ps^^sage  the  other  way.  The  air-pump  has 
a  bucket,  k,  sliding  up  and  down  in  it ;  tlie 
bucket  has  a  bole  through  it,  covered  by  a 
valve,  2,  which  opens  upwards,  and  pre- 
veiits  the  descent  of  any  flui<)  which  may 
be  above  it ;  I  is  a  square  iron  cistern 
screwed  on  tlie  top  of  the  air-pump,  it  has 
a  stuffing  box  in  the  bottom  o\er  t>ie  centre 
of  the  pump,  through  which  the  bucket  rod 
of  the  air-pump  n>oves  freely^  yet  perfectly 
air-tight ;  the  bottom  ot  the  cistern}  I,  lias 
also  two  valves,  mm,  m  it,  over  the  air- 
pump  ;  K  is  a  handie  fixed  upon  a  spindle, 
on  which  is  a  rac^  turning  a  cog-wheel 
npon  the  end  of  the  cock,  £ ;  this  rack  and 
yvheel  is  taken  away  m  the  section;  but  is 


plainly  seen  in  Plate  I. ;  L  M  are  two  pins 
fixed  upon  the  rod  of  the  air-pump,  and 
taking  the  handle,  K,  as  they  niovnnp  and 
down,  and  thus  turning  the  cock,  E  ;  n  11  is 
a  lever  fixed  on  the  spindle  of  the  handle,  K, 
its  ends  stop  against  the  ends  of  a  crooked 
iron,  which  is  screwed  to  the  iron  frame, 
supporting  the  bearinga  for  the  spindle  of 
the  rack,  so  that  the  motion  allowed 
thereby  to  the  handle,  K,  and  the  rack,  will 
turn  the  cock  one-fourth  of  a  wlmle  turn^ 
but  no  more  ;  N  is  a  cock  communicating 
(when  open)  from  the  jacket,  «c,  to  the 
pipe,  pp,  and  thereby  to  the  condenser. 

The  condenser,  FF,  has  a  pipe  entering 
it,  and  turned  up  within  it,  the  pipe  opens 
to  the  water  in  its  condensing  cistern,  GG^ 
and  has  a  cock  in  its  outejr  end  which  regu- 
lates the  quantity  of  vrater  the  pipe  will  ad- 
mit, or  closes  it  entirely ;  the  cock  has  a 
long  handle  coming  up  out  of  the  water, 
which  is  not  seen  in  the  section ;  hni  is  de- 
noted by  0,  in  Plate  I. 

Suppose  every  thing  in  the  position  of  the 
section,  the  operation  of  the  engine  is  as 
follows :  when  the  water,  in^the  l>oiler  A, 
Plate  I.  is  heated  by  the  fire  made  under  it 
at  X,  the  heat  which  enters  into  combina- 
tion with  the  water,  causes  it  to  expand  and 
form  steam ;  in  tliis  state  it  raises  and  filb 
the  boiler,  and  thence  through  the  pipe,  e, 
enters  between  the  jacket,  c  c,  and  the  cy- 
linder; before  the  engine  can  bc^  worked, 
the  steam  must  be  heated,  until  it  is  ex- 
panded so  much,  that  it  will  rush  forcibly 
out  of  the  boiler  when  permitted.  Hie 
steam  also  passes  through  the  short  pipe  be*' 
fore  described,  into  the  passage,  ft,  and 
thence,  through  tlie  crooked  passage  in  the 
cock,  F,  to  the  pipe,  gg^  and  the  bottom  of 
the  cylinder,  though  it  will  not  enter  the 
cylinder,  because  it  is  yet  filled  with  air. 

The  person  who  attends  the  engine  must 
now  open  the  cock,  N,  this  admits  the 
steam  from  the  boiler  into  the  condenser  ; 
it  rushes  violently  tlirough  the  pipe,pp,  into 
the  condenser,  F  F,  driving  the  air  it  con* 
taiued  through  the  three  valves,  t,  Z,  and  m, 
which  it  opens,  into  the  cistern,  I,  (where  it 
is  open  to  the  atmosphere,  the  lid  of  that 
cistern  being  only  laid  on,  and  not  fit- 
ting tight)  this  operation  (called  blovivng 
through)  continued  for  a  few  seconds,  ex- 
pels all  the  air  from  the  condenser,  and  fills 
it  with  hot  steam;  the  cock,  N,  is  now 
closed,  and  the  injection  cock,  bf  whidi  O, 
Plate  I.  is  the  handle,  is  opened;  this 
allovrs  a  small  stream  of  cold  water,  firora 
the  cistern,  G^  to  eoter  into  the  coi|de<iser. 
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and  condenses  the  steam,  or,  cook  it,  and  it 
instantly  contracts  into  the  same  space  it 
originally  occupied  when  in  the  boiler,  be- 
fore it  was  heated.  As  the  yalve,  t,  closes, 
it  is  evident  that  a  vacaum  will  be  caused 
in  the  condenser,  as  the  small  quantity  of 
water  produced  from  the  steam,  and  the 
water  ii\iected  into  the  condenser  falling 
down  to  the  bottom,  the  air  in  the  upp^ 
part  of  the  cylinder  will  now  expand  itself 
info  the  condenser,  through  the  pipe,  ff^ 
the  cock,  £,  and  pipe,  pp,  and  as  it  occu- 
pies more  space  than  it  did  before,  it  wiU 
be  considerably  rarified ;  the  stream,  press- 
ing with  its  full  force  against  tJie  lower  side 
of  the  piston,  will,  perhaps,  (now  a  rarefac- 
tion is  made  above  it),  overcome  the  re- 
sistance of  the  work  and  friction,  and  cause 
it  to  ascend,  the  air-pump  rod  and  bucket 
moving  with  it,  when  the  pin,  M,  upon  this 
rod,  reaches  the  h§ndle,  K,  it  raises  it  up, 
and,  by  means  of  the  rack  and  wheel  shown 
m  Plate  I.  turns  the  cock,  E,  one-fourth  of 
a  revolution,  bringing  its  two  passages  into 
the  position  of  fig.  3,  Plate  II. 

The  operation  is  now  reversed,  the  steam 
from  the  boiler  going  above  the  piston,  and 
that  steam,  mixed  with  atmospheric  air, 
beneath  it  going  to  the  condenser,  where 
the  steam  will  be  condensed,  and  a  partial 
vacuum  formed  beneath  the  piston;  the 
steam  now  presses  it  down,  moving  the 
beam  lly-wheel  and  other  machinery,  it 
has  to  drive  ;  when  the  pin,  L,  on  the  air 
pump  rod  arrives  at  the  handle,  K,it  presses 
it  down,  and  brings  the  cock  into  the  posi- 
tion of  the  figure  t,  m  which  the  piston 
will  be  driven  up  again.  At  each  stroke  of 
the  engine,  when  the  piston  rises,  the  valve, 
t,  on  the  bucket  of  the  air  pump,  will  shu^ 
and  all  the  air  and  water  contained  above 
the  bucket,  will  be  lifted  tlirough  the  valves, 
m  m,  into  the  cistern,  I,  at  the  same  time  a 
vacuum  being  made  beneath  the  bucket, 
which  ii  more  perfept  than  that  in  the  con- 
denser, the  valve,  t,  will  be  opened  by  the 
water  and  air  in  the  condenser,  which  will 
enter  the  pump.  On  the  ascent  of  the 
piston  and  the  air  pump  bucket,  the  valves, 
ai  01  and  i,  will  shut,  the  pressure  which 
opened  them  being  removed,  and  the  water 
and  air  in  the  p(unp  pressing  upon  the  valve, 
ly  will  open  it,  and  get  through  as  the 
bucket  d^cends ;  at  its  return  it  raises  the 
water  and  air  above  it  as  before.  In  this 
manner,  when  tli^  engine  has  made  a  few 
strokes,  all  the  air  contained  in  the  engine 
at  the  commencement  of  the  operation  will 
hepamped  oat;  the  operation  of  the  en^ 


gine  is  now  mncl|  more  perfect  Themstant 
the  cock,  £,  is  tinned,  so  as  to  open  a  com- 
munication from  the  cylinder  full  of  steam 
to  the  condenser;   the   elasticity  of  the 
steam  causes  it  to  rush  dowu  the  pipe,  pp, 
into  the  condenser ;  when  it  arrives  there, 
it  meets  the  stream  of  the  injection  water, 
which   condenses  it,   and   the   remaming 
steam  in  the  cylinder  fallows  it  surprismgly 
quick,  and  in  an  instant  an  abnost  perfect 
vacuum  is  formed  in  the  cylinder,  so  that 
the  steam  acts  with  its  whole  force  upon  tlie 
piston,  all  resistance  upon  the  other  side 
being  removed.    The  air  pump  now  has 
only  to  draw  off  from  the  cpndenser  the 
water  injected  mto  it,  the  condensed  steam, 
and  a  small  quantity  of  gas,  which  goes 
from  the  boiler  with  the  steam,  and  will 
not  condense  by  the  cold  water ;  these  are 
dehvered  by  the  air  pump  mto  the  cistern, 
I,  from  which  the  air  escapes,  the  cover 
not  being  tight  (as  before  mentioned),  the 
water  whidi  still  continaes  hot  runs  off, 
when  at  a  certam  level,  by  a  waste  pipe,  o, 
PUte  I.    The  water  which  is  boiled  off  in 
>  steam  from  the  boiler,  is  renewed  from  tliis  ^ 
cistern  by  means  of  a  small  pump,   P, 
Plate  I,  which  draws  the  water  from  it  by 
a  passage  through  the  centre  of  the  cast 
iron  column^  Q,  which  stands  upon  the  end 
of  the  condensing  cistern,  G  G,  and  snp- 
ports  the  bearmg  for  the  main  axis  of  the 
great  beam,  B,  the  water  is  conveyed  to 
the  bottom  of  the  column  by  a  short  pipe, 
r,  and  after  gomg  through  the  pump,  P,  is 
carried  by  the  pipes,  R  R  R,  to  a  cis- 
tern on  the  top  of  the  vertical  pipe,  S, 
which  leads  into  ihe  boiler. ,  The  top  of  S 
is  closed  by  a  valve  in  the  dstem,  which  is 
raised  by  means  of  a  lever,  the  other  end 
of  which  has  a  wire,  y,  hooked  to  it,  going 
through  a  small  stuffing  box  into  the  boiler, 
where  it  has  a  stone  hung  on  it ;  this  stone 
is  balanced  by  a  weight  hung  at  the  other 
end  of  the  lever,  so  that  when  the  stone  is 
covered  with  water,  the  weight  keeps  the 
valve  shut,  and  prevents  any  water  getting 
down  into  the  boiler:  but  as  the  water 
sinks  in  the  boiler,  tlie  weight  of  the  stone 
overcomes  the  weight,  and  <$pens  the  valve  ; 
the  water  in  the  cistern  now  runs  down  the 
pipe,  S,  into  the  boiler,  and  raises  tlie  water 
and  the  stone  until  it  closes  the  valve. 

It  will  be  easily  seen  that  by  the  conden- 
ser being  constantly  suppUed  with  hot 
steam,  which  will  give  out  its  heat,  and  at 
length  render  the  water  snrrounding  it,  in 
the  cistern,  G,  so  hot,  that  it  would  con- 
dense no  more  ;  to  prevent  this,  it  is  con- 
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stantly  soppUe^  with  cold  water  ironi  a 
pump,  T,  worked  by  a  rod  from  the  great 
beam,  B  $  the  water  from  the  cistern  runs 
off  by  a  waste  pipe  at  the  back  of  the  cis- 
tern, not  seen  in  tiie  figures.  V  is  a  short 
pipe  upon  the  boiler,  with  a  lid  and  stuffing 
box,  a  rod  passes  through  it,  and  has  a  valve 
within  it,  pressed  down  by  a  lever  and 
weight,  V,  If  at  any  time,  when  the  engine 
is  not  at  work,  the  steam  should  be  Heated, 
so  as  to  be  in  any  danger  of  bursting  the 
boiler,  the  valve  will  lift  np  the  weight, 
aiid  allow  the  steam  to  escape  through  the 
pipe,  W,  Into  the  open  air.  Y,  a  tid  screwed 
down  upon  a  hole  in  the  boiler,  through 
which  a  man  enters  the  boiler  to  clean  it 
oecastonally.  At  Z  are  two  cocks  upon  the 
ends  of  pipes  going  down  into  the  boiler ; 
one  pipe  is  longer  than  the  other,  the  long- 
est reaches  into  the  water,  and  the  short 
one  does  not ;  these  cocks  are  to  show  the 
height  of  the  water  in  the  boiler,  when  one 
is  turned  (if  the  water  is  the  proper  height); 
it  wUl  deliver  steam,  and  the  other  water. 
It  maybe  observed,  that  when  the  engme 
IS  once  set  to  work,  the  lever,  »  «,  on  the 
spindle  Of  the  rack  is  of  no  use,  as  the  in- 
stant the  cock  is  turned  one-fourth  round, 
the  piston  and  engine  begms  to  return. 

STEATITE,  in  mnseralogy,  a  species  of 
the  Talc  genus,  is  of  a  white  colour;  but  it 
presents  sevehil  varieties  through  the  greys, 
greens,  and  reds.  It  occurs  massive,  disse- 
minated, in  crusts,  and  crystallized.  The 
crystals  are  six-sided  prisms,  acuminated 
on  both  extremities  by  six  planes.  Specific 
gravity  2.6.  The  constituent  parts  are,  ac- 
cordmg  to  Khproth, 

Silica.... 48.0 

Magnesia 20.5 

Oxide  of  iron 1.0    ^ 

Water 15.5 

Alumina. 14.0 

99.0 

Loss 1. 

100 

Before  the  blow-pipe  it  loses  its  colour,  and 
becomes  hard;  but  is  infusible  without  ad- 
dition. It  occurs  in  beds  and  veins  in  ser- 
pentine, also  in  irregular  shaped  pieces,  im- 
bedded in  rocks  belonging  to  the  floetz 
formation.  It  is  found  in  Norway,  Sweden, 
several  parts  of  Germany,  and  in  the  united 
kingdom  of  Great  Britam ;  also  in  China. 
It  is  used  m  the  manofiicture  of  porcelain : 
other  varieties  are  used  in  fulling,  and  the 
Chinese  work  it  into  vessels  ii  various 
shapes. 
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STEEPLE,  an  appendage  erected  gene- 
rally on  the  western  end  of  a  church,  to 
hold  the  bells.  Steeples  are  denominated 
from  their  form,  either  spires  or  towers ; 
the  first  are  such  as  ascend  continually  di- 
minishing either  conically  or  pyraraidaUy. 
The  latter  are  mere  paralleloplpeds,  and 
are  covered  a-top  platform-like.  In  eadi 
kind  there  is  usually  a  sort  of  windows,  or 
apertures,  to  let  out  the  sound,  and  so  con- 
trived at  the  same  time  as  to  drive  it  down. 

STEERAGE,  ^n  board  a  ship,  that  part 
of  the  ship  next  below  the  quarter-deck, 
before  the  bulk-head  of  the  great  cabm, 
where  the  steersman  stands  in  most  ships  of 
war.    See  the  next  article. 

STEERING,  in  navigation,  the  directing 
a  vessel  from  one  place  to  another  by  means 
ofthe  helm  and  rudder.  He  is  held  the  best 
steersman  who  causes  the  least  motion  in 
putting  the  helm  over  to  and  again,  and  who 
best  keeps  the  ship  from  making  y alivs,  that  i^ 
fi-om  nmning  in  and  out.  The  perfection  of 
steering,  indeed,  consists  in  a  vigilant  atten- 
tion to  die  motion  of  a  ship's  head,  so  as  to 
check  every  deviation  from  the  line  of  her 
course  ui  the  first  mstant  of  motion,  and  m 
applying  as  little  ofthe  power  of  the  hefan 
as  possible.  By  this  she  will  run  more  uni- 
formly in  a  straight  path:  whereas,  if  a 
greater  effort  ofthe  helm  is  employed  it  win 
produce  a  greater  declination  from  the 
course,  UMH'ease  the  difficult]^  of  steering, 
and  make  a  crooked  and  irregular  track 
through  the  water.  There  are  three  me- 
thods of  steering:  1.  By  any  mark  on  the 
land,  so  as  to  l^eep  the  ship  even  by  it. 
2.  By  the  compass,  which  is  by  keeping  the 
ship's  head  on  such  a  rhumb  or  point  d^tfaa 
compass,  as  best  leads  to  port.  3.  To  steer 
as  one  is  bidden,  or  conned,  which,  m  a 
great  ship,  is  the  dpty  of  him  who  is  taking 
his  turn  at  the  helm.  It  is  the  duty  of  the 
steersman  to  watch  the  head  of  the  ship,  by 
the  land,  by  clouds,  and  by  the  heavenly 
bodies;  because,  though  the  course  is  in 
general  regulated  by  the  compass,  the  vibra- 
tions of  tlie  needle  are  not  so  instand^  per- 
ceived as  the  sallies  of  the  ship's  hnd  to 
the  right  or  the  left. 

STELLARIA,  fai  botany,  stiidunH^  a 
genus  of  the  Decandria  Trigj'nia  cbss  and 
order.  Natural  order  of  Caryophyllei. 
Caryophyllese,  Jussieu.  Essential  charac- 
ter: calyx  five-leaved,  spreaduog;  petals 
^vBf  two-parted;  capsule  superior,  one- 
celled,  many-seeded,  stx*to6tfaed  at  top. 
There  are  seventeen  species. 

STELLATiE,  in  botany,  the  nama  of  tha 
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forty-serenth  order  in  LimMeiis's  Fhigments 
tf  a  Natural  Method,  lK>n8i8ting  of  pbmtB 
with  two  naked  seeds,  and  leaves  disposed 
roond  tiie  stem  in  the  form  of  a  radiant 
star.  In  this  order  are  found  the  Anthos- 
permnmy  amber  tree:  Galium,  ladies  bed- 
straw,  Sec  This  order  contains  herbs, 
ihnibs,  and  trees.  The  herbs  are  chiefly 
annoal,  and  creep  along  the  suHace  of  the 
gromid :  the  shrubs  and  trees  are  evergreens, 
which  rise  erect,  and  are  of  an  agreeable 
conic  form. 

STEIXEKA,  in  botany,  so  named  in 
memofy  of  George  Wilh.  Steller,  adjunct  of 
the  Academy  at  Petersburgh,  a  genus  of  the 
OcCandria  Monogynia  class  and  order.  Na- 
tural order  of  Vepreculae.  Thymelsee,  Jus- 
sieo.  Essential  character :  calyx  none ;  co- 
rolla Ibur-deft;  stamens  very  short;  nut 
one,  beaked.  There  are  two  species ;  t^, 
8.  paaserina,  flaxrleaved  Stellera;  and  S. 
chanuejasme,  Siberian  Stellera. 

STEM,  in  botany,  that  part  of  a  plant 
adsing  out  of  the  root,  and  which  sustains 
the  leaves,  flowers,  fruits,  &c. 

Stem  tfa  s&tp,  that  main  piece  of  timber 
which  comes  bending  from  the  keel  below, 
where  it  is  scarfed,  as  they  call  it;  that  is, 
pieced  in ;  and  rises  compassing  right  before 
the  forecastle.  This  stem  it  is  which  guides 
the  rake  of  the  ship,  and  all  the  but-ends  of 
the  planks  are  fixed  into  it.  Thb,  m  the 
section  of  a  first-rate  ship,  is  called  the 
main-stem. 

STEMODIAf  in  botany,  a  genus  of  the 
Didynamia  Angiospermia  class  and  order. 
Natural  order  of  Personatae.  Scrophula- 
rne,  Jussieu.  Essential  character:  calyx 
five-parted;  coroUa  twalippod;  stamens 
four,  each  filament  bifid,  two-anthered ; 
eapi^  two-celled.  There  are  four  spe- 
cies. 

STEMPLES,  in  mining,  cross-bars  of 
wood  in  the  shafts  which  are  sunk  to  mines. 
In  many  places  the  way  is  to  sink  a  perpen- 
dicular hole  or  shaft,  the  sides  of  which  they 
atrengthen  firom  top  to  bottom  with  wood- 
work, to  prevent  the  earth  from  falling  in ; 
the  transverse  pieces  of  wood  used  for  this 
purpose,  they  call  stemples,  and  by  means 
of  these  the  miners,  in  some  places,  descend 
without  using  any  rope,  catching  hold  of 
these  with  th^ir  hands  and  f^et 

STEKBECKL4,  m  botany,  so  named  in 
memory  of  Francis  van  Sterbeck,  a  genus  of 
the  Polyandria  Monogynia  chiss  and  order. 
Natural  order  of  Gnttiferae,  Jussieu.  Essen- 
tial character :  calyx  three  or  five-leaved ; 
aorolb  three  or  five-petaOtd';  capsule  corti- 
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cose,  not  opening,  legume-shaped,  many 
seeded ;  seeds  imbricate,  nestling  in  pulp. 
There  is  only  one  species ;  viz.  S.  lateriflora^ 
This  is  a  sctodent  shrub ;  leaves  sub-oppo- 
site, petioled,  elliptic,  acuminate,  quite  cn- 
tlUe,  veined,  smooth;  peduncles  raany- 
flowened,  very  short,  lateral;  flowers  white 
and  small.  It  is  a  native  of  the  woods  of 
Guiana. 

>  STERCULIA,  m  botany,  a  genus  of  thfe 
Dodecandria  Monogynia  class  and  ord^r. 
Natural  order  of  THcoccae.  Malvaces, 
Jussieu.  Essential  character:  calyx  fiv^ 
parted ;  corolla  none ;  nectary  bell-shaped, 
five-toothed,  staminiferous,  fiutened  to  the 
column  of  the  germ ;  germ  pedicelled ;  cap- 
sules ^ve,  one-celled,  opening  by  the  inner 
side,  many-seeded.  There  are  eight  species, 
among  which  we  shaD  notice  the  S.  balang. 
has :  this  is  a  tall  tree,  with  a  stem  of  two 
feet  in  diameter,  thick  branches^  covered 
with  an  ash-coloured  bark,  furnished  ndth 
alternate,  smooth,  veined,  lanceolate  leaves, 
which  are  produced  only  at  the  upper  part 
of  the  shoots,  and  are  in  general  about  nine 
inches  long  and  three  broad;  the  flowers 
are  produced  in  sparse  fiucides  at  the  tips 
of  the  shoots;  the  capsules  are  rather  large, 
smooth,  ovate,  standbg  by  fives  in  a  stelhl- 
ed  direction ;  each  capsule  containing  six, 
seven,  or  eight  moderately  hirge  round 
seeds.  It  is  a  native  of  Mblabar,  Am- 
boyna,lkc. 

STEREOGRAPHIC  pt^ectUm,  is  the 
projection  of  the  circles  of  the  sphere  on  the 
pkme  of  some  one  great  circle,  the  eye  be* 
ing  placed  in  tlie  pole  of  tiiat  circle. 

STEREOGRAPHY,  the  art  of  drawmg 
the  forms  and  figures  of  the  solids  upon  a 
plane. 

STEREOMETRY,  that  part  of  geome- 
try  which  teaches  how  to  measure  solid  bo- 
dies, i.e.  to  find  the  solidity  or  solid  content 
of  bodies,  as  globes,  cylinders,  cubes,  ves- 
sels, ships,  &c 

STEREOTYPE  pruUing.  See  Print- 
ing, stereotype.  In  the  beginning  of  that 
article  an  error  escaped  our  notice,  fi>r 
<<6y  the  Jesuits,"  read  <<  say  the  Jesuits." 
We  take  likewise  this  opportunity  of  add- 
ing to  the  article,  that  though  there  have 
unquestionably  issued  many  beautiful  spe- 
cimens of  printing  from  the,  stereotype 
press;  yet,  as  the  beauty  of  a  book  must 
depend  as  well  in  the  stereotjrpe,  as  in  move- 
able types,  on  the  form  and  excellence  of 
the  letter,  it  is  evident  that  the  same  letter 
firom  which  the  stereotype  pkite  is  cast, 
will  in  common  printing  produce  as  beaati- 


Digitized  by 


Google 


ste 

fal  a  page :  of  this  we  could  adduce  many 
iiMtaoces ;  but»  perhaps,  no  person  has  sent 
jfrom  his  office  more  specimens  of  this  kind 
than  the  printer  of  this  dictionary. 

STERLING,  a  term  frequent  in  Britisfa 
commerce.  A  pound,  shil]iQ«^,  or  penny, 
sterling,  sifi;miies  as  much  as  a  pound,  sliil- 
ling,  or  penny  of  lawful  money  of  Great 
Britain,  as  settled  by  authority. 

STERN  Ufa  sidp,  usually  d^otet  all  the 
hindermost  part  of  her,  but  property  it  lA 
only  the  outmost  part  abaft. 

Stern  faxt^  denotes  some  fasteimigs  of 
ropes,  &c.  b^ind  the  stem  of  a  ship,  to 
which  a  cable,  or  hawser,  may  be  brought 
4>r  fixed,  in  order  to  hold  hier  stem  to  a 
wharf,  &c. 

Ster^  posf,  a  great  timber  let  lata  the 
Jkeel  at  the'  stem  of  a  ship,  somewbat  slop- 
ing, into  which  are  fastened  the  after-planks  \ 
and  on  this  post,  by  its  pintle  and  gudgeons, 
bangs  the  rudder. 

STERNA,  the  iem^  in  natural  history,  a 
gemts  of  birds  of  the  order  Anseres.  Gene- 
ric character:  bill  straigbty  pointed,  and 
^nder ;  nostrils  linear ;  tongue  slender  and 
pointed ;  winp  very  long;  back  toe  small  f 
tail^forked.  There  are  twenty-five  spedeo. 
The  tollowing  are  tlie  principal:  S.  cfipi% 
or  the  Caspian  tern ;  this  abounds  on  the 
aeas  wherein  it  derives  its  name.  It  fishes 
also  in  rivers^  and  sometimes  suddenly  darts 
upon  its  prey  firom  a  constdfrable  lieight, 
and  at  other  times  skims  the  surface  of  the 
water  in  the  manner  of  a  swallow.  It  ia 
nearly  two  feet  in  length*  It  lays  only  two 
«gg0,  and  its  sound  resemble  those  of  a  per-  ^ 
«on  laughing. 

S.  stolida,  or  the  noddy,  is  a  fiM)t  and  a 
quarter  long,  and  is  fipeqnently  met  with  at 
sea,  between  the  tropics.  It  lays  ita  eggs 
on  the  bare  ground ;  is  considered  by  navi- 
gators as  generally  indicating  the  neigh- 
bonrhood  of  hind  -,  often  alights  on  the  yards 
4md  rigging  of  vessels ;  will  su0er  itself  to 
be  taken  by  the  hand ;  and  from  the  general 
want  of  sagacity  which  it  exlubits,  is  called 
by  sailors  by  tlie  name  of  noddy.  It  will, 
however,  notwithstanding  its  alledged  tame- 
ness  and  stopidityy  often  bite  with  great 
aeverity. 

S.  hirundo,  the  great  tern,  is  finind  in  va- 
rious parts  of  Europe,  and  in  summer  on 
the  British  coasts.  Jt  is  fonrte^  inches 
long.  Its  manners,  on  the  water^  Te&emble 
those  of  the  swallow  by  land.  It  skims 
along  precisely  in  the  same  manner,  catch- 
ing every  insect  in  its  progress ;  and  when 
tt  perceives  a  fish,  it  darts  into  the  water 
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and  reverts  to  tlie  air  with  a  rapidity  truf/ 
astonishing.  It  in  bold  and  daring ;  and,  in 
the  season  of  incubation,  will  attack  persons 
who  liave  given  it  no  molestation,  and  are 
at  a  distance  from  its  nest  For  the  lesser 
teru,  see  Aves,  Plate  XIII.  fig.  7. 

STEUNOPTYX,  in  natural  history,  « 
genns  of  fishes  of  the  order  Apodes.  Gene- 
rie  eharacter:  head  obtuse;  month  abrnpt; 
teeth  very  small;  no  gill-membrane ;  body 
compressed,  without  viable  scales ;  breast 
carinate,  botb  wa^  folded;  iMoraen  pel- 
lucid. The  transparent  stemoptyx,  the  only 
species  under  this  genus,  is  between  two 
and  three  indies  lon<!,  -and  is  found  io  the 
American  Seas.  Its  back  rises  into  a  sharp 
edge.  It4  general  colour  is  that  of  a  bright 
silver,  but  oa  the  back  it  b  somewhat  ohve 
coloured,  and  its  fins  and  tail  are  of  an  ob- 
scure yf-Uow;  its  tail  is  bifid.  See  Pisces. 
Plate  VI.  fig.  2. 

STEW,  a  small  kind  of  fish-pond,  the  pe- 
ctiliar  office  of  which  is  to  maintain  fish,  and 
keep  them  in  readiness  for  the  daily  use  of  a 
family,  &c.  The  fidi  bred  in  the  laiige  ponds 
are  drawn  out  and  put  in  hefe.  For  tw6 
large  ponds,  of  three  or  fom  acres  a-piece, 
it  is  advisable  to  have  four  stews,  each  two 
rods  wide,  and  three  long.  The  stews  are 
Usually  in  gardens,  or  at  least  near  the  honsey 
to  be  more  handy,  and  the  better  looked  to. 
The  metho4  of  jsakii^  them  is  to  cany  the 
bottom  In  a  continued  decline  Irom  one 
end,  vridi  a  mouth  to  favour  the  drawing 
vrith  a  net. 

STEWARD,  an  officer  appointed  in  an- 
other's stead  or  place,  and  always  taken  for 
a  prindpal  ofilieer  within  his  jurisdiction. 
Of  these  there  are  various  kinds.  The 
greatest  officer  under  the  crown  is  the 
Lord  Hi^  Steward  of  Englandy  an  office 
that  was  anciently  the  inheritance  of  the 
Earls  of  Ldcester,  till  forfdted  by  Simon 
de  Mountfort,  to  King  Henry  IH.  But 
the  power  of  this  officer  is  so  very  great, 
that  it  has  not  been  judged  safe  to  trust  it 
any  longer  in  the  hands  of  a  sQl||ec^  ex- 
cepting only  pro  hac  vice,  occuSfittf :  as 
to  officiate  at  a  coronation,  at  6ie  utaign- 
ment  of  a  nobleman  forhif^treaaa^or  the 
like.  Dnrhig  his  office,  the  Steward  bears 
a  white  staSt  in  his  hand,  and  Uie  trial,  &c. 
ended,  he  breaks  the  stafi*,  i^nd  with  it  hb  . 
commission  expire?.  There  is  likewise  a 
Lord  Steward  of  the  Ring*A  household, 
who  is  the,  chief  officer  of  the  Ring's  court, 
has  the  care  of  the  King's  house,  and  antho* 
rity  over  all  the  officers  and  servanta  of  the 
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household,  except  such  as  belong  to  the 
chapel,  chamber,  and  stable. 

There  is  also  a  Steward  of  the  Marshal- 
sea,  who  has  jodicialaothorfty.  And  in  most 
corporations,  and  all  houses  of  quality  in 
the  kingdom,  there  is  an  officer  of  the  name 
and  aathority  of  a  steward. 

The  steward  of  a  ship  is  he  who  receives 
all  the  victuals  from  the  purser,  and  is  to 
see  it  well  stowed  in  the  hold ;  all  things  of 
that  nature  belonging  to  the  ship's  use  are 
in  his  custody ;  he  looks  after  the  bread*, 
and  distribntes  out  the  several  messes  of 
victuals  in  the  ship ;  he  hath  an  apartment 
for  himself  in  the  hoId>  which  is  oUIed  the 
steward's  room. 

STEWART  (the  Rev.  Dr.  Matthew), 
in  biography,  late  professor  of  mathematics  in 
the  University  of  Edinburgh,  was  the  son  of 
the  Rev.  Mr.  Dogald  Stewart,  minister  of 
Kothsay,  in  the  Isle  of  Bute,  and  was  bom 
at  that  place  in  the  yeaf  1717.  After  hav- 
ing finished  his  coui-se  at  the  grammar 
school,  being  intended  by  his  father  for  the 
church,  he  was  sent  to  the  University  of 
GUsgow,  and  was  entered  there  as  a  stu- 
dent in  1754.  His  academical  studies  were 
prosecuted  with  diligence  and  success  -,  and 
he  was  so  happy  as  to  be  particularly  dis- 
tinguished by  the  friendship  of  Dr.  Hutche- 
son,  and  Dr.  Simson  the  celebrated  geome- 
tridan,  under  whom  he  made  great  progress 
in  that  science. 

Mr.  Stewart's  views  made  it  necessary 
ibr  him  to  attend  the  lectures  in  the  Uni- 
verrity  of  Edinburgh  in  1741 ;  and  that  his 
mathematical  studies  might  suffer  no  inter- 
ruption, he  was  introduced  by  Dr.  Simson 
to  Mr.  Madaurin,  who  was  then  teaching 
both  the  geometry  and  the  philosophy  of 
Newton,  and  under  whom  Mr.  Stewart 
made  that  proficiency  which  was  to  be  eX' 
petted  from  the  abilities  of  such  a  pupil, 
directed  by  those  of  so  great  a  master. 
But  the  modem  analysis,  even  when  thus 
powerfully  recommended,  was  not  able  to 
withdraw  his  attention  from  the  relish  of 
the  ancient  geometry,  which  he  had  im- 
bibed under  Dr.  Simson.  He  still  kept  up 
t  regular  correspondence  with  this  gentle- 
man, giving  hira  aa  account  of  his  progress, 
and  of  his  discoveries. in  geometry,  which 
were  now  both  nunlerous  and  important, 
ud  receiving  in  return  many  curious  com- 
nmnications  with  respect  to  the  Loci  Plani, 
•nd  the  Porisms  of  Euclid.  Mr.  Stewart 
porsued  this  latter  subject  in  a  different  and 
WW  direction.  In  dohig  so,  he  was  led  to 
the  discovery  of  certain  curious  and  inte* 


resting  propositions,  which  he  published  un" 
der  the  title  of  "  General  Theorems,^'  in 
1746.  They  were  given  witliout  the  de- 
monstrations ;  but  they  did  not  fail  to  place 
their  discoverer  at  once  among  tlie  geome- 
tricians of  tlie  first  rank.  They  are,  for, 
the  most  part,  Porisms,  though  Mr.  Stew- 
art, carefiil  not  ,t(>  anticipate  the  discoveries 
of  his  friend,  gave  them  only  the  name  o£ 
Theorems.  They  are  among  tlie  most  beau- 
tiful, as  well  as  most  general  propositions, 
known  in  the  whole  compass  of  geometry, 
and  are  perhaps  only  equalled  by  the  re- 
markable locus  to  the  circle  in  the  second 
book  of  Apollonius,  or  by  the  celebrated 
theorem  of  Mr.  Cotes. 

In  September,  1747,  he  was  elected  pro- 
fessor of  mathematics  in  the  Universijty  of 
Edinburgh.  The  duties  of  this  office  gave 
a  turn  somewhat  different  to  his  mathema- 
tical pursuits,  and  led  him  to  think  of  the 
most  simple  and  elegant  means  of  explain- 
ing those  difficult  propositions,  which  were 
iiitherto  only  accessible  to  men  deepfy 
versed  in  the  modem  analysis.  In  doing 
this,  he  was  pursuing  the  object  which,  of 
all  others,  he  most  ardeptiy  wished  to  at- 
tain, viz,  the  application  of  geometry  to 
such  problems  as  the  algebraic  calculus 
alone  had  been  thought  able  to  resolve. 
His  solution  of  Kepler's  problem  was  the 
first  specimen  of  this  kind  which  he  gave  to 
the  worid.  This  is  founded  on  a  general 
property  of  curves,  which,  though  very 
simple,  had  perhaps  never  been  observed ; 
and  by  a  most  ingenious  application  of  that 
property,  he  shows  how  the  approximation 
may  be  continued  to  any  degree  of  accu- 
racy, in  a  series  of  results  which  converge 
with  great  rapidity. 

This  solution  appeared  in  the  second  vo- 
lume of  the  Essays  of  the  Philosophical  So- 
ciety of  Edinburgh,  for  the  year  1750,  In 
the  first  volume  of  the  same  collection, 
there  are  some  other  propositions  of  Mr 
Stevrarfs,  which  are  an  extension  of  a  cu- 
rious theorem  in  the  fourth  book  of  Pappus. 
They  have  a  relation  to  the  subject  of  Po- 
risms, and  one  of  them  forms  the  ninety-first 
of  Dr.  Simson's  Restoration. 

He  next  published  the  <<  Tracts,  Physical 
and  Mathematical."  In  the  first  of  these, 
Mr.  Stewart  lays  down  the  doctrine  of  cen- 
tripetal forces,  in  a  series  of  propositions, 
demonstrated  (if  we  admit  the  quadrature 
of  curves)  with  the  utmost  rigour,  and  re- 
quiring no  previous  knowledge  of  the  ma- 
thematics^ except  the  elements  of  plane 
geometry,  and  of  conic  sections.  The  good 
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order  of  these  propositioiiSi  added  to  the 
clearness  and  simplicity  of  the  demonstra- 
tions, renders  this  tract  perhaps  the  best 
elementary  treatise  of  physical  astronomy 
ihat  is  any  where  to  be  found. 

In  the  three  remainmg  tracU,  our  author 
hald  it  in  view  to  determine  the  effect  of 
tliose  forces  which  disturb  the  motions  of  a 
secondary  planet.  From  this  he  proposed 
to  deduce,  not  only  a  theory  of  the  moon, 
but  a  determuiation  of  the  sun's  distance 
from  the  earth.  The  former,  it  is  well 
knowUj  is  the  most  difficult  subject  to 
which  mathematics  have  been  applied,  and 
the  solution  required  and  merited  all  the 
clearness  and  simplicity  which  our  author 
possessed  in  so  eminent  a  degree.  It  most 
be  regretted  therefore  'that  the  decline  of 
Dr.  Stev?art*s  health,  which  began  soon  af- 
ter the  publication  of  the  tracts,  did  not 
permit  him  to  pursue  this  investigation. 
The  other  object  of  the  tracts  was,  to  de- 
termine the  dis^ce  of  the  sun,  from  his  ef- 
fect in  disturbing  the  motions  of  the  moon ; 
and  his  inquiries  into  the  lunar  irregularities 
had  fhrtusbed  him  with  the  means  of  accom- 
plishing it  as  he  supposed :  and  in  1763,  he 
published  his  *^  Essay  on  the  Sun's  Dis- 
tance," where  the  compotatioa  being  ac- 
tually made,  the  parallax  of  the  sun  was 
found  to  be  no  more  than  6"  9'^\  and  conse- 
quently his  distance  almost  29,875  semidia- 
meters  of  the  earth,  or  nearly  119  millions 
of  miles.  A  determination  of  the  sun's  dis- 
tance, that  so  for  exceeded  all  fortner  esti- 
mation of  it,  was  received  with  surprise, 
and  t^e  reasoning  on  which  it  vras  founded 
was  likely  to  undergo  a  severe  examination. 
But,  even  among  astronomers,  it  was  not 
I  every  one  vrho  could  judge  in  a  matter  of 
such  difficult  discussion.  Accordingly,  it 
was  not  till  about  five  years  after  tlie  pub- 
lication of  Dr.  Stewart's  work  that  there 
appeared  a  pamphlet,  under  the  title  of 
'*  Four  Proporitions,"  intended  to  point  out 
certain  errors  in  Dr.  Stevrart's  uoivestiga- 
tlon,  whidi  had  given  a  result  much  greater 
than  the  truth.  From  his  desire  of  simpli- 
fying, and  of  employing  only  the  geometri- 
cal method  of  reasoning,  he  was  reduced  to 
the  necessity  of  rejecth^;  quantities,  which 
were  considerable  enough  to  have  a  great 
efiect  on  the  last  result.  An  error  was  thus 
introduced,  which,  had  it  not  been  for  cer- 
tain compensations,  wonld  have  become 
immediately  obvious,  by  giving  the  sun's 
distance  near  three  times  as  great  as  that 
which  has  been  mentioned. 
The  <<  Sun's  Distance"  was  the  last  work 


which  Dr.  Stewart  published ;  and  though 
he  lived  to  see  the  animadversions  made  on 
it,  be  declined  entering  into  any  cootro« 
versy.  His  disposition  was  for  from  pole* 
mical ;  and  he  knew  the  vahie  of  that  quiet, 
which  a.  literai-y  man  should  rarely  suffer 
his  antagonists  to  interrupt.  He  used  to 
say,  that  the  decision  of  the  point  in  ques- 
tion was  now  before  the  public ;  tliat  if  his 
investigation  was  right,  it  wonld  never  be 
overturned,  and  that  if  it  was  wrong,,  it 
ought  not  to  be  defended. 

A  few  months  before  he  published  the 
Essay  just  mentioned,  he  gave  to  the  world 
another  work,  entitled,  **  Propositiones 
More  Veterum  Demonstratse."  It  consists 
of  a  series  of  geometridil  theorems,  mostly 
new;  investigated,  first  by  an  analysis,  and 
afterwartis  synthetically  demonstrated  by 
the  inversion  of  the  same  analysis.  This 
method  made  an  important  part  in  the  ana- 
lysis of  the  ancient  geometricians;  but  few 
examples  of  it  have  been  preserved  in  their 
writings,  and  diose  in  the  *'  Propositiones 
Geometricas"  are  tlierefore  the  more  valu- 
able. 

Doctor  Stewart's  constant  use  of  the 
geometrical  analysis  had  put  him  in  posses- 
sion of  many  valuable  propositions,  which 
did  not  enter  into  the  plan  of  any  of  the 
works  that  have  been  enumerated.  Ot 
these,  not  a  few  have  found  a  place  in  the 
writings  of  Dr.  Simson,  where  they  will  for 
ever  remain,  to  mark  the  fiiendship  of  these 
two  mathematicians,  and  to  evince  the 
esteem  which  Dr.  Simson  entertained  for 
the  abilities  of  his'  pupil.  Many  of  these 
are  in  the  work  upon  the  Porisms,  and 
others  in  the  Conic  Sections,  viz,  marked 
with  the  letter  x ;  also  a  theorem  in  the  edi- 
tion of  Euclid's  Data. 

Soon  after  the  publication  of  the  <*  Sun*^ 
Distance,"  Dr.  Stewart's  health  began  to 
decline,  and  the  duties  of  his  office  became 
burdensome  to  him.  In  the  year  1773,  he 
retired  to  the  country,  where  he  afterwards 
spent  the  greater  part  of  his  lifo,  and  never 
resumed  his  hibours  in  the  university.  He 
vras  however  so  fortunate  as  to  have  a  son 
to  wliom,  though  very  young,  he  could 
-commit  the  care  of  them  with  the  greatest 
confidence.  Mr.  Dugald  ^tewart,  having 
begun  to  give  lecturer  for  his  fotfaer  froB 
the  period  above  mentioned,  was  electod 
joint  professor  with  him  in  1775,  and  gave 
an  early  specimen  of  those  abilities,  wtich 
have  not  been  eonfined  to  a  single  science. 

After  mathematical  stndies  (on  account 
of  the  bad  state  of  health  into  which  Dr. 
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Stewart  wai  ialliDg)  bad  ceased  to  be  bis 
businesa,  tbey  contiDncd  to  be  bis  amoHe- 
meiit.  The  analogy  between  the  cirde  and 
hyperbola  bad  been  an  early  object  of  bis 
admiration.  The  extensive  views  which 
that  analogy  is  continnally  opening;  the 
alternate  appearance  and  disappearance  of 
resemblance  in  the  midst  of  so  much  dissi- 
militude, make  it  an  object  that  astonishes 
the  ezperiencedy  as  well  as  the  young  geo> 
metrician.  To  tlie  consideration  of  this 
analogy  therefore  the  mind  of  Dr.  Stewart 
very  natnrally  retnmed,  when  disengaged 
from  other  speculations.  His  usual  success 
still  attended  his  investigations;  and  he 
left  among  his  papecs  some  curious  approx- 
imationa  to  the  areas,  both  of  the  circle 
and  hyperbola.  For  some  years  toward  th^ 
eod^of  his  life,  his  health  scarcely  allowed 
him  to  prosecute  study  even  as  an  aranse*. 
ment.  He  died  the  twenty-tbutl  of  Ja- 
nuary, 1785,  at  sixty-eight  yean  of  age. 
See  voL  i.  Edinburgh  Transactions. 

STHENIA,  a  term  employed  by  the  fol- 
lowers of  Dr.  Brovm,  to  denote  that  state 
of  the  body  which  disposes  to  inflammatory 
diseases*  in  opposition  to  those  of  debiliQr 
which  arise  trom  asdienia.  Dr.  Strove,  in 
hb  work  on  the  ^'Art  of  prolonging  the 
Life  of  incurable  Persons,*'  gives  a  few  of 
the  theorems  after  the  manner  of  Brown. 
He  says  a  stronger  stimnlos  does  not,  as  is 
conmonly  believed,  destroy  a  weaker;  it 
only  leiseiia,  in  a  greater  or  less  degree,  the 
force  of  the  latter.  Sthenia  is  always  more 
violent  wlien  it  is  preceded  by  a  consider^ 
able  asthenia,  and  vice  vena,  A  famished 
person  suddenly  filled  with  food,  dies  apo- 
plectic. Droukards,  if  they  immediately 
begin  a  total  abstinence  from  wine,  expose 
tbmselves  to  incnrable  diseases.  Sthenia 
becomes  more  violent  in  proportion  as  it 
alternates  more  completely  with  asthenia, 
that  is  to  say,  hi  proportion  as  tlie  habit  is 
more  frequently  exposed  at  one  time  to 
sthenic  affections,  and  at  another  to  asthe- 
nic. By  this  perpetual  irritation  the  orga- 
nixation  becomes  so  susceptible,  that  it  is 
very  liable  to  suffer  in  the  highest  degree 
from  sthenic  diseases.  This  principle  is  of 
the  greatest  importance  for  practitioners  to 
be  aware  of,  since  it  proves  that  a  sudden 
transition  from  one  extreme  to  another  (as, 
for  example,  from  cold  to  beat,  taking  cold 
liquors  when  the  body  is  hot,  which  often 
destroys  the  tone  and  energy  of  the  sto- 
mach,) may  hiy  the  foundation  of  an  incur- 
able disease,  .which  sometimes  remains  long 
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concealed,  and  then  shows  itself  by  the 
most'alarroing  symptoms. 

SllCK,  the  same  as  baton,  an  instru- 
ment of  dignity,  which  is  occasionally  car- 
ried by  persons  and  officers  in  bigli  situa- 
tions, particularly  by  such  as  are  in  vraiting 
near  the  royal  person. 

SriCKt  gold.  An  officer  of  superior  rank 
in  the  lifeguards  so  called,  who  is  in  imme- 
diate attendance  upon  the  King's  person. 
When  his  Majesty  gives  eitlier  of  hb  regi- 
ments of  life-goards  to  an  officer,  he  presents 
hun  with  the  gold-stick.  The  colonels  o€ 
tiie  two  regiments  wait  alternately,  month 
and  month.  The  one  on  duty  is  then  called 
gold-stick  in  waitmg,  and  all  orders  relat- 
ing to  the  life-guards  are  transmitted  through 
him.  During  that  month  he  commands  the 
brigade,  receives  all  reports,  and  communi- 
cates them  to  the  King.  This  temporary 
command  of  the  brigade  does  not,  however, 
interfere  with  the  projmotions  that  may  be 
gOmg  forward,  as  eadi  colonel  lays  those 
of  his  own  particular  corps  before  hb 
Mi^^ty*  Formerly  the  gold-stick  com- 
manded all  guards  about  Iris  Majesty's  per- 
son. On  levees  and  drawing-room  days 
be  goes  into  the  King's  closet  for  the 
parole. 

Stick,  silver.  The  field  officer  of  the 
Kfe- guards,  when  on  duty,  b  so  called. 
The  silver-stick  b  in  waiting  for  a  week, 
during  wdich  period  all  reports  are  made 
through  him  to  the  gold-stick ;  and  orders,  < 
from  the  gold-stick- pass  through  him  to. 
the  brigade.  In  the  absence  of  the  gold- 
stick  on  levees  and  drawing-room  days, 
he  goes  into  the  King's  closet  for  the 
parole. 

STIGMA,  in  botany,  the  summit  of  the 
style,  the  female  organ  of  generation  in  plants, 
which  receives  the  fecundating  dust  of  tlie 
tops  of  the  stamina,  and  transmits  its  efi)n- 
via  threogh  the  style  into  the  heart  of  the 
seed- bud,  fot  the  purpose  of  impregnating 
the  seeds.  Most  plants  have  a  smgle  stig- 
ma, bnt  the  lilac  has  two,  the  bell  flower 
three,  and  in  others  there  are  four  and  five. 
Tlie  stigma,  when  single,  generally  termi- 
nates the  style :  when  there  are  several,  as 
in  tlie  cotton,  and  most  of  the  liliacioust^ 
plants,  they  are  disposed  with  admirable 
symmetry  along  its  sides. 

STILAOO,  m  botany,  a  genus  of  the 
Gynandria  Triandria  class  and  order.  £s- 
senUal  character:  calyx  one-leafed,  pitcher- 
shaped  ;  corolla  none :  female,  stigmas  ses- 
sile; drupe  with  a  two- celled  nuL  There 
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are  two  species,  wl  S.^huxntu,  and  S.  diam- 
dra. 

STILBEy  in  botany,  a  genus  of  tbe  1^1  j- 
gamia  Dioecia  class  and  order.  Generic 
character;  hermaphrodite,  calyx  exterior; 
perianth  three-leaved  $  l^ets  lanceolate, 
spreading,  and  mncronate ;  ulterior,  periantli 
one-leafed,  five<-toothed,  cartilaginous,  to 
be  hardened;  Corolla  one-petalled,  funnel^ 
form ;  stamina,  filaments  fimr,  awl  shaped, 
placed  on  the  throat,  longer;  anthers  cor- 
date, obtnse;  pistil,  germ  superior,  ovate; 
style  filiform,  length  of  tlie  stamens ;  stigma 
acute;  pericarphim  none,  but  tlie  interior 
calyx  inclosing,  hardened,  deciduous ;  seed 
one :  male  on  a  distinct  individual ;  calyx 
exterior  as  in  the  hermaphrodite ;  interior 
none;  corolla  as  in  the  hermaphrodite;  the 
tube  membranaceotis;  stamina  as  in  the- 
hermaphodite ;  pericarpinm  and  seed  none. 
There  are  three  species,  all  natives  of  the 
Cape  of  Good  Hope. 

STILBITE.  This  stone  was  first  formed 
into  a  distinct  spiecies  by  M.  Hany.  For- 
merly it  was  considered  as  a  variety  of 
zeolite.  Tlie  primitive  form  of  its  crystals 
is  a  rectangular  prism,  whose  bases  are  rec- 
tangles. It  crystallizes  sometimes  in  dode- 
cahedrons,' consisting  of  a  foor-std^d  prism 
with  hexagonal  faces,  terminated  by  four- 
sided  simimit5,  wiiose  faces  are  oblique 
parallelograms ;  spmetimes  in  Six-sided 
prisms,  two  of  whose  solid  angles  are  want- 
ing, and  a  small  triangular  face  in  their 
plac^  Its  texture  is  foliated.  Thelamin» 
are  easily  separated  from  each  other,  .and 
Sire  somewhat  flexible.  Lustre  pearly.  Hard* 
ness  inferior  to  that  of  zeolite,  whicb 
scratches  stilbite.  Specific  gravity  3.5. 
Colour  pearl-white.  Powder  brigh^white, 
sometimes  with  a  shade  of  red.  This  pow- 
der, when  exposed  to  the  air,  cakes  and 
adheres  as  if  it  had  absorbed  wiiter.  It 
causes  syrup  of  violets  to  assume  a  greenr 
colour.  When  stilbite  is  heated  in  a  porce- 
lain crucible,  it  swells  up  and  assumes  the 
colour  and  semi-transparency  of  baked  por-' 
celain.  By  this  process  it  loses  0.185  of  its 
weight  Before  the  blow-pipe  it  froths  like 
borax,  and  then  melb  into  an  opafque  white - 
coloured  enamel.  The  constituent  parts  are, 

Silica............... 5f.O 

Alumina 17.5  ' 

Lime 9.0 

VAtcr. l«.5 

97.0 
3.0 

100 
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STILLINGIA,  in  botany,  so  named  ia 
honour  of  Benjamin  StiJUingfleet,  a  genus 
of  the  Monoecia  Monadelphia  class  and 
order.  Natural  order  of  Tricoccte.  Ea- 
4)horbiae,  Jussieu.  Essential  diaracter: 
male,  calyx  hemispherical,  many-flowered  • 
corolla  tubular,  erose:  female,  calyx  one- 
flowered,  inferior;  corolla  ^superior;  style 
trifid ;  capsule  tricoccous.  There  is  but  one 
species,  va.  8.  sylvatica;  this  is  a  shrub 
with  many  upright,  round,  milky  stems, 
three  feet  in  height,  terminated  by  a  spike ; 
two  branches  commonly  spring  out  at  the 
base  of  the  spike ;  leaves  alternate,  petioled, 
remote,  elliptic,  serrulate,  shining,  spread*- 
ing ;  spike,  or  ament,  terminating,  sessile; 
flowers  smiU  and  yeUow.  It  is  a  native  of 
Carolina  in  pine  woods. 

STIMULI,  fn  botany,  siUgSy  a  species 
of  armature,  or  ofiensive  weapon,  with 
which  some  plants  are  armed,  as  the 
nettle. 

STINK  poi,  an  earthen  jar  charged  with 
powder,  grenades,  and  other  materials  of 
an  offensive  and  suffocating  smell.  It  ia 
sometimes  used  by  privateers  to  annoy  ao 
enemy  when  they  mean  to  boanl. 

Stink  stone^  of  Stinkstein,  in  minera- 
logy, a  species  of  the  Talc  genus.  Is  of  a 
wood-brown  colour;  it  occurs  massive,  and 
sometimes  disseminated ;  internally,  its  lus- 
tre is  from  dull  to  glimmering;  when  rub- 
bed it  emits  an  urinous  smell ;  bnt  wbeo  ex- 
posed to  heat  it  loses  its  colour  and  smeO, 
and  is  converted  into  quick-lime :  it  effer- 
vesces 4>owerfuily  widi  acids.  It  consists 
of  lime  and  carbonic  acid,  and  a  hydit>-8ul» 
phnret,  which  is  the  cause  of  the  smell 
which  it  emits  when  rubbed:  it  is  foimd 
principally  in  beds.  Tbe  lightest  coloured 
varieties  are  the  softest. 

Sl'IPA,  in  botany  f  feather  grass,  a  genus 
of  the  Triandria  Digynia  class  and  order. 
Natural  order  of  Gramina,  Grammea,  or 
Grasses.  Essential  character:  calyx  two- 
valved,  one-flowered;  corolla  outdr  valve 
with  a  terminating  awn,  jointed  at  the  base. 
There  are  fourteen  species,  of  which  we 
shall  notice  the  S.  pennata,  soft  feather 
grass :  tlie  root  is  perennial,  fibrous,  and 
tufted ;  culms  simple,  a  foot  m  height,  up* 
right,  round,  smooth,  without  knots,  cloth- 
ed entirely  with  the  sheaths  of  the  leaves ; 
leaves  rolled  in,  and  bristle-shaped,  mncro* 
nate,  glaucus  ;  sheaths  long,  and  widened  ; 
stipule  lanceolate,  growing  to  the  leaf;  pa- 
nicle simple,  few-flowered ;  floweis  large, 
from  four  to  six ;  floret  awl-shaped,  ronnd, 
nerrelessy  shorter  than  the  calyx^  silky, 
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briatly  at  the  base ;  the  feathered  awns  ^e 
a  beaatifiil  and  remarkable  featare,  at  once 
dis.tliigaishing  thia  from  all  otlier  grasses, 

STIPULA,  in  botany,  siraw^  one  of  the 
fulcrm  or  sopports  of  plants,  defined  by  lin* 
Dsena  to  be  a  small  leaf,  stationed  on  each 
side  the  base  of  the  foot-stalks  of  tlie  flower 
and  leaves,  at  their  first  appearance,  for 
the  purpose  of  support.^  linnaeas  considers 
the  ttipolae  as  essential  characters,  in  dis- 
criminatiDg  the  species:  they  exliibit  the 
same  Tariety  in  form  and  structure  as  tlie 
leaves,  at  whose  insertion  they  are  fre- 
quently placed.  The  greater  number  of 
plants  have  two  stipulae,  one  on  eadi  side 
of  the  foot-stalk.  Some  stipulae  fall  before 
the  leaves,  as  in  the  cherry;  otliers  are 
permanent,  or  continue  till  the  fiill  of  the 
leaves,  as  in  the  rose,  raspberry,  &c.  In 
most  plants,  the  stipulae  are  detached  from 
the  stalk ;  but  in  the  rose,  raspberry,  &c. 
they  grow  close  to  the  plant.  By  means 
of  the  stipuhe,  we  havp  frequently  capital 
means  of  distingnishing  the  species :  as  an 
example,  the  African  and  Ethiopian  species 
of  honey-flower  are  essentially  distinguished 
from  one  another,  by  the  number  and  situa- 
tion of  the  stipulte,  which,  in  the  former, 
are  single,  and  grow  to  the  stalk  ;  in  the 
latter  double,  alid  detached  from  it. 

STOCKING,  that  part  of  the  dothmg 
of  the  leg  and  foot  which  immediately  co* 
vers  their  nudity,  and  screens  them  from 
the  cold,  &c.  Anciently,  the  only  stock- 
ings in  use  were  made  of  cloth,  or  mf  milled 
atofls  aewed  together;  but  since  the  in- 
vention of  knitting  and  weaving  stoekings 
of  silk,  wool,  cotton,  thread,  &c.  tlie  use 
of  doth  sto<^ings  is  quite  laid  aside.  The 
modem  stodcings,  whether  woven  or  knit, 
are  a  kind  of  plexuses,  formed  of  an  infiuite 
number  of  little  knots,  called  stitches, 
loops,  or  meshes,  intermingled  in  one  ano- 
ther. Knit  stockings  are  wrought  with 
needles  made  of  polished  iron  or  brass  wire, 
which  interweave  the  threads,  and  form  the 
meshes  the  stocking  consists  of.  This  ope- 
ration is  called  knitting,  the  invention 
wtiereof  is  commonly  attributed  to  the 
Scots,  on  this  ground,  that  the  first  works 
of  this  kind  came  from  thence.  It  is  ad- 
ded, that  it  was  on  this  account  that  the 
company  of  stocking-knitters,  established 
at  Paris  in  1527,  took  for  their  patron  St 
Fiacre,  who  is  said  to  have  been  the  son  of  a 
king  of  Scotland, .  Woven  stockings  are 
ordhiarily  very  fine ;  they  are  manufactured 
on  a  fhune^  or  maciiine  of  polished  iron. 
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The  Englii^  and  French  have  greatly 
contested  the  honour  of  the  invention  of 
the  stocking-loom;  but  we  are  assured, 
whatever  pretensions  the  French  claim  to 
this  invention,  that  the  same  was  certainly 
devised  by  William  Lee,  of  St.  John's  Col- 
lege, Cambnd^e,^  iu  the  year  1589,  though 
it  is  true,  that  ha  first  made  it  public  in 
France,  after  despairing  of  success  in  his 
own  country. 

STOCKS,  or  PubUc  Funds  in  England. 
By  the  word  slock  was  originally  meant  a 
particular  sum  of  money  contributed  to  the 
establishing  of  a  fund  to  enable  a  com- 
pany to  carry  on  a  certain  trade,  by  means 
of  which  the  person  biecame  ,a  partner  in 
that  trade,  and  received  a  share  of  the  pro- 
fit made  thereby,  in  proportion  to  the 
mqney  en^ployed.  But  this  term  has  been 
extended  further,  though  improperly,  to  sig- 
nify any  sum  of  money  which  has  been 
lent  to  the  government,  on  condition  of  re- 
ceiving a  certain  interest  till  the  money  is 
repaid,  and  which  makes  a  part  of  the  na- 
tional debt  As  the  security  both  of  the 
government  and  of  the  public  companies 
is  esteemed  preferable  to  that  of  any  pri- 
vate person,  as  the  stocks  are  negotiable 
and  may  be  sold  at  any  time,  and  as  the  in- 
terest is  always  punctually  paid  when  due  ; 
so  they  are  thereby  enabled  to  borrow 
money  on  a  lower  interest  than  what  could 
be  obtained  from  lending  it  to  private  per- 
sons, where  there  must  be  always  some 
danger  of  losing  both  prinqpal  and  inte- 
rest. But  as  every  capital  stock  or  fund  of  - 
a  company  is  raised  for  a  particular  pur- 
pose, and  limited  by  parliament  to  a  certain 
sum,  it  necessarily  follows,  that  when  that 
fund  is  completed,  no  stock  can -be  bought 
of  the  company;  though  shares  already 
purchased  may  be  transferred  from  one 
peijMm  to  another.  This  being  the  case, 
there  ia  frequently  a  great  -disproportion 
between  the  original  value  of  the  shares  and 
what  is  given  for  them  when  transferred ; 
for  if  there  are  more  buyers  than  sellers,  a 
person  who  is  indifferent  about  sdUng  will 
not  part  with  his  share  without  a  consi- 
derable profit  to  himself ;  and  on  the  con^ 
trary,  if  many  are  disposed  to  sell,  and  few 
inclined  to  buy,  the  value  of  such  shares 
will  naturally  fkll  in  proportion  to  tho  im- 
patience of  those  who  want  to  turn  theii- 
stock  Into  spede.    See  Funds.  ^ 

For  the  sake  of  those  who  deal  much  in 
the  stocks,  we  shall  give  a  Table  showing 
the  comparative  value  percent  of  the  seve- 
S  « 
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nl  publit!  fimcls,  tnd  the  animal  interests 
'produced  by  1002«  invested  at  different 
prices. 


Bank 

Ind.St. 

\^ 

4  per 

5  per 

Stock 

lOiper 

AnnuRl 

Cents. 
60 

Ceuts. 

TperC. 

Cent. 

Interest. 

45 

75 

105  . 

157J 
I6OI 

6  13     4 

45^ 

61 

76J 

1064 

ie8j 

110} 

6  11     1 

461 

6« 

77i 

162^ 

6     9     0 

47i 

63 

7Bi 

165J 

6     6  11 

.18 

64 

80 

112 

168 

6    5    0 

48|. 

65 

81| 

113| 
115} 
117| 

170J 
173J 

6    3    0 

49- 

66 

82i 

6     12 

501 

67 

83i 

1751 
178} 
ISlJ 

5  19     4 

51 

68 

85 

119 

5  17    7 

5U 

69 

86i 

IVOi 
122I 

5  15  11 

52^ 

70 

87i 

183^ 

5  14    3 

53| 

71 

*88^ 

124i 

1864 

5  12    « 

54 

78 

90 

126 

189 

5  11     1 

n 

73 
74 

9li 
92i 

I29I 
ISIJ 

194| 

5     9     6 
5     8     1 

56^. 

75 

9^ 

196i 
199^ 
202^ 

5    6    7 

57 

76 

95 

133 

5    5     3 

m 

77 

96i 

ii 

5    3  10 

58| 

78 

97i 

2044 

5     2     6 

59i 

79 

98i 

207J 

5     13 

60 

80 

100 

140* 

210 

5    0    0 

601 

81 

lOlJ 

143I 

1451 

212| 
216{ 

4  18     9 

61i 

8« 

102i 

4  17     6 

62| 

'83 

103i 

217| 
220| 
223| 

4  16    4 

63 

84 

105 

147 

4  15     8 

63^ 

85 

106i 

1484 
150i 
I52J 

4  14    0 

64i 

86 

107i 

2^ 

4  13    0 

65i 

37 

108^ 

228^ 

4  11  11 

66 

88 

110 

154 

231 

4  10  10 

661 

89 

lUj 
11*1 

15?! 
159i 

233i 

4     9  10 

67\ 

90 

4     8  10 

68i 

91 

113^ 

2381 
24l| 
244| 

4    7  10 

69 

92 

115 

161 

4     6  11 

69i 

9S 

116i 

in| 

162| 
166^ 

4     6     0 

70i 

94 

2464 
249| 

4    5     1 

7ii 

95 

118j 

4    4    2 

72 

96 

120 

168 

252 

4    3    3 

724 

97 

12li 
I22I 

169| 

irii 

254J 

4    2    5 

73- 

98 

857i 

4    17 

74^ 

99 

123^ 

173i 

259, 
262^ 

4    0    9 

75 

100 

125 

175 

4    0    0 

Stocks,  among  ship-carpenters,  a 
frame  of  timber,  and  great  posts  made 
ashore,  to  bnild  pinnaces,  ketches',  boats,^ 
and  such  small  craft,  and  sometimes  small 
frigat&H.  Hence  we  say,,  a  ship  is  on  the 
stocks,  when  she  is  a  building.  ' 

Stocks,  a  wooden  machine  to  put  the 
legs  of  offenders  in,  for  the  securing  of  dis- 
ordiTly  persons,  and  by  the  Mray  pf  punish- 
ment in  divers  cases,  ordained  by  statute, 
&r.  And  it  is  said,  tliat  every  vill,  within 
the  precinct  of  a  town,  is  indictable  for 
not  liaving  a(  pair  of  stocks,  and  shall  forfeit 
tiYej>oundi. 
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STOEBE,  in  botany,  a  genus  of  the  Syn- 
genesia  Polygamia  Segregata  tiass  and  or* 
der.  Natural  order  of  Nncamentac«.  Co- 
i^bifens,  Jussien.  Essential  character : 
calyx  one-flowered  ;  corolhi  tubular :  h^- 
maphrodite,  receptacle  naked;  down  fea- 
thered. There  are  nine  species,  chiefly 
natives  of  the  Cape  of  Good  Hope ;  they 
are  shrubby  plants,  resembling  heath ;  at 
the  Cape  it  forms  the  principal  food  of  the 
rhinoceros. 

STOICS,  a  sect  of  ancient  philosophers^ 
the  followers  of  Zeno,  thus  called  from  the 
Greek  r^i  which  signiiies  a  porch  or  porti- 
co, in  regard  Zeno  used  to  teach  under  a 
portico,  or  piazza.  It  was  the  common 
fault  of  the  stoics  to  introdnce  abundance 
of  subtilty  and  dryness  into  their  disputa- 
tions, either  by  word  of  moutii,  or  in  writ- 
ing. They  seemed  a^  carefully  to  avoid  all 
beauty  of  style,  as  depravity  of  morals. 
Chrysippus,  who  was  one  of  die  stoics,  did 
no  great  honour  to  his  sect,  and  c4Hild  only 
disgrace  it.  He  believed  tlie  gods  perish- 
able, and  mamtained,  tliat  tliey  would  ac- 
tually perish  in  the  general  conflagration. 
He  allowed  the  most  notorioi/s  and  abomi- 
nable incests,  and  admitted  the  commouity 
of  wives  amongst  sages.    See  Zeno. 

STOKESIA,  in  botany,  so  named  in  ho- 
nour of  Jonathan  Stokes,  M.  D.  a  genus  of 
the  Syngenesia  Polygamia  JEqualis  dass 
and  order.  Essential  charaoter:  coroUets 
m  the  ray ftinnel-form,  longer,  irregular; 
down  four-bristled ;  receptacle  naked. 
Ttiere  is  but  one  species,  viz,  S,  cy«iea> 
blue-flowered  stokesia.  Hiis  plant  lias  a 
corolla  resembling  that  of  the  common  bhie 
bottle,  centanrea  cyanus,  with  almost  the 
calyx  of  carthamns,  to  which  genns  it  is  al- 
lied.   It  is  a  native  of  Sonth  Carolina. 

STOLE,  a  sacerdotal  ornament,  worn  by 
the  Romish  parish-priests  over  tfieir  sni> 
plice,  as  a  mark  of  superiority  in  their  re- 
spective churches ;  and  by  other  priests, 
over  the  alb,  at  celebrating  of  mass,  in 
which  case  it  goes  across  th^  stomach ;  and 
by  deacons,  -over  the  left  shoulder,  scarf- 
wise;  when  the  priest  reads  the  gospel  for 
any  one,  he  lays  tlie  bottom  of  his  stole  <ni 
his  head.  Hie  stole  is  a  broad  swath,  or 
•lip  of  stuff' hanging  from  the  neck  to  the 
feet,  vtith  three  crosses  thereon.  The  bi- 
shops anciently  pretended,  that  the  parish- 
priests  were  never  to  appear  before  them, 
but  in  their  stole.  In  Flanders  and  Italy, 
they  always  preach  in  stoles ;  it  Is  supposed 
to  be  a  representation  of  the  extremities  of 
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tlie  long  robe  wore  by  tbe  lilgb^priest  of 
the  Jews. 

Stole,  ^mm  of  they  the  eldest  gentleman 
of  his  Maje8ty*s  bed-chamber,  whose  office 
and  honour  it  is  to  present,  and  put  on,  his 
Majesty's  first  garment,  or  shirt,  every 
mommg,  and  to  order  the  things  in  the 
chamber. 

STOLEN  goods.  To  help  people  to 
stolen  goods  for  reward,  without  appre- 
hending the  felon,  is  felony.  4  George  I. 
e.  11.  Persons  having,  or  receiving,  lead, 
iron,  copper,  brass,  bell  metal,  or  solder, 
knowing  tbeni  to  be  stolen,  shall  be  trans- 
ported. 29  George  II.  c.  30. 

STOMACH.    See  Anatomy. 

STOMOXYS,  in  natural  history,  a  genus 
of  insects  of  the.  order  Diptera.  Sncker 
with  a  single  valved  sheath,  inclosing  bris- 
tles, each  hi  its  proper  sheaUi ;  two  feelers, 
short,  setaceous,  of  five  articulations;  an- 
tennae setaceous.  There  are  sixteen  species 
in  two  sections :  A.  sheath  convolute,  and 
genicolate  at  the'  base,  with  two  bristles. 
B.  sheath  covering  the  mouth  with  five 
bristles. 

STONE  (Edmund),  In  biography,  a  dis- 
tingnisiied  self-tanglit  mathematician,  was 
born  in  Scotland  \  but  neither  the  place  nor 
time  of  his  birth  are  well  known ;  nor  have 
we  any  memoirs  of  his  life,  except  a  letter 
Irom  the  Chevalier  de  Ramsay,  autfior  of 
the  "  Travels  of  Cyrus,"  m  a  letter  to  Father 
Castel,  a  Jesuit  at  Paris,  and  published  m 
the  **  Memoirs  de  Trevonx,"  p.  109,  as  fol- 
lows :  ''  True  genius  overcomes  all  the  dis- 
advantages of  birth,  fortime,  and  education  ; 
of  which  Mr.  Stone  is  4  rare  example. 
Bom  the  son  of  a  gardener  of  the  Duke  of 
Argyle,  he  arrived  at  eight  years  of  age  be- 
fore he  learned  to  read.  By  chance  a  ser- 
vant having  taught  young  Stone  the  letters 
of  the  alphabet,  tliere  needed  nothing  more 
to  discover  and  expand  his  genius.  He  ap- 
plied himself  to  study,  and  he  arrived  at  tlie 
kaowledge  of  the  most  sublime  geometry 
and  analysis  without  a  master,  without  a 
conductor,  without  any  other  guide  but 
pare  genins. 

At  eighteen  years  of  age  he  had  made 
these -considerable  advances  without  being 
known,  and  without  knowhig  himself  the 
prodigies  of  his  acipusitions.  Tbe  Duke  of 
Aiigyle,  who  joined  to  his  military  talents  a 
geoeral  knowledge  of  every  science  that 
adorns  the  mind  of  a  nun  of  his  rank,  walk- 
ing one  day  in  his  garden,  saw  lying  on  the 
giasB  a  Latin  copy  of  Sir  Isaac  Newton's 
calebiked  "  Friiicipia.''    H\e  called  some 
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one  to  him  to  take  and  carry  it  back  to  his 
library.  Onr  young  gardener  told  him  that 
the  book  belonged  to  him.  'To  yon!'  re- 
plied the  Duke.  *  Do  you  understand  geo- 
metry, Latin,  Newton^  *  I  know  a  little 
of  them,'  replied  the  yonng  man,  with'  an  air 
of  simplicity  arising  from  a  profound  igno- 
rance of  his  own  knowledge  and  talents. 
The  Duke  was  surprised;  and  havuig  a 
taste  for  the  sciences,  he  entered  into  con- 
versation with  the  young  mathematician: 
he  a'iked  him  several  questions,  and  was 
astonished  at  tlie  force,  the  accuracy,  and 
the  candour  of  his  answers.  *  But  how,* 
said  tlie  Duke,  <  came  you  by  the  know- 
ledge of  all  these  thingsf  Ston^  replied, 
•  A  servant  taught  me,  ten  years  pince,  to 
read:  does  one  need  to  know  any  thing 
more  than  the  twenty-four  letters  .in  order 
to  learn  every  thing  else  that  one  wishes?* 
The  Duke's  curiosity  redoubled ;  he  Siit  down 
upon  a  bank,  and  requested  a  detail  of  ail 
his  proceedings  in  becoming  so  learned. 
<  I  first  learned  to  r^d/  said  Stone :  <  tlie 
masons  were  then  at  work  upon  your  house : 
I  went  near  them  one  day,  and  I  saw  that 
the  architect  nsed  a  rule,  compajt^jcs,  and 
tlmt  he  mafle  calculations.  I  inquired  what 
might  be  the  meaning  and  use  of  these 
things;  and  I  was  informed  that  there  was 
a  science  called  aritlmietic :  I  purchased  a 
book  of  arithmetic,  and  I  learned  it.  I  was 
told  there  was  another  science  called  geo- 
nuetry:  I  bought  the  books,  and  I  learned 
geometry.  By  reading  I  found  that  there 
were  good  books  in  these  two  sciences  in 
Latin :  I  bought  a  dictionary,  and  I  learned 
Latin.  I  understood  also  that  there  were 
good  books  of  the  same  kind  in  French :  I 
bought  a  dictionary,  and  I  learned  French. 
And  this,  my  Lord,  is  what  I  have  done :  it 
seems  to  me  that  we  may  learn  every  thing 
when  we  know  th^  twenty-four  letters  of 
the  alphabet.'  This  account  charmed  the 
Duke.  He  drew  this  wonderful  genins  out  of 
his  obscurity ;  and  he  provided  him  with  an 
employment  which  left  him  pltmty  of  time 
tp  apply  himself  to  the  sciences.  'He  disco- 
vered in  him  also  the  same  genius  for  music, 
for  paintmg,  for  architecture,  for  all  the 
sciences  which  depend  on  cakuhitions  and 
proportions. 

*<  I  have  seen  Mr.  Stone.  He  is  a  man 
qf  great  simplicity.  He  b  at  present  sen- 
sible of  his  own  knowledge ;  but  he  is  not 
puffed  up  with  it.  He  is  possessed  with  a 
pure  and  dbmterested  lov6  for  tlie  matlie* 
matics ;  though  he  is  not  solicitous  to  past 
for  a  Qiathematician ;  vanity  having  no  part 


Digitized  by 


Google 


STO 

in  the  gieat  labour  be  snstains  to  excel 
in  that  science.  He  despises  fortune 
.  also ;  ai)d  he  has  solicited  me  twenly  times 
to  request  the  Duke  to  give  him  less  em- 
ployment, which  may  not  be  worth  the  half 
of  that  he  now  has,  ih  order  to  be  more  re- 
tired, and  less  taken  off  from  his  favonrite 
studies.  He  discovers  sometimes,  by  me-?, 
thods  of  his  own,  truths  which  others  have 
discovered  before  liim.  He  is  charmed  to 
find  on  these  occasions  that  he  is  not  a 
tirst  inventor,  and  that  others  have  made  a 
greater  progress  than  he  thought,  Far 
from  being  a  plagiary,  he  attributes  ingeni* 
ons  solutions,  which  he  gives  to  certain 
problems,  to  the  bints  which  he  has  found 
in  others,  although  the  connection  b  but 
very  distant,"  &c. 

Mr.  Stone  was  author  and  translator  of 
several  usefnf  works;  m.  1.  <<  A  New  Ma- 
thematical Dictionary,*' in  1  vol.  8vo.  first 
printed  in  1726.  2.  "  Fluxions,"  m  1  vol. 
8vo.  1750.  The  Direct  Metliod  is  a  trans- 
hltion  from  the  French  of  HospitaPs  **  Ana- 
lyse des  Infiniments  Petits  ;**  and  the  In- 
verse Method  was  supplied  by  Stone  him- 
self. 3.  *'  The  Elements  of  Euclid,''  in  2 
vols.  8vo.  17S1.  A  neat  and  ijseful  edition 
of  tliese  Elements,  with  an  account  of  the 
life  and  writings  of  Eutlid,  and  a  defence  of 
his  Elements  against  modem  objectors. 
Beside  oUier  smaller  works.  Stone  was  a 
fellow  of  the  Royal  Society,  and  had  in- 
serted in  the  **  Philosophical  Transactions," 
(vol.  xU.  p.  218)  an  **  Account  of  two  spe- 
cies of  Lines  of  the  thurd  Order,  not  men- 
tioned by  Sir  Isaac  Newton  or  Mr.  Stir- 
ling.- 

Stone  denotes  a  certain  quantity  or 
w^i;hi  of  some  commodities.  A  stone  of 
beef,  at  London,  is  the  quantity  of  eight 
pounds ;  in  Herefordshire,  twelve  pounds ; 
in  the  north,  sixteen  ponpds.  A  ^tone  of 
wool  (according  to  the  statute  of  11  Henry 
Vn.)  is  to  weigh  fourteen  pounds;  yet  in 
some  places  it  is  more,  in  ot|^ers  less;  as  in 
CHoucestersbire,  fifteen  poitnds;  in  Here- 
fordshire, twelve  pounds.  A  stoqe»  among 
borse  coursers,  is  the  height  of  fourteen 
pounds. 

STONEHENGE,  a  celebrated  mono- 
roent  of  antiquity,  stands  in  the  middle  of  a 
flat  area  near  the  summit  of  a  hill  six  miles 
distant  from  SaTisbnry.  It  is  inclosed  by  a 
circular  double  bank  and  ditch,  near  thirty 
feet  broad,  after  crossing  which  we  ascend  SO 
yards  before  we  reach  the  work.  The  whole 
febric  consisted  of  two  circles  and  two 
ovals.    The  outer  circle  is  about  108  ieet 
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diameter;  oonsisting,  when  entire,  of  €0 
stones,  30  uprights  and  50  Imposts,  of  which 
remain  only  24  uprights,  17  standmg  and  T 
down,  3|  feet  asunder,,  and  8  imposts. 
Eleven  uprights  have  their  5  imposts  on 
thein  by  the  grand  entrance^  These  stone* 
are  from  13  to  20  feet  high.  Tlie  lesser 
circle  'is  somewhat  more  than  8  feet  from 
the  inside  of  the  outer  one,  and  consisted  of 
40  lesser  stones  (the  highest  6  feelX  of 
which  only  19  remain,  and  only  il  SUukI- 
ing :  the  walk  between  these  two  drdes  b 
300  feet  ia  circumference.  The  adytum,  or 
cell,  is  an  oval  formed  of  lO  stones  (from  16 
to  22  feet  high)  in  pairs,  with  imposts, which 
Dr.  Stnkely  calls  trilithons,  and  above  30 
feet  high,  rising  in  height  as  they  go  roundt 
and  each  pair  separate,  and  not  connected 
as  the  outer  pair;  the  highest  8  feet  Within 
these  are  19  more  smaller  single  stones,  of 
which  only  six  are  standing.  At  the  upper 
end  of  the  adytum  is  the  altar,  a  large  slab 
of  blue  coarse  marble,  20  inches  thick,  16 
feet  long,  and  4  broad ;  pressed  down  by 
the  weight  of  the  vast  stones  that  have  fall- 
en upon  it.  The  whole  number  of  stones, 
uprights,  imposts,  and  altar,  is  exactly  140. 
The  stones  are  far  from  being  artificial,  but 
were  most  probably  brought  from  those 
called  the  Grey  Weathers,  on  Marlborough 
Downs,  15  or  16  miles  off;  and  if  tried  with 
a  tool,  they  appear  of  the  same  hardness, 
grain,  and  colour,  generally  reddish.  The 
heads  of  oxen,  deer,  and  other  beasts,  have 
been  found  on  digging  in  and  about  Stone- 
henge;  and  human  bones  in  the  circumja- 
cent barrows.  There  are  three  entrances 
from  the  plain  to  this  stnictnre,  the  most 
considerable  of  which  is  from  the  north* 
east,  and  at  each  of  them  were  raised,  oq 
the  outside  of  the  trench,  two  huge  stones, 
with  two  smaller  within  parallel  to  tfaequ 

It  has  been  long  a  dispute  among  the 
learned,  by  what  nation,  and  for  what  pur- 
pose, these  enormous  stones  were  coUectecl 
and  arranged.  The  first  accoimt  of  this  stroc* 
tnre  we  meet  ^ith  b  in  Geoffrey  of  Mon- 
mouth, vfho,  in  the  reign  of  Kmg  Stephen, 
wrote  the  hbtory  of  the  pritons  in  Latia  He 
tells  us,  that  it  was  erected  by  the  counsel  of 
Meriin,  the  British  enchanter,  at  the  com- 
mand of  Aurelius  Ambrosios,  the  hist  British 
king,  m  memory  of  460  Britons,  who  were 
murdered  by  Hengist  the  Saxon.  The  next 
account  i$  that  of  Polydore  Virgil,  who  says 
that  the  Britons  erected  this  as  a  sepulchral 
monument  of  Aurelius  Ambrosius.  Others 
suppose  it  to  have  been  a  sepulchral  monn- 
ment  of  Boadicea,    the    fatuous  Qritish 
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Queen*  luigo  Jooes  is  of  opinion  that  it 
was  a  Roman  temple,  from  a  stone  16  feet 
lang,  and  4  bro^d^  placed  in  an  exact  posi- 
tion iQ  the  eastward  aItar4asbion.  Mr. 
Charlton  attribated  it  to  the  Danes,  mrho 
were  two  years  roasters  of  Wiltshire  -,  a  tin 
tablet,  on  which'  were  some  unknown  cha- 
racters, supposed  to  be  Punic,  was  jdug 
up  near  it  in  the  reign  of  Henry  VIII.  but 
ia  lost:  probably  that  might  have  giveif 
some  information  respecting  its  founders. 
Its  common  name,  Stonehenge,  i^  Saxon, 
and  signifies  a  **  stone  gallows,"  to  which 
those  stones  having  transverse  imposts  bear 
some  resemblance.  It  is  also  called  in 
Welsh  choir  gwvTy  or  "  the  giant* s  dance." 
Mr.  Grose  thmks  that  Dr.  Stukely  has  com- 
pletely proved  this  structure  to  have  been 
m  Britisli  temple  in  which  the  Druids  offici- 
ated. He  supposed  it  to  have  been  the  ma- 
tropoUtan  temple  of  Great  Britain,  and 
translates  the  words  choir  gouty  ^  the  great 
choir,  or  temple." 

Stonb  ware,  a  species  of  pottery,  so  call^, 
ed  from  its  hardness.    Sec  Dblft  trore, 
Porcelain,  and   Pottbry.    Clay  is  a 
principal  ingredient  ui  pottery  of  all  kinds, 
which  has  the  property  of  hardening  in  tlie 
fire,  and  of  receiving  «nd  preserving  any 
form  into  which  it  b  moulded.    One  kind 
of  clay  resists  the  most  violent  action  of  the 
fire,  aiFter  being  liardened  to  a  certain  de- 
gree ;  but  is  incapable  of  receiving  a  suffi- 
cient degree  of  hardness  and  solidity.  A  se- 
cond kind  assumes  a  hardness  resembling 
that  of  fiint,  and  such  a  compactness,  that 
vessels  made  of  it  liave  a  glossy  appearance 
in    their  fracttu-e,   resembling   porcelain. 
These  two  species  owe  their  peculiar  pro- 
perties, of  resisting  heat  without  melting, 
to  sand,   chalk,   g}'psum,   or  ferruginous 
earth,  which  they  contain.    A  third  species 
of  clay  begins  to  harden  with  a  moderate 
Hre,  and  melts  entirely  with  a  strong  ^re. 
It  b  of  the  second  species  that  stone  ware 
is  made.    The  most  ^mous  manufactory  of 
stone  ware,  as  well  as  of  otlier  kinds  of  pot- 
tery, b  at  Bnrslem  in  Staffordshire.    Tlib 
can  be  traced,  witli  certainty,  at  least  two 
centuries  back ;  but  of  its  first  introduction 
no  tradition  remains.    In  1686,  as  we  learn 
from  Dr.  Plot* s  "  Natural  Hbtory  of  Staf- 
fordshire," published  in  that  year,  ouly  the 
coarse  yellow^   red,   black,  and  mottled 
wares  were  made  in  thb  country ;  and  tlie 
only  materiab  employed  for  them  appear 
to  have  been  the  different  coloured  clays 
which  are  found  in  the  neighbourhood,  and 
vhicb  form  some  of  the  veasures  or  strata 


of  the  coal  mines.  These  coarse  clays  made 
the  body  of  the  ware,  and  the  glaze  was 
produced  by  powdered  lead  ore,  sprinkled 
on  the  pieces  before  firing,  with  tlie  addi< 
tion  of  a  little  manganese  for  some  particu* 
lar  colours.    The  quantity  of  goods  mann« 
factured  was  at  that  time  so  inconsiderable, 
that  the  chief  sale  of  them,  the  Doctor 
says,  was  "  to  poor  crate-men,  who  carried 
them  on  their  backs  all  over  the  country." 
About  the  year  1690,  two  ingenious  aitbant 
from  Germany,  of  the  name  of  Eller,  set- 
tled near  Burslem,  and  carrietl  on  a  small 
work  for  a  little  time.    They  brought  mto 
this  country  the  method  of  glazing  stone 
ware,  by  casting  salt  into  the  kiln  while  it 
b  hot,  and  some  otlier  improvements  of 
less  importance ;  but,  finding  they  could 
not  keep  their  secrets  to  themselves,  they 
left  the  phice  rather  in  disgust.    From  thb 
4ime,  various  kinds  of  stone  ware,  ghized  by 
the  fumes  of  salt,  in  the  manner  above-men- 
tioned, were  added  to  the  wares  before 
made.    The  white  kmd,  which  afterwards 
became,  and  for  many  succeeding  years 
continued,  the  staple  branch  of  pottery,  b 
said  to  have  owed  its  origui  to  the  following 
accident.    A  potter^  Mr.  Astbury,  travel- 
ling to  London,  perceived  something  amiss 
with  one  of  hb  horses'  eyes,  an  hostler  at 
Dunstable  said  he  could  soon  cure  him,  and 
for  that  purpose  put  a  common  black  flint 
stone  mto  the  fire.    The  potter  observmg 
it  when  taken  out,  to  be  of  a  fine  tfrbite,  im- 
mediately conceived  the  idea  of  improving 
hb  ware  by  the  addition, of  thb  material  to 
the  whitest  clay  he  could  procure :  accord- 
ingly he  sent  home  a  quantity  of  the  flint 
stones  of  that  country,  where  tliey  are  plen- 
tiful amoqg  the  chalk,  and  by  mixing  them 
with  tobacco-pipe  clay,  produced  a  white 
stone  ware,  much  superior  to  any  that  had 
been  seen  before.    Some  of  the  other  pot- 
ters soon  discovered  the  source  of  thb  su- 
periority, and  did  not  fail  to  follow  his  ex- 
ample.   For  a  long  time  they  pounded  the 
flmt  stones  ui  private  rooms,  by  manual  to- 
bour  in  mortars ;  but  many  of  the  poor 
workn^en  suffered  severely  fix>m  the  dust  of 
the  flint  getting  into  theur  lungs,  and  pro- 
ducing dreadfal  coughs,  consumptions,  and 
other  pulmonary  disorders.    These  disas- 
ters, and  the  increased  demand  for  the  flint 
powder,  induced  them  to  try  to  grind  it  by 
milb  of  yarious  constructions ;  and  this  me- 
thod being  found  both  effectual  and  safe, 
has  continued  in  practice  ever  since.   With 
these  improvements,  m  the  beginning  of  the 
present  century,  varioos  articles  wereprt- 
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fhaced  for  tea  and  coffee  equipages.    Soon 
after,  attempts  were  made  to  famisli  the  diD- 
ner  tabl^  also ;  and,  before  the  middle  of  the 
century,  ntensils  for  the  table  were  mann- 
factored  in  qnanttty,  as  well  for  exporta- 
tion as  home  consumption.    But  the  salt 
glaze,  tlie  only  one  then  in  use  for  this  pur- 
pose, b  in  its  own  nature  so  imperfect,  and 
the  potters,  from  an  injudicious  competition 
kunoug  Hiembelves   for  ciieapuess,   rather 
than  excellence,  had  been  so  inattentive  to 
elegance  of  form,  and  neatness  of  workman- 
ahip,  that  this  ware  was  rejected  from  the 
tables  of  persons  of  rank ;  and  about  the 
^ear  1760,  a  white  ware,  much  more  beau* 
tiful,  and  better  glazed  than  ours,  began  to 
be    imported   in    considerable    quantities 
from  Ftance.    This  inundation  of  a  foreign 
manufacture,  so  much  superior  to  any  of 
our  t)wnj  must  have  had  very  bad  effects 
upon  the  potteries  of  tliis  kingdom,  if  a  new 
one,  still  more  to  the  public  taste,  had  not 
appeared  soon  after.    In  the  year  1763, 
Mr.  Josiah  Wedgwood,  whp  had  already  in- 
troduced several  improvements  into  this 
art,  invented  a  species  of  earthen  ware  for 
the  table,  quite  new  in  its  appearance,  co- 
vered with  a  rich  and  brilliant  glasEe,  bear- 
ing suddcQ  alternations  of  heat  and  cold, 
manufactured  with  ease  and  expedition, 
and  consequently  cheap,  and  having  every 
requisite  for.  the  purpose  intended.     To 
this   new  manolacture    the   Queeo   was 
pleased  to  give  her  name  and  patronage, 
commanding  it  to  be  called  Queen's  Ware, 
and  honouring  the  inventor  by  appointing 
him  her  Majesty's  potter,    The  common 
play  of  the  country  is  used  for  the  ordinary 
|»orts ;  the  finer  kinds  are  made  of  clay  from 
Devonshire  a|id  Dorsetshire,  chiefly  from 
Biddeford  ;  but  the  flints  from  tlie  Thames 
are  all  brouglit  rough  by  sea,  either  to  li- 
▼erpool,  or  Hull,  and  so  by  Burton.  There 
U  no  conjecture  formed  of  the  original  rea- 
son of  flxing  the  manufacture  in  this  spot, 
except  for  the  convenience  of  plenty  of 
coals,  which  abound  under  all  tlie  country. 
Tlie  flints  are  first  ground  in  mills,  and  the 
clay  prepared  by  breaking,  washine,  and 
sifting,  and  then  they  are  mixed  in  the  re- 
quisite proportions,  The  flints  arc  bouglit 
flrst  by  the  people  about  the  country,  and  by 
them  burnt  and  ground,  and  sold  to  the  ma- 
nnfactnrer^  by  the  peck.    Ttie  mixture « is 
then  laid  in  large  quantities  on  kilns,  to 
evaporate  the  moisture ;  but  this  is  a  nice 
work,  as  it  must  not  bn  too  dry ;  next  it  is 
beat  with  large  wooden  hammers,  and  then 
}a  in  order  for  throwing,  ^nd  is  moulded 
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into  the  forms  in  which  it  is  to  remain; 
this  is  the  most  difficult  work  in  the  whdie 
mannfacture.  A  boy  turns  a  perpendicnbo' 
wheel,  which  by  means  of  thongs  turns  a 
small  borixontal  one,  just  before  the  thrower, 
with  such  velocity,  that  it  twirls  roaiid  the 
lump  of  clay  he  lays  on  it  into  any  form  he 
directs  it  with  his  fingers. 

There  were  many  years  ago  300  bouses 
which  were  calculated  to  employ,  upon  an 
average,  30  hands  each,  or  6000  in  the  whole ; 
but  of  all  the  variety  of  people  that  work  in 
wliat  may  be  called  tlie  preparation  for  the 
employment  of  the  immediate  manufactur- 
ers, the  total  number  is  said  to  be  not  modi 
short,  of  16,000,  and  it  is  increasmg  every 
day.  Large  quantities  are  exported  to  Ger- 
many, Ireland,  Holland,  Russia,  Spain,  the 
East  Indies,  and  much  to  America ;  some 
of  the  finest  sorts  to  France. 

STOP,  jn  music,  a  vford  applied  by  vio- 
lin and  violincello  performers  to  that  prea- 
sure  of  the  strings  by  which  they  are  brought 
into  contact  with  the  finger>board,.  aud  by 
which  tlie  pitch  of  the  note  is  determined: 
a  siring  so  pressed  is  said  to  be  stopped. 

Stop,  trumpet^  a  reed  metalKc  stop,  so 
called  because  its  tone  is  unitative  of  the 
trumpet.  In  lai^^e  organs  it  generaUy  ex- 
tends through  the  whole  compass.  The 
mouths  of  its  pipes  are  not  formed  like 
those  of  the  pipes  of  other  stops,  but  re- 
semble that  of  the  real  trumpet.  At  the 
bottom  at  each  of  tlie  pipes  of  tliis  stop,  ni 
a  cavity  called  the  socket,  is  fixed  a  brass 
reed,  stopped  at  the  lower  end,  and  open  in 
front;  it  is  fiimishcd  with  a  tongue,  or 
brass  spring,  which  covers  the  opening,  and 
which,  when  the  wind  b  impelled  into  the 
pipe,  is  thereby  put  into  a  vibratory  motion, 
which  produces  the  imitative  tone  peculiar 
to  this  stop.  The  trumpet  stop  is  the  most 
powerful  in  tlie  instrument,  and  improves 
the  tone  as  much  as  it  increases  the  peal  of 
the  chorus.  Unisonous  witli  the  diapasons, 
it  strengthens  the  foundation,  subdues  the 
dissonances  of  the  thirds  and  fifUis  of  the 
sesqiiialtera,  and  imparts  to  the  compound 
a  richness  and  grandeur  of  efi*ect  adequate  . 
to  the  subliinest  subjects. 

S1X>PP£R,  in  a.syp,  a  piece  of  cable- 
laid  rope,  having  a  wale-knot  at  one  end, 
with  a  laniard  fastened  to  it;  and  tlie  other 
end  is  spliced  round  a  thimble  in  the  ring- 
bolts npon  deck,  and  at  the  bits :  its  use  is 
to  stop  the  cable,  tlmt  it  may  not  mn  out 
too  fiist;  in  order  to  whicli,  they  make 
ttirps  with  the  laniard  about  the  cable,  and 
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the  wale-knot  stops  it,  so  that  it  cannot  slip 
away  faster  than  is  necessary. 
STORAX.  See  Resin. 
STORES.  If  any  person  who  has  the 
chai^  or  cnstody  of  any  of  the  King's  ar- 
mour, ordnance,  ammnnition,  shot,  powder, 
or  habiliments  of  war,  or  of  any  victuals  for 
▼ictoalliug  the  navy,  shall,  to  hinder  his 
Majesty's  service,  embezzle,  pnr]oin»  or  con- 
vey away  the  same  to  the  valne  of  twenty- 
sliillings ;  or  shall  steal  or  embezzle  any  of  / 
bis  Majesty*s  sails,  cordage,  or  any  other  of 
his  naval  stores,  to  the  value  of  twenty  shil- 
lings, be  shall  be  adjudged  guilty  of  felony 
without  benefit  of  clergy.  ii2  Charles  II. 
c  5.  Hie  treasurer,  comptroller^  surveyor, 
clerk  of  the  acts,  or  any  commissioner  of  the 
navy,  may  act  as  Justices  in  causing  the  offen- 
der to  be  apprehended,  cpmmitted,  and  pro- 
secuted for  the  same.  9  George  III.  c.  30. 
If  any  person  shfill  wilfully  and  maliciously 
set  on  (ire,  burn,  or  destroy  any  of  his 
Majesty's  militaj-y,  naval,  or  victualling 
stores,  or  otlier  ammnnition  of  war,  or  any 
place,  where  any  such  stores  or  ammunition 
sliall  be  kept ;  he  and  his  abettors  shall  be 
guilty  of  felony  without  benefit  of  clergy. 
12  George  III.  c.  24.  None  but  the  con- 
tractors vrith  the  commissioners  of  the  navy 
shall  make  any  stores  of  war,  naval  stores, 
with  the  marks  commonly  nsed  to  his  Ma- 
jesty^ stores,  upon  pain  of  forfeiting  two' 
hundred  pounds.  And  persons  in  whose 
custody  such  stores  shall  be  found  con-^ 
cealed,  are  liable  to  the  same  penalty. 
Satote  9  and  10  William  III.  c.  41. 

Justices  may  mitigate  the  penalty  of  con- 
cealing stores;  statute  9  Greorge  I.  c.  8. 
Justices  of  assize  and  quarter-sessions  may 
hear* and  determine   offences  relating  to 
stores  ;  statute  17  George  II.  c.  40.    , 
STORK.    See  Ardea. 
STOWAGE,  in  naval  aflfairs,  the  gene- 
»  ral  disposition  of  the  several  materials  con- 
tained m  a  ship^  hold,  with  regard  to  their 
figure,  magnitude,  or  solidity.     . 

8TRAKES,  in  tlie  sea  language,  signify 
the  uniform  ranges  of  planks  on  the  bottom, 
decks,  and  sides  of  ships;  and  the  garboard 
strake  is  that  next  the  keel. 

SIHAND,  signifies  any  shore  of  the 
sea,  or  bank  of  a  great  river :  hence  an  im- 
munity from  paying  customs  on  goods  or 
vessels,  was  anciently  expressed  by  strand 
and  stream. 

STRANDED,  among  seamen,  is  said  of 
a  ship  that  is  driven  ashore  by  a  tempest, 
or  runs  on  ground  4hrongh  ill  steerage,  and 
so  perishes.    Where  any  vessel  is  stranded. 
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the  justices  of  the  peace  are  impowered  t& 
command  the  constables  near  the  sea  coast, 
to  call  assistance',  in  order  to  preserve  the 
same,  if  possible. 

STRATA,  in  natural  history,  the  several 
beds  or  hiyers  of  different  matters  whereof 
the  earth  is  composed.    The  strata,  where- 
of tlie  earth  is  composed,  are  so  very  dif- 
ferent in  different  countries,  that  it  i^  im- 
possible to  say  any  thing  concemmg  them, 
tliat  may  be  generally  applicable :  and,  in- 
deed the  depths  to  which  we  can  penetrate 
are  so  small>  that  only  a  very  few  can  be 
known  to  us  at  any  rate ;  those  that  Ue  near 
the  ^entr^,  or  even  a  great  vray  from  it, 
being  for  ever  hid.    One  reason  why  we 
cannot  penetrate  to  any  great  depth  is, 
that  as  we  go  down,  the  air  becomes  foul, 
loaded  with  peruicions  vapours,  inflamma- 
ble air,  fixed  air,  &c.  which  destroy  the 
mmers,  and  there  is  no  possibility  of  going 
on.    In  many  places,  however,  these  va- 
pours become  pernicious  much  sooner  than 
in  otiier?,  particularly  , where  salphoreous 
minerals  abound,  as  m  mines  of  metal,  coal, 
&c.    But  however  great  differences  there 
may  be  among  the  under  strata,  the  upper 
one  is  m  some  respects  tlie  same  all  over^ 
the  globe,  at  least  in  this, respect,  that  it  is 
fit  for  the  support  of  vegetables,  which  the 
others  are  not,  without  long  exposure  to 
the  air.     Properly  speaking,  indeed,  the 
upper  stratum-of  the  eardi  all  round  is  com- 
posed of  the  pure  vegetable  mould,  though 
in  many  places  it  is  mixed  with  large  quan- 
tities of  other  strata,  as  clay,  sand,  gravel, 
&c.  and  hence  proceed  the  differences  of 
soils,  so  well  known  to  those  who  practise 
agriculture.    It  ban  been  supposed  by  some 
naturalists,  that  the  different  strata,  of  which 
the  earth  is  composed,  were  originally  form-' 
ed  at-the  creation,  and  have  continued  in  a 
maimer  immutable  ever  since :  but  this  can- 
not possibly  have  been  the  case,  sinca  we 
find  that  many  of  the  strata  are  strangely 
intermixed  with  each  other ;  the  bones  of 
annuals,  both  marine  and  terrestrial,  are  fre- 
quently found  at  great  depths  in  the  earth ; 
beds  of  oyster  shells  are  foun<jl  of  immense 
extent  in  several  countries ;  and,  concerning 
these  and  other  shell-fish,  it  is  remarkable, 
that  they  are  generally  found  much  further 
from  the  sur&ce  than  the  bones  or  teetli 
either  of  marine  or  terrestrial  animals. 

Neither  are  the  shells  or  other  remams  of 
fish  found  in  those  countries  adjoining  to 
the  seas  where  they  grow  natiumlly,  but  in 
the  most  distant  regions.  Mr.  Whitehurst, 
in  his  Inquiry  into  the  Ori^nal  State  an4 
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FonnatioD  6f  the  Earth,  to  giveii  an  ac* 
count  of  many  different  kinds  of  animals, 
whose  shells  and  other  remains,  or  exnvife, 
are  found  in  England ;  ^ngfa  at  present 
the  living  animals  are  not  to  be  found,  et- 
cept  in  the  East  or  West  Indies.  Nothing 
has  more  perplexed  those  who  undertake  to 
'  form  theories  of  the  earth  than  these  ap- 
pearances. Some  have  at  ofice  boldly  as- 
serted, from  these  and  other  phenomena^ 
that  the  world  is  eternal.  Others  have  had 
recourse  to  the  universal  deluge.  Some, 
amonj^  whom  is  the  Count  de  Bnffon,  en- 
deavour to  prove  that  the  ocean  and  dry 
land  are  perpetually  changing  places ;  that 
for  many  ages  the  highest  mountains  have 
been  covered  with  water,  in  consequence 
Af  which  the  marine  animals  just  mentioned 
were  generated  in  such  vast  quantities; 
that  the  waters  wiH  again  cover  these  monn* 
tains,  the  habitable  part  of  the  earth  be- 
come sea,  and  the  sea  become  dry  land  as 
before,  &c.  Others  have  imagined,  that 
they  might  be  occasioned  by  volcanoes, 
earthquakes.  Sec,  which  confound  the  dif- 
ferent strata,  and  often  mtermix  the  pro- 
ductions of  tiie  sea  with  those  of  the  dr^ 
land. 

STRATIOTES,  in  botany,  a  genus  of 
the  Dioecia  Dodecandria  class  and  order. 
Natural  order  of  Palmae.  Ifydrocharides, 
Jnssieu.  Essential  character :  spathe  two- 
leaved;  perianth  superior,  trifid;  petals 
three;  berry  six-celled.  There  are  three 
species.  The  stratiotes,  water  aloe,  or  wa- 
ter soldier,  b  a  stoloniferous  plant,  and 
truly  perennial,  though  each  root  flowers 
but  once,  as  in  some  species  of  saxifraga, 
sempervivum,  ^c.  The  parent  plant,  root- 
ed in  the  mud  at  the  bottom  of  the  ditch, 
fJter  flowering,  sends  out  buds  of  leaves  at 
the  end  of  long  runnen,  which  rise  to  the 
sur&ce,  forns  roots,  flower,  and  then  sink 
to  the  bottom,  where  they  take  hold  of  the 
mud,  sometimes  ripen  their  seeds,  and  al- 
^ys  become  m  their  turn  the  parents  of 
another  race  of  young  ofl^ts. 

STRELITZL\,  in  botany,  so  named  in 
|ionour  of  Charlotte,  Queen  of  Qreat  Bri- 
tain, of  the  fiimily  of  Mecklenburgh  Stre* 
.  jitz,  an  illustrious  patroness  of  the  science 
pf  botany,  a  genus  of  the  Pentandna  Mo- 
QOgynia  class  and  order.  Natural  order  of 
8citaminese«  Mnsae,  Jiissien.  Essential 
Character:  spathes  universal  and  partial; 
calyx  none ;  corolla  three-petalled ;  nee- 
tary  three-leaved,  Uivolving  the  gentials ; 
capsule  three-celled;  cells  many-seeded. 
There  are  two  species^  vtz.  S.  regin«,  caona* 
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leaved  strelitzta,  and  S.  angn&ta.  Tliese 
plants  are  natives  of  the  Cape  of  Good 
Hope;  they  were  introduced  and  named 
by  Sir  Joseph  Banks. 

STRENGTH,  in  physiology,  the  same 
with  force. 

Men  may  apply  tteir  strength  several 
ways  in  working  a  n»chine.    A  man  of  or- 
dinary strength,  turning  a  roller  by  the 
handle,  can  act  for  a  whole  day  against  » 
resistance  equal  to  thirty  pounds  weight; 
and  if  he  works  ten  hours  a  day,  he  will 
raise  a  weight  of  thirty  pounds  throogh 
three  feet  and  a  half  in  a  second  of  time ; 
or  if  the  weight  b^  greater,  he  wUl  raise  it 
so  much  less  in  proportion.    But  a  man 
may  act,  for  a  small  time,  against  a  resist- 
ance of  fifty  pounds  or  more.    If  two  men 
work  at  a  \^indlass,  or  roller,  they  can  more 
easily  draw  up  seventy  pounds,  than  one 
man  can  thirty  pounds,  provided  thetlbow 
of  one  of  the  handles  be  at  right  angles  to 
that  of  the  other.    And  witli  a  fly,  or  heavy 
wheel,  applied  to  it,  a  man  may  do  one- 
third  part  more  work ;    and  for  a  little 
while  he  can  act  with  a  force,  or  overcome 
a  continual  resistance,  of  eighty  pounds ;  and 
work  a  whole  day  when  the  resbtance  is  but 
forty  pounds.  IVIen  used  to  bear  loads,  such 
as  porters,  will  carry,  some  one  hundred  and 
'fifty  pounds,  others  two  hundred  or  two 
hundred  and  fifty  pounds,   according  to 
their  strength,    A  man  can  draw  but  about 
seventy  or  eighty  pounds  horizontally ;  for 
he  can  but  apply  about  half  his  weight.    If 
tlie  weight  of  a  man  be  one  hundred  and 
forty  pounds,  he  can  act  witb  no  greater 
force  in  thrusting  horizontally,  at  the  heiglit 
of  his  shoidders,  than  twenty  seven  pounds. 
As  to  horses :  a  horse  is,  generally  speak- 
ing, as  strong  as  five.  men.    A  horse  will 
carry  two  hundred  and  forty  or  two  hun- 
dred and  seventy  pounds.    A  horse  draws 
to  greatest  advantage  when  the  line  of  di- 
rection is  a  little  elevated  above  the  hori- 
zon, and  the  power  acts  against  his  breast : 
and  he  can  draw  two  hundred  pounds  for 
eight  hours  a  day,  at  two  miles  and  a  half 
an  hour.    If  he  draw  two  hundred  and  forty  , 
pounds,  be  can  work  but  six  hours,  and  not 
go  quite  so  fast    Apd  in  both  cases,  if  he 
carries  some  weiglit,  be  will  draw  the  bet- 
ter for  it    And  this  is  the  weight  a  horse  is 
supposed  to  be  able  to  draw  over  a  pulley 
out  of  a  well.    Bat  in  a  cart,  a  horse  may 
draw  one  thousand  pounds,  or  even  double 
that  weight,  or  a  ton  weight,  or  more.    As 
the  most  force  a  horse  can  exert,  is  when 
be  draws  t^  little  abo^e  the  horizontal  poai* 
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tion:  jK>  the  wont  way  of  applying  the 
streagth  of  a  hone,  is  to  make  him  cany  or 
draw  up  hOl;  and  three  men  on  a  steep 
hilly  canytng  each  one  hnndrec)  pounds,  will 
climb  np  6ster  than  a  horse  with  tliree 
hondred  pounds,  ^bo,  though  a  horse 
may  draw  in  a  round  walk  of  eighteen  feet 
diameter ;  yet  ^ch  a  walk  should  not  be 
less  than  twenty-five  or  thirty  feet  dia- 
meter. 

SiHEPTIUM,  in  botany,  a  genus  of  the 
Didynamia  AngiospenMa  cfaiss  and  order. 
Essential  character ;  calyx  five>toothed ; 
stigma  two*lipped ;  drupe  two-lobed,  each 
lobe  bipartile.  There  is  but  One  species, 
etz.  S.  asperum,  this  plant  has  a  woody, 
perennial,  short,  irregular  stem ;  branches 
opposite,  exactly  four-sided,  rough;  the 
height  of  the  whole  plant  is  from  two  to 
four  feet ;  leaves  opposite,  petioled,  covered 
with  stiff  hooked  liairs,  from  one  to  three 
inches  long,  and  firom  one  to  two  broad ; 
raceme  terminating,  or  in  the  deft  of  the 
exterior  brancblets,  erect,  long;  rachb 
..  fonr-seeded,  rough ;  bractes  soUtary,  one- 
flowered.  Flowers  towards  the  bottom  of 
the  raceme,  remote;  above  approximated, 
small,  white.  This  plant  was  found  by  Dr. 
Roxburgh  only  in  the  vidnity  of  Samul- 
cottah,  on  the  terraces  of  the  old  wall  of 
pagodas.  It  flowers  during  the  wet  and 
cold  seasons ;  when  young  it  is  a  fair  look- 
ing plant.    The  Telingas  caQ  it  obeera. 

STRIK^  a  measure  of  capacity^  con- 
taining four  bushels. 

Strike,  among  seamen,  is  a  word  van-'' 
omly  nsed  ;  when  a  ship,  in  a  fight,  or  on 
meeting  with  a  ship  of  war,  lets  down  or 
lowers  her  top  saib,  at  least  half-mast 
high,  they  say  she  strikes,  meaning  she 
yields  or  submits,  or  pays  respect  to  the 
sliip  of  war.  Also,  when  a  ship  touches 
ground,  in  shoal  water,  they  say  she  strikes. 
And  when  a  top-mast  is  to  be  taken  down, 
the  word  of  conunand  is,  strike  the  top- 
mast, &c. 

STRIX,  the  010/,  m  natural  history,  a 
genus  of  birds  of  the  order  Accipitres.  Ge* 
neric  character  :  the  bill  hooked,  but  not 
fotnished  with  a  cere ;  nostrils  oblong,  co- 
yered  vrith  bristly  feathers;'  head,  eyes, 
SDd  ears  particularly  large |  tongue  bifid; 
claws  hooked  and  sharp.  Birds  of  this  ge- 
ms are  rapadonSf  They  are  seldom  seen 
by  day,  seclnding  themselves  in  the  hollows 
of  trees  and  buildings,  and  unable,  ftom  the 
particuhur  structure  of  the  eye,  to  endure 
the  ghu-e  of  sunshine.  When  they  do  ap- 
pear in  the  da^,  they  are  porsn^d  and  |»er« 
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secnted  by  a  variety  of  small  birds,  who 
combine  in  their  expressions  of  ridicule 
and  aversion,  and  soon  oblige  tliem  to  re- 
cur again  to  theur  retreat.  During  the  sea- 
son of  general  repose,  they  are  active  in 
quest  of  food,  which  in  darkness  they  pe^- 
ceive  with  facility,  and  disturb  the  silence 
of  night  by  loud  and  reiterated  soreaais. 
Theur  usual  prey  consists  of  bats,  mice,  and 
small  bu'ds.  iatham  enumerates  forty,  and 
GmeKn  fifty  species.  The  following  are  the 
principal ; 

S.  bubo,  or  the  great-eared  owl,  is  neariy 
of  the  size  of  an  eagle,  and  generally  inha- 
bits sequestered  and  mountainous  situations, 
and  the  clefts  and  oavems  of  rocks,  rarely 
perching  upon  trees,  or  seen  in  the  plains. 
Its  nest  b  nearly  three  feet  in  diameter, 
and  its  young  are^eldoni  more  tlian  two,  for 
which  it  provides  extreme  plenty  and  vari- 
ety. It  lives  on  rats,  frogs,  and  snakes, 
which  it  swallows  intire,  and  leverets  and 
rabbits,  which  it  tears  to  pieces.  The  hair 
b  tlirown  up  in  small  balb  from  the  sto- 
mach, and  many  of  these  may  be  seen  in 
the  plac^  of  its  fiivourite  residence.  It  b 
very  rare  in  England.  In  Italy  it  has  beep 
trained  in  the  manner  of  the  hawk. 

S.  otus,  or  the  long-eared  owl,  b  four- 
teen inches  long,  and  b  common  both  m 
France  and  England,  It  haunts  monn- 
tamous  districts  and  ruined  buildings,  and 
rarely  builds  a  nest,  generally  occupying 
that  of  the  buzzaht  or  magpie. 

S.  brachyotus,  or  the  short-eared  owl,  b 
about  the  size  of  the  last,  and  b  dbtin- 
guished  by  the  smallness  of  its  upright  tufts, 
or  ears,  which,  after  its  death,  are  scarcely 
perceivable,  and  when  the  bird  b  frighted 
are  considerably  depressed;  but  when  it  b 
at  ease'  are  clearly  perceivable,  and  in  an 
erect  estate.  Its  cofoor  b  of  a  dark  brown. 
It  b  one  of  t^e  most  beautifiil,  or  least  db« 
gusting  of  the  genus ;  b  often  seen  in  small 
companies,  and  sometimes  in  a  flock  of  - 
more  than  twenty,  and  lives  chiefly  Q^ 
mice,  which  it  watches  with  all  tiie  acute- 
ness  and  perseverance  of  a  domestic  cat 

S'.  flamniea,  or  the  white  owl,  b  fourteen 
inches  long,  and  b  frequently  observable  ii^. 
ruined  and  deserted  buUdingi,  though  in 
towns  of  great  popuUtion  and  extent. 
These  it  quits  by  night  in  search  of  prey^ 
consbting  of  mice  and  birds.  It  is  deno- 
minated the  screech  owl,  from  the  utterance 
of  a  screanung  and  terrific  nobe,  ;which  b 
peculiar  to  it,  and  b  dbtinguished  abo  by  a 
snoring  sound  during  its  sleep. 
S.  passerinai  or  the  little  owl^  b  son^e 
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times  foand  in  France,  and  is  fcldom  met 
nvith  in  woods,  preferring  rocks  and  decayed 
bnildings.  It  is  distinguialied  by  its  acti- 
vity and  clear  sightedness  during  the  day, 
in  which  it  will  follow  sv^-aliows  in  chase, 
thongh  rarely,  if  ever,  with  success*  Small 
birds  in  geqeral  constitute  part  of  its  food, 
and  rats  and  mice  form  its  principal  de- 
pendence,  but  are  nece^rily  torn  to  pieces 
by  it,  as  its  size  is  small,  and  its  length 
does  not  exceed  eight  incbes. 

STi^OBILUS,  in  botany,  signifies  a 
cone,  a  species  of  seed  vesf  cl  composed  of 
woody  scales,  which  are  placed  against  one 
another,  and  split  only  at  top,  being  fixed 
below  to  an  axis  which  occiipit^  the  centre' 
of  the  cone.  This  botanical  term  is  exem- 
plified in  the  pine,  cypress,  fir,  and  other 
cone-bearing  plants. 

STROMATEUS,  the  sironuity  in  natural 
history,  a  genus  of  fishes  of  the  order 
Apodes.'  Generic  character :  head  com- 
pressed ;  teeth  in  the  palate  as  well  as 
jaws ;  body  oval,  broad,  and  slippery  ^  tail 
forked.  There  are  three  species.  S.  fix- 
toU,  or  striped  stromat,  is  an  inhabitant  of 
the  Mediterranean.  Its  colour,  on  the 
upper  parts,  is  bide,  and  that  of  tlic  sides 
and  abdomen  of  a  brilliant  silver  colour,  and 
its  body  is  transvei^ely  marked  by  serpen- 
tine line:)  of  gold  j  its  lips  are  red,  and  two 
lateral  lines  appear  on  each  side  of  the 
back,  that  nearest  the  top  being  curved. 

The  parn  , stromat  is  about  as  large  as  a 
tnrbot,  and  is  found  in  the  American  seas, 
is  of  a  bright  gold  colour  on  the  uoper,  and 
silver  on  the  lower  parts  of  its  body.  It  is 
in  high  estimation  for  the  table. 

The  ash-colonred  stromat  is  of  tlie  length 
of  a  foot,  inhabits  the  Indian  seas,  and  is 
valued  as  a  high  delicacy.  Its  bones  are 
little,  more  than  cartilages.  The  largest 
fishes  of  this  species  are  generally  deemed 
the  best 

STRONTITES,  or  Strontian,  in  mi- 
neralogy, is  of  a  green  colour  j  it  occurs 
Mmetimes  massive  and  sometimes  crys- 
tallized. This  earth  was  not  discovered 
.  till  about  the  year  1791  or  1792.  Dr. 
Crawford,  uideed,  previously  to  this  period, 
in  making  some  experiments  on  what  be 
supposed  was  a  carbonate  of  barytes,  and 
observii^  a  striking  difference  between 
this  mineral,  and  the  carbonate  of  barytes 
which  he  had  been  accustomed  to  employ, 
conjeetiu-ed  that  it  might  contain  a  new 
earth ;  and  he  sent  a  specimen  to  Mr. 
Kirwan  for  the  purpose  of  analyzing  it.  This 
conjecture  was  fully  verified  by  the  experi- 
ments of  Pr.    Hope,  Mr.  Kurwaoy  and 
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M.  Kfaproth,  who  were  all  engaged  in  tb^ 
same  analysis  nearly  about  the  same  time. 
This  earth  is  found  native  in  combinatioD 
wfth  carbonic  and  sulphuric  acids.  With  the 
former  it  is  found  in  considerable  qnantiiy 
in  the  lead  mines  of  Strontian  in  Argylsliire, 
from  which  it  has  derived  its  name  stroo- 
tites  i  or  strontian,  as  it  is  called  by  others  ;  ' 
here  it  occurs  with  lead-g)ance,.heavy  spar, 
&c.  The  nature  and  properties  of  tfai^  earth 
have  been  still  further  investigated  b/Peile- 
tier,  Fourcroy,  and  Vaiiquel'm.  This  eartb 
may  be  obtained  in  a  state  of  purity,  eittier 
by  exposing  the  carbonate  of  strontites 
mixed  with  charcoal  powder,  to  a  strong 
heat,  by  which  the  carbonic  acid  is  driveu 
off;  or,  by  dissolving  the  native  salt  m 
nitric  acid,  and  decomposing  the  nitrate  of 
strontites  thus  formedj  by  heat  Strontites 
obtained  by  either  of  these  processes,  is  in 
small  porous  Augments  of  a  greenish  wliite 
colour.  It  has  an  acrid,  hot,  alkaline  taste, 
and  converts  vegetable  blues  to  green.  The 
specific  gravity  is  from  SA  to  S.6.  Ugfat 
lias  no  perceptible  action  upon  this  earth. 
When  it  is  exposed  to  heat,  it  may  be  kept 
a  long  time,  even  in  a  red  heat,  witliont  nn* 
dergouig  any  change,*  or  even  the  appear- 
ance of  fusion.  By  the  action  ot  the 
blow-pipe  it  is  not  melted,  but  is  surround- 
ed witli  a  very  brilliant  white  flame.  When 
a  little  water  is  thrown  on  strontites,  it  ex- 
hibits the  same  appearance  as  barytes.  (t 
is  slaked,  gives  out  heat,  and  then  fiills  to 
powder.  If  a  greater  quantity  of  water  be 
added,  it  is  dissolved.  According  to  Kla- 
protli  it  requu-es  200  parts  of  water  at  the 
ordinary  temperature  of  the  atmosphere  fi>r 
its  solution.  Boiling  water  dissolves  it  in 
greater  quantity,  and  when  the  solution 
cools,  it  affords  transparent  crystals,  lliese 
crystals  are  in  the  form  of  rhomboidal 
plates,  or  in  that  of  flattened  silky  needks 
or  compressed  prisms.  Tbey  eflloresce  in 
the  air,  and  have  an  acrid  hot  taste.  The 
solation  of  this  earth  in  water  is  acrid  and 
alkaline,  and  converts  ye|;etable  blues  to 
green.  It  is  so<m  covered  with  a  peHide, 
by  absorbmg  carbonic  acid  from  the  a^ 
mosphere.  Strontites  has  the  property  of 
comnhunicating  a  purple  or  red  carmine 
colour  to  flame.  Specimens  have  been 
analyzed  by  various  chemists  who  have  ob^ 
tained  different  results  ;  according  to  Khi- 
proth  the  constituent  parts  are,  * 

Strontites * 69.5 

Carbonic  acid—* 30.0 

Water 5 
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STftONGILUS,  in  nataral  history,  a 
fenns  of  the  Vermes  iDtestiin  class  and 
order.  Bodj  roiuid,  lon^,  pelbcid,  gla- 
brous;  the  forepart  glofbnJar,  tniucate, 
with  a  eircidar  apertare  fringed  at  tlie  mar- 
gin ;  the  hind  part  of  the  female  entire  and 
4M>inted,  of  the  male  dihited  into  loose,  dis- 
tant, pellncid  membranes.  There  are  two 
species,  etst.  S.  eqoinus  and  S.  ovinns  ;  the 
latter  is  fonnd  in  the  intestines  of  sheep  -, 
tlie  former  has  an  opaqne  head,  and  a 
black  intestine,  it  inhabits  the  stomach  of 
the  hone  in  great  nnmbers;  the  male  is  of 
a  pale  yellow,  with  a  fine  yellowish  mem- 
brane covering  the  intestines ;  the  tail  b 
three-leaved  with  a  small  spine  or  two; 
female  with  idiite  filiform  vesicles  suiround- 
ing  the  intestines. 

STROP,  in  naval  afiabs,  a  piece  of  rope, 
spliced  generally  into  a  circnlar  wreath,  and 
used  to  sum^und  the  body  of  a  block,  so 
^t  the  latter  may  be  hnug  to  any  particn- 
lar  sitoation  about  the  masts,  yards,  or 
rigging.  Strops  are  also  osed  to  fiisten 
apon  any  large  rope  for  the  purpose  of 
hooking  a  tackle  to  the  eye  of  the  strop,  in 
order  to  extend,  or  piiU  with- redoubled 
effort  upon  the  same  rope. 

STROPHE,  in  ancient  poetry,  a  certain 
nnmber  of  verses,  including  a  perfect  sense, 
and  making  the  first  part  of  an  ode.  What 
the  couplet  Lb  in  songs,  and  the  stanza  in 
epic  poetry,  the  strophe  is  in  odes. 

STRUM PFIA,  in  botany,  so  named  in 
memory  of  Christopher  Car.  Strumpif,  pro- 
fessor of  Chemistry  and  botany  at  Halle  in 
Magdeburgh,  a  genus  of  the  Syngenesia 
Monogamia  class  and  order.  Natural  order 
of  Composits  Numeotaceae.  Essential 
character  :  calyx  five-toothed,  superior  ; 
corolla  five-petalled  ;  berry  one-seeded, 
lltere  is  only  one  species^  viz,  S.  maritima. 
It  is  a  native  of  Curacoa,  on  rocks  by  tlie 
coast 

STRUTHIO,  the  ostrich,  in  natural  his- 
tory, a  genns  of  birds  of  tlie  order  Gallins. 
Generic  character :  the  bill  straight,  de* 
pressed,  like  tliatof  a  duck,  and  rounded  at 
the  end  ;  wings  short,  and  unfit  for  flight ; 
legs  naked  above  the  knee  -,  two  toes 
placed  forward.  Omelin  enumerates  four 
species  of  this  genus,  several  of  which  have 
diaracters  not  a  little  dissimilar  in  some 
points,  and  sacii  as  have  induced  Brisson 
and  Latham  to  adopt  a  different  arrange- 
roent.  Having  noticed  this  circumstance, 
we  simll  adhere  to  the  Linnfean  systejn. 
S.  caroelus,  or  the  black  ostrich,  is  about 
ei|ht  fecjt  long,  and  when  erect,  measures 
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about  seven  feet,  and  sometimes  eight  in 
height.  One  was  exhibited  in  London  in 
1750,  weighing  three  hundred  pounds.  It 
is  fonnd  in  various  parts  of  Afiica,  and 
about  the  Cape  of  Good  Hope  is  particu- 
larly abundant.  Fn  tlie  parts  of  Asia,  near 
Afirica,  it  is  also  met  with.  Tlie  idea  of 
these  birds  burying  their  eggs  in  the  sand, 
where  the  sun  brings  them  to  maturity,  is 
contradicted  by  Kolben,  vrho  states,  that 
he  has  driven  the  ostrich  from  its  nest  innn- 
raerable  times  to  procure  its  eggs  for  food, 
adding,  that  these  constitute  a  most  excel* 
lent  repast,  and  that  one  is  sufficient  for 
four  moderate  persons.  The  ostrich  subsists 
entirely  on  vegetable  productions,  but  will 
svirallow,  occasionally,  the  most  hard  and 
even  sharp  and  pointed  substances.  Iron,  and 
various  other  metals,  and  even  glass,  have 
often  been  fonnd  in  its  stomach,  and'  have 
unquestionably  often  proved  fiital.  It  is  re- 
lated upon  respectable  authority,  that  an 
ostrich  will  carry  a  man  upon  its  back,  and 
move  with  very  considerable  speed  ;  some 
make  the  same  remark  with  respect  to  two 
men.  When  imincombered  by  any  burden, 
its  speed  is  tnUy  extraordinary,  and  will  ex- 
ceed, ui  some  instances,  the  ordinary  rapi- 
dity of  a  horse.  Ostriches  are  taken  by 
the  natives  near  tlie  Cape,  after  a  pursuit 
of  two  or  three  days,  from  mere  exhaustion^ 
through  which  they  suffer  themselves  to  be 
destroyed  merely  by  clubs.  Dogs  are 
sometimes  employed  to  hunt  tiiem  down, 
followed  by  men  on  horseback,  who  con- 
trive, by  means  of  a  long  hooked  staff,  to 
l^iy  hold  of  one  of  the  legs  of  the  burd,  and 
thus  bring  it  to  the  ground.  SometimeB 
they  are  approached  and  destroyed  by  the 
stratagem  of  advancing  against  them  in 
one  of  the  skins  of  their  own  species.  They 
are  applied  to  various  purposes.  Their 
feathers  form  an  admirable  ornament  for 
tlie  ladies ;  their  skins  are  of  sufficient 
thickness  to  be  itianutfactnred  for  the  ^  pur- 
poses of  leather;  tlie  fat  part  of  their  bo* 
dies  is  in  high,  but  periiaps  fanciftd,  estima- 
tion in  many  parts  for  paralytic  and  rheu- 
matic complaints  $  even  their  eggs  are  used 
as  goblets,  and,  if  some  autliors  may  be  cre< 
dited,  young  ostriches  constitute  an  agree- 
able variety  for  tlie  table.  See  Avesy 
Plate  XIV.  fig.  1. 

S.  casuarins,  or  the  galeated  cassowary,  it 
nearly  equal  in  magnitude  to  the  ostrich, 
but  has  a  much  shorter  neck,  and  therefore 
is  greatly  inferior  in  height.  On'the  top  of 
its  h^ad  is  a  species  of  helmet  three  inches 
high  and  one  thick  at  the  base.    Each 
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tHng,  or  Hrlmt  appears  as  sncb,  i»  destitote 
6f  featbersy  and  has  five  bare  shafts  like 
tboieofa  ponrapine^  and  the  body  is  co- 
vered tritii  loose  webbed  feathers  of  a 
rusty  black  coloon  It  is  never  found  be- 
yond the  tropical  Umiti,  and  is  no  where 
abondant  within  them.  It  i»  nnable  to  fly, 
but  runs  witii  great  speed,  and  thdogh  it 
lives  only  on  vegetables  and  fruits,  which  it 
is  said  to  swaUow  unbroken ;  it  is  coora- 
geoos,  and  even  sometimes  ferocious,  and 
employs  its  legs  to  annoy  its  adversary  by 
kicking. 

C.  Nova  HoUandia,  or  the  New  Holkind 
cassowary,  is  very  similar  to  the  above,  but 
oonsiderably  longer. 

C.  rhea,  or  the  American  ostrich,  is 
^stated  to  have  been  seen  by  various  tra- 
vellers, but  no  specimen  appears  to  have 
been  received  in  this  conntiy.  It  is  said  to 
be  most  numerous  in  the  valleys  of  the 
Andes.  It  subsists  partly  on  fruits,  but 
refuses  scarcely  any  tiling  that  is  thrown  to 
It,  however  inconvenient  and  pemiaious  to 
it.  Its  favoiurite  food  consists  of  ^ies,  in 
taking  -which  it  is  peculiariy  active  and 
skilful.  Eadi  of  its  eggs  is  supposed  to 
contain  two  pounds  of  fluid,  and  it  lays  be- 
tween fifVy  and  sixty  of  these.  It  calls  its 
young  ones  by  a  sound  extremely  re- 
sembling the  thistle  of  a  human  being,  and 
de^nds  itself  by  kicking.  Its  feathers  are 
in  high  estimation  among  the  Indians  for  the 
embellishment  of  their  persons,  and  are 
used  in  fomung  ornamental  coverings  for 
shade. 

STRUTHIOLA,  in  botany,  a  genua  of 
the  Tetrandria  Monogynia  ckss  and  order. 
Natural  order  of  Veprecudulse.  Tliymelsee, 
Jussieu.  Essential  character:  corolla  none  ; 
calyx  tubular,  with  eight  glands  at  the 
mouth ;  berrs^juiceless,  one*seeded.  There 
are  five  species,  all  natives  of  the  southern 
promontory  of  Africa. 

STRYCHNOS,  in  botany,  a  genus  of  the 
Pentandria  Monogynia  dass  and  order. 
Natural  order  of  Lnridse.  Apocine»,  Jus- 
sieu. Essential  character:  corolla  five- 
parted  ;  berry  one-ceiled,  with  a  woody 
rind.  There  are  three  species,  we  shall 
notice  the  S.  nux  vomica,  poison  nut.  It  is 
a  native  of  the  East  Indies,  and  is  common 
in  almost  every  part  of  the  coast  of  Coro- 
mandel,  flowering  dnrmg  the  cold  season. 
The  wood  is  hard  and  durable,  and  is  used 
for  many  purposes  by  the  natives.  The 
root  is  used  to  cure  intermitting  fevers,  and 
the  bites  of  venomous  snakes.  The  seed  of 
the  fruit  is  the  officinal  nux  vomica;  it  is 


STU 

about  an  indi  broad,  and  nearly  a  quarter 
of  an  bich  thick,  covered  with  a  kind  q£ 
woolly  matter;  internally  it  is  tooc^  and 
hard,  like  horn  ;  to  the  taste  extremely 
bitter,  but  having  no  remarkable  smell ;  it 
consists  chiefly  of  a  gummy  matter,  the  re- 
sinous part  is  very  inconsiderable.  Nux  vo- 
mica is  reckoned  amongst  the  most  power- 
fbl  poisons  of  the  narcotic  kind  ;  it  proves 
fatal  to  dogs  hi  a  very  short  time.  Loiireiro 
relates  that  a  horse  died  within  a  quarter  of 
an  hour  after  takmg  an  infiision  in  wine  of 
the  seeds  in  an  half  roasted  state.        * 

STUARTIA,  in  botany,  a  genus  of  the 
Mot^adelphia  Polyandria  dass  and  order. 
Natural  order  of  Colun^ers.  Tiliaceae^ 
Jussieu.  Essential^character  :  calyx  sim- 
ple ;  style  simple,  with  a  five-deft  stigma  ; 
pome  juiceless,five*lobed,  one-seeded,  open- 
ing five  ways.'  There  are  two  species,  riz. 
S.  malacod^idron,  and  S.  pentagyna,  both 
natives  of  Virginia. 

STUDDING  soits,  are  those  which  are 
extended  in  moderate  and  steady  breeses 
beyond  the  skirts  of  the  prindpaL  sails, 
where  they  appear  as  wings  to  the  yard- 
arms. 

STURNUS,  the  itare,  or  starUng,  m  na- 
tural history,  a  genus  of  birds  of  the  or* 
der  Passeres.  Generic  character :  the  bill 
strait  and  depressed ;  nostrils  surrounded^ 
and  protected  by  a  prominent  rim ;  tongue' 
hard  and  cloven;  middle  toe  joined  to  the 
outermost,  as  far' as  the  first  joint.  There 
are  seventeen  spectes,  of  which  we  shall  no« 
tice  the  following. 

S.  vulgaris,  the  common  starling,  weighs 
about  three  oimces,  and  is  well  known  near- 
ly throughout  the  old  world.  It  builds  in 
rocks,  houses,  and  the  hoUovrs  of  the  tnmks 
of  trees ;  but  rarely  on  the  branches,  unless 
when  availing  itself  ^of  the  deserted  nest  of 
some  other  bird.  In  winter,  starlit^  are 
seen  in  immense  multitudes,  in  company-^ 
with  several  other  British  birds,  especially 
fieldfares  and  red-wings,  and  thdr  flight  is 
particularly  marked  by  whirling,  and  neariy 
circular,  movements,  which,  while  fliey  ex- 
tremely delay  thdr  actual  progress,  do  not 
absolutely  prevent  it.  They  assemble  in  the 
mornings  to  make  thdr  excursions  for  food, 
which  consists  of  worms  and  insects,  re* 
turning  to  their  stations  in  the  evening,  and, 
at  both  seasons,  exhibiting  extraordinary 
tumult  and  clamour.  In  confinement,  they 
eat  with  avidity  pieces  of  raw  meat,  an^ 
in  a  state  of  nature,  they  are  supposed  to 
prefer  animal  food  to  vegetable,  recurring 
to  the  hat  only  when  the  fonnar  is  not  ta 
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be  foond.  It^ey  are  extremely  docile  and 
mimetic,  and  may  be  taught,  not  merely  a 
great  variety  of  soimds,  but  even  words  and 


STYLE,  a  word  of  various^  significations, 
opginally  deduced  from  a  kind  of  bodkiq, 
wherewith  the  ancients  wrote  on  plates  of 
lead,  or  on  Wax,  &e.  and  which  is  still  used 
to  write  on  ivory  leaves,  and  paper  pre- 
pared for  tliat  purpose,  &c. 

•Style,  in  dialling,  denotes  the  gnomon 
or  cock  of  a  did],  raised  on  the  plane  there- 
of, to  project  a  sliadow. 

Styjle,  in  botany,  is  a  part  of  the  pistil 
of  plants,  and  is  of  various  figures,  but  al- 
ways placed  oil  the  germen :  it  gi^es  origm 
to  ihe  atigma.  % 

Style,  in  matters  of  language,  a  particu- 
lar mamier  of  expressing  one's  tiiougbts 
agreeably  to  the  rules  of  syntax ;  or,  the 
ammer  wfaerein  the  words,  construct^  ac- 
cording to  the  laws  of  syntax,  are  arranged 
amoog  themselves,  suitably  to^the  genus  of 
tbe  language. 

STYLEPHORUS,  m  natural  history,  a 
genos  of  Jshea  of  the  order  Apodes.  Ge- 
neric character :  eyes  pedunculated,  stand- 
ing on  a  short,  thick  cylinder^  snout 
lengthened,  directed  upwards,  retractile  to- 
wards tbe  head,  by  means  of  a  membrane ; 
month  without  teeth ;  three  pair  of  branchiae 
beneath  the  throatr;  pectoral  fins  small; 
dofsal  extending  completely  along  the 
back ;  caudal  short,  with  spiny  rays ;  body 
very  long  and  compressed.  There  is  only 
iMie  species  of  this  woikderful  geniis,  which 
was  first  described  towards  the  close  of  the 
last  century. 

8.  cfaord^tos  is  a  native  of  the  West  In- 
dia seas,  and  is  nearly  tliree  feet  in  length, 
including  the  process  at  the  end  of  tlie  tail, 
whicli  is  about  twenty  inches.  For  a  mi- 
nute description  of  this  singular  animal, 
which  was  taken  swimming  near  tbe  sor- 
liioe  of  tiie  watery  between  Cuba  and  Mar- 
timque,  the  **  Linnaean  Transactions  -^  or 
^  Natorelisf  s  Miscellany,^  may  be  consulted 
with  satisfaction. 

STYLUS,  in  botany,  the  slender  part  of 
the  pbtillum,  resembling  a  pillar,  which 
stands  upon  Uie  seed-bud,  and  elevates  the 
stigma.  The  number  of  styles,  generally 
speaking,  is  eqtial  to  that  of  the  seed-buds, 
each  seed-bud  being  furnished  with  its  own 
particular  style.  The  style  either  fiUls  with , 
the  other  parts  of  the  flower,  or  accompa- 
nies the  frait  to  maturity. 

STYPTIC,    in    pharmacy,    medicines 
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which,  by  their  astringent  qualities,  sb)^ 
haemorrhages. 

STYRAX,  in  botany,  s<or«x,  a  genus  of 
the  DecandriaJMonogynia  class  and  order. 
Natural  order  of  Bicomes.  Gnaiacamfe, 
Jussieu.  Essential  character:  calyx  infe* 
rior ;  coroHa  funnel-form  ;  drupe  two-seed- 
ed. There  are  four  species,  tlie  most  re- 
markable of  which  is  the  S.  benzoin,  ben- 
zoin storax,  or  benjamin  tree,  as  it  is  cor« 
ruptly  called,  is  of  quick  growth,  rismg  to  a 
considerable  height ;  it  is  deemed,  in  Suma- 
tra, which  is  its  native  country,  to  be  'of 
sufficient  age  in  six  years,  or  when  the 
trunk  is  about  seven  or  eight  inches  in  dia- 
meter, to  afford  the  benzoin ;  the  bark  is 
then  cut  through  longitudinally,  at  the  be- 
ginnmg  of  the  principal  lower  branches,^ 
firom  which  the  drug  exudes  in  a  liquid 
state,  and  by  exposure  to  the  sun  and  air, 
soon  concretes,  when  it  is  scraped  off  from 
the  bark  with  a  knife  or  chissel.  The  quan- 
tity which  one  tree  affords,  never  exceeds 
three  pounds ;  nor  are  the  trees  found  to 
sustain  the  effects  of  these  annual  incisions 
longer  than  ten  or  twelve  years.  The  ben- 
zoin which  issues  first  from  the  wounded 
bark  is  tlie  purest,  bemg  soft,  extremely^ 
fragrant,  and  very  white ;  that  which  is  less 
esteemed  is  of  a  brownish  colour,  hard,  and 
mixed  with  various  impurities.  In  Arabia, 
Persia,  and  other  parts  of  the  East,  the 
coarser  sort  is  consumed  in  fumjgating  and 
perfuming  the  temples,  and  in  destroying 
insects. 

SUBALTERN,  a  subordumte  officer,  or 
one  who  discharges  his  post-under  the  com- 
mand, and  subject  to  the  direction  of,  ano- 
tlier:  such  are  lieutenants,  sub-lieutenants, 
comets,  and  ensigns,  who  serve  under  tiie 
captain ;  but  custom  has  now  appropriated 
the  term  to  those  of  nrach  lower  rank,  as 
seijeants  and  the  like.  We  also  say,  subal- 
tern  courts,  jurisdictions,  &c  such  are  those 
of  inferior  lords,  with  regard  to  the  lord  pa- 
ramount; hundred  courts,  with  regard  to 
county-courts,  &c. 

SUBCONTRARY  pori^ton,  in  geometry^ 
is  when  two  simikir  triangles  are  so  placed 
as  to  have  one  common  angle  at  the  vertex^ 
and  yet  their  bases  not  parallel. 

SUBDUPLE  rotio,  is  when  any  number 
or  quantity  is  contained  m  another  twice : 
thus  d  is  said  to  be  subdople  of  6,  as  6  is 
duple  of  3. 

SUBDUPLICATE  ruiioy  of  any  two 
quantities  is  the  ratio  of  their  sqi\are  roots. 
This  the  opposite  to  the  duplicate,  which  is 
the  ratio  (^  the  squares ;  thus  if  the  quanti- 
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ties  be  a  and  6,  Abe  duplicate  ratio  is  a^ :  6^ ; 
bat  the  sabdnplicate  ratio  ib  Vol  ^TI 

SUBER,  or  Suberic  add.,  in  chemistry. 
The  vegetable  substance  denoted  by  the 
name  of  stiber  ii  the  epidermis,  or  oater  co- 
vering of  trees.  Tliis  substance  is  analo- 
gous to  common  cork,  which  is  the  epider- 
mis of  the  qnercus  suber,  fiom  whidi  the 
name  of  this  peculiar  vegetable  substance 
is  derived.  It  is  a  light,  soft,  elastic  sub- 
stanee,  is  insohible  in  vrater,  but  readily  ab- 
sorbs this  li(]uid.  Common  cork  is  the 
toixne  substance,  having  greater  density,  and 
accumuUted  in  greater  quantity.  This  mat- 
ter is  very  combustible,  and  bums  with  a 
white,  vivid  flame,  leaving  behind  a  very 
bUck,  light,  voluminous,  coaly  matter. 
When  this  matter  is  distilled,  it  yields  am.- 
nonia.  \Vben  cork  is  treated  with  nUric 
acid»  carbonic  acid  gas  and  nitrons  gas,  are 
evolved.  The  cork  is  decomposed,  and 
converted,  partly  ii^to  a  yellow,  soft,  unc- 
tuous matter,  which  swims  on  the  surface, 
and  partly  into  suberic  acid ;  the  nature 
and  properties  of  which.  Iiave  been  already 
described.  1See  Cork^  where  will  be  found 
an  account  of  the  Suberic  acid,  Surer- 
ATES;  &c. 

SUBLIMATION,  in  chemistry,  a  pro- 
cess by  Which  certain  volatile  substances 
are  raised  by  heat,  lind  again  condensed  by 
cold  into  a  solid  form.  Thus  sulphur,  ex- 
posed to  heat  in  close  vessels,  is  votetUized 
or  sublimed  in  the  form  of  very  white  pow- 
der, known  by  the  name  of  flowers  of  sul- 
phur." Tiic  formation  of  soot  in  our  chim- 
neys is  another  instance  of  sublimation. 
BentOin,  sublimated,  gives  flowers  of  ben- 
zoin, a  very  beautiful  substance,  which  is 
now  more  properly  called  benzoic  acid. 
^Sublimation  may  be  performed,  in  many 
cases,  with  common  flasks ;  thus  if  a  small 
quantity  of  sal  ammoniac  is  put  into  a  flask, 
and  heat  applied  to  it,  the  entire  salt  rises 
in  the  form  of  wliite  smoke,  and  conden.<;es 
in  the  upper  part  of  tlie  flask,  in  the  fonii 
of  minute  crystalline  particles,  which  is  a 
sublimate. 

SUBLIME,  in  discourse,  is  defined  by 
Boilcau,  to  be  something  extraordinary  and 
surpHsing,  which  strikes  the  soul,  and  rtiakes  ^ 
a  sentiment  or  composition  ravish  and  tran- 
sport. 

Longinns  makes  five  sources  of  the  sub- 
lime :  the  first  a  certain  elevation  of  the 
mind,  which  makes  us  think  happily:  the 
second  is  the  pathetic,  or  that  natural  vehe- 
mence and  enthusiasm  which  strikes  and 
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moves  ns ;  these  two  are  wholly  owing  io 
nature,  and  mu^t  be  born  with  us;  whereas 
tlie  rest  depend  partly  on  art :  the  third  is 
the  turning  of  figures  in  a  certain  manner, 
both  those  of  thoughts  and  of.speecli:  the 
fourth,  nobleness  of  expression ;  which  con- 
sists of  two  parts,  the  choice  of  words,  and 
tlie  elegant  figurative  diction;  the  fiftii, 
which  includes,  all  the  rest,  is  the  composi- 
tion and  arrangement  of  flie  words  in  all 
their  magnificence  and  dignity. 

SUBMULTIPLE,  in  geometry,  &c.  A 
siibmultiple  number,  or  quantity,  is  that 
which  is  contained  a  certain  number  of 
times  in  another,  and  which  therefore,  re- 
peated a  certam  number  of  times,  becomes 
exactly  equal  thereto:  thus  3  is  a  snbmolo 
tiple  of  91;  in  #hich'  sense  submultiple 
coincides  with  an  aliquot  part. 

SuRAiuLTiPLE  rofto,  is  that  between  the 
quantity  contained  and  the  quantity  con- 
taining: thus  the  ratio  of  3  to  21  is  sabmnl- 
tiple.  In  both  cases  sobmtiltiple  is  the  re- 
verse of  mtdtiple,  31,  e.  ^.  being  a  multiple 
of  5,  and  the  ratio  of  21  to  3  a  multiple 
racio. 

SUBNORMAL,  in  geometry,  a  line 
which  determines  the  point  in' the  axis  of  a 
curve,  where  a  normal,  or  perpendicular, 
raised  from  the  point  of  contact  of  a  tan- 
gent to  the  curve,  cuts  the  axis.  Or  the 
subnormal  is  a  line  which  determines  the 
point  wherein  tlie  axis  is  cut  by  a  line  idl- 
ing perpendicularly  on  the  tangent  in  the 
point  of  the  contact : 

SUBPOENA,  is  a  writ  whereby  all  per- 
sons under  the  degree  of  peers  are  called 
into  Chaneery,  in  sucb  rase,  only  where  the 
common -law  fiiiU,  and  has  made  no  provi- 
sion ;  so  as  the  party  who  in  equity  bath 
wrong,  can  have  no  other  remedy  by  the 
niles  and  course  of  common  law.  It  is, 
therefore,  the  commencement  of  a  suit  in 
equit\'.  But  tlie  peers  of  the  realm  in  such 
cases  are  called  by  tlie  Lord  Chancellor^  or 
Lord  Keeper's  letters,  giving  notice  of  the 
suit  intended  agamst  them,  and  reqnirii^ 
them  to  appear.  There  is  also  a  subptna 
ad  test^candutny  or  a  subpoena  to  give  evi- 
dence for  the  summoning  of  witnesses,  as 
well  in  Chancery  as  other  courts.  There 
is  also  a  subpoBua  in  the  Exchequer,  as  well 
in  the  court  of  equity  there,  as  in  the  of- 
fice of  pleas ;  which  latter  is  a  writ  that 
does  not  require  personal  service,  and  is. 
the  commencement  of  a  suit  at  common 
law  there. 

SUBSTANTIVE,  in  grammar,  a  noun, 
or  name,  considered  sunply  and  m  it^lf. 
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withoat  any  regard  to  its  qualities,  or  other 
accideDtfl,  in  contradbtinction  to  the  noon 
termed  adjective,  or  that  which  expresses  a 
certain  quality  or  accident  of  the  noon  sab* 
atantive.    See  Grammar. 

SUBTRACTION.     See  Arithmetic 
and  Algebra. 

SUBTANOENT  of  a  curve,  in  the  Wgher 
geometry,  is  the  line  which  determines  the 
intersection  of  tlie  tangent  with  the  axis  j 
or  that  determines  the  point  wherein  the 
tangent  cots  the  axis  prolonged.  In  any 
eqaation,  if  the  value  of  the  sobtangent 
comes  out  positive,  it  is  a  sign  that  the 
points  of  intersection  of  the  tangent  and 
axis  tall  on  that  side  of  tlie  ordinate  where 
the  vertex  of  the  curve  lies,  ^  in  the  para- 
bola and  paraboloids :  but  if  it  comes  out 
negative,  the  point  of  intersection  will  fall 
on  the  contrary  side  of  the  ordinate,  in  re- 
spect of  the  vertex,  or  beginning  of  the. 
abscissa;  as  in  the  hyperbola  and  hyperbo- 
liform  fignres.  And  universally^  in  all  para- 
bolifomi  and  hyperboliform,  figures,  the 
snbtangent  is  equal  to  the  exponent  of  the 
power  of  the  ordinate,  multiplied  into  the 
at>8ci5sa.    See  Tangent. 

SUBTENSE,  iu  geometry,  the  same 
with  the  chord  of  an  arch.  Hence,  the 
sobtense  of  an  angle  is  a  right  line  supposed 
to  be  drawn  between  the  two  extremities  of 
the  arch  that  measures  that  angle. 

SUBTRIPLE  Ratio  is  when  one  num- 
ber, or  quantity,  is  contained  in  another 
three  times^  tlms,  t  is  said  to  be  subtriple 
of  6,  as  6  is  triple  of?. 

SUBULARIA,  in  botany,  a  genus  of 
the  Tetradynanfijj  Siliculosa  class  and  or- 
der. Natural  order  of  Siliquosae  or  Cruci- 
formes.  Cruciferfe,  Jussien.  Essential  cha- 
racter :  silicle  entire,  ovate ;  valves  ovate, 
concave,  contrary  to  the  partition;  style 
shorter  than  the  silicle.  There  is  only  one 
species,  tHz.  S.  aquatica,  awl- wort,  a  native 
of  the  northern  parts  of  Europe. 

SUCCESSOR,  in  law,  is  he  who  follows 
or  comes  in  anoiliei's  place.    Ah  aggregate 
corporation,  or  body  composed  of  many 
persons,  may  have  a  fee-simple  estate  iu 
succession,  without  the  word  successors; 
and  take  goods  and  chattels  in  action  or 
possession,  and  they  shall  go  to  the  succes- 
sors. 
SUCCINATES.    See  Succinic  acid. 
SUCCINIC  Acid,  in  chemistry,  obtained 
from  the  decomposition  of  amber,  ^ras  for- 
merly called  volatile  salt  of  amber,  and 
lefsrdod  as  an  alkalme  salt    It  was  not 
VOL.  VI. 
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till  towards  the  end  of  the  seventeeth  cen* 
tury,  that  its  acid  properties  were  disco« 
vered.    See  Amber. 

The  name  of  the  acid  is  derived  from  sue* 
cinnm,  the  Latin  name  for  amber.    It  may 
be  obtained  by  the  following  process.    In- 
troduce  a  quantity  of  amber,  in  powder,  into 
aTCtoit,  and  let  it  be  covered  with  dry  sand. 
Adapt  a  receiver,  and  distil  witli  a  mode- 
rate heat  in  a  sand  bath.    There  passes 
over  first  a  liquid  which  is  of  a  reddish  co- 
lour, and  afterwards  a  volatile  acid  salt, 
which  crystallizes  in  small,  white,  or  yel- 
lowish needles,  in  the  neck  of  the  retort^  and 
if  the  distillation  be  continued,  a  white  light 
oil  succeeds,  which  becomes  brown,  thick, 
and  viscid.    The  acid  which,  is  obtauoed  in 
this  way  is  contaminated  with  the  oil ;  and 
therefore,  to  separate  thb  oil,  it  may  be 
dissolved  in  hot  water,  and  passed  through 
a  filter,  on  which  has  been  pbced  a  little 
cotton  moistened  with  oil  of  amber,, which 
retains  the  oil,  and  prevents  it  from  passing 
through  along  witi)  the  acid.   The  acid  may 
then  be  evaporated  and  crystallized.    The 
crystals  are  four-sided,  rhomboidal,  plates, 
which,  if  pure,  are  white.    Their  taste  is 
■  sour,  and  they  redden  an  infusion  of  litmus. 
They  are  soluble  in  twenty-four  parts  of 
cold  water,  but  in  much  less  of  liet.    They 
are  soluble  also  in  alcohol.    This  acid  is  vo- 
latile and  inflanuuable :  its  base  is  a  com* 
pound  of  carbon  and  hydrogen.    It  com- 
bines with  the  alkalies,  earths,  and  metal-* 
lie  oxides,  forming  therewith  salts  called 
succinates.     Most  of  these  crystallize,  as 
the  succinate  of  potash,  soda,  luiie,^c.  bnt 
the  succinate  of  magnesia  will  not  crystal- 
lize, but  by  evaporation  forms  a   visci«l 
mass.    The  metaUic  succinates  are  likewise 
soluble  and  crystallizable. 

SUCCULENTiE,  in  botany,  the  name 
of  the  thirteenth  order  in  Linntens's  Frag- 
ments of  a  Natural  Metliod,  consisting  of 
flat,  fleshy,  succulent  plant^  of  which  the 
greater  part  is  ever-green:  among  thesa 
are  the  cactus,  Indian  fig;  sedum,  lesser 
house-leek  ;  and  the  saxifrage. 

SUCTION,  the  act  of  sucking  or  draw. 
ing  up  a  fluid,  as  air,  water,  milk,  or  the 
like,  by  means  of  the  mouth  and  lungs. 
There  are  many  efiects  vulgarly  attributed 
to  suction,  which)  in  reality,  have  very  dif- 
ferent, causes.  As  when  any  one  suck* 
water,  or  any  other  liqnor,  np  threngfa  a 
pipe,  it  is  commonly  thoiight,  that  by  that 
action  the  person  draws  the  aur  up  into  bis 
iDonth,  and  that  the  water,  vrhich  it  con- 
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rie  or  donble  refined  mgar.    Sugar  iii  this     sometiiiies  contain  a  little  Ume,  remaaift 

state  is  of  a  white  colonr :  it  is  well  known  behind.    Mr.  Cruickshank  obtained,  by  the 

for  its  sweet  taste;  it  has  JitUe  or  no  smell.  distiUation  of  480  grains  of  pin*  togwr,  by 

It  has  some  degree  of  transparency  when^it  means  of  a  red  heat, 

is  cfystalIi«Kl.    Itis  <^o«8iderably bard  but  ^^^^ ^^  ^^  ^ ^ 

It  IS  brittle,  and  may  be  easily  reduced  to  CharcoaL            «                    IJO 

powder.    It  is  phosphorescent  in  the  dark.  Carbonated*  hydiiiii'il^i*    ^ 

Wiienthesolutionofsugarinwaterbconcen-  carbonic  ac^  ga^ j     ^ 

trated,  it  crystalliMs  in  the  ftitm  of  six-sided  ^        -jgjj 

prisms,  terminated  by  two-sided  summits.  sbbs 

The  specific  gravity  of  sogar  is  1 . 4.    When  Si|gar,  therefore,  Js  composed  of  oxygea, 

sugar  is  exposed  to  heat,  it  melts,  swells  op,  tsu-bon,  and  hydrogen, 

becomes  of  a  dark  brown  or  black  colour,  The  proportions  of  its  constituent  parts/ 

emito  air-bubbles  with  a  peculiar  smell,  accordmg  to  I^voiaier,  are  the  following : 

which  has  been  called  caromel.    If  a  red  Oxygen 64 

heat  be  applied,  it  suddenly  bursts  rato  Carbon 28 

fiames,  with  a  kind  of  explosion.    It  is  very  Hydrogen - 8 

soluble  in  water ;  at  so  low  a  temperature  -jjjj 

as  48"  water  dissolves  its  own  wciglit  of  ^^^ 

^gar.    This  power  increases  witli  tlie  tem«  Sugar  is  also  obtained  from  the  juice  of 

perature  of  the  water.    When  water  is  sa-  the  maple  tree  in  North  America.    Se« 

turated  witli  sugar,  it  is  called  syrup,  which  Maple. 

by  concentraHon  and  rest  afibrds  crystals.  It  has  lately  been  proposed  to  extract 

Sugar  is  soluble  in  many  of  the  acids.    It  is  ,  sugar  from  the  root  dT  the  beet;  and  the 

decomposed  by  sulphuric  acid ;  when  heat  attempt  has  been  made,  even  in  the  large 

is  applied,  the  acid  itsetf  is  decomposed,  way,  by  Achard  of  Beriin.    Tbe  procen 

and  converted  into  sulphurous  acid ;  and  a  which  he  followed  is  to  Ml  the  roots,  cut 

great  quiintity  of  charcoal  is   depostt«d.  them  into  slices,  and  extract  the  juice  by 

Nitric  acid  acts  on  sugar  with  considerable  pressure. 

violence ;  an  effervescence  is  produced,  Ai-  Many  other  plants  also  contain  sugar, 

trous  gas  is  emitted,  and  the  sugar  is  con-  eitlier  in  the  roots,  the  sap^  or  th^  seeds, 

verted  mto  oxalic. and  malic  acids.    Mu-  It  exists  in  wheat,  barley,  beans,  peas^  and 

riatic  acid  gas  is  slowly  absorbed  by  sugar,  other  leguminous  seeds,   especially  when 

which  becomes  of  a  brown  colour,  and  ac-  tliey  are  young,  in  considerable  quaatity. 

quires  a  very  strong  smeU.    Sugar  is  in-  The  uses  of  sugar  are  so  familiar,  tliat  it  ii 

stantly  dissolved  when  it  is  thrown  in  the  scarcely  necessary  to  enumerate  them.    In 

state  of  powder  mto  liquid  oxymnriatic  acid;  most  countries,  where  it  can  be  obtained. 

It  is  converted  into  malic  acid,  while  the  it  may  be  considered  m  some  measure  as  a 

•xymoriatic  acid  is  deprived  of  its  Oxygen,  necessary  of  li^.    It  contains  a  great  pro* 

and^  reduced  to  the  state  of  muriatic  add.  portion  of  nutritions  matter ;  animals,  when 

Alcohol  readily  dissolves  sugar.    One  part  partially  supplied  with  it,  become  &t  and 

of  sugar  b  soluble  in  four  of  boiling  alcohol;  vigorous.    It  is  not  changed  by  the  action 

Sugar  also  combines  with  the  oils;  and  by  of  tiie  air,  so  that  it  may  be  preserved  for 

this  means  they  may  be  mixed  with  Vater.  any  length  of  time.    It  is  empk>yed  to  pr^ 

The  fixed  alkalies  combine  with  sugar,,  and  serve-  other  vegetable  matters  from  pntre- 

deprive  it  of  its  sweet  taste;  but  by  adding  faction,  and  sometimes  it  is  also  advmnta- 

sulphuric  acid,  and  precipitating  the  sul-  geonsly  applied  to  a  similar  parposCy  in  the 

phate  which  is  formed  by  means  of  alcohol,  preservation  of  animal  .substances.    It  is 

the  taste  is  restored.    Some  of  the  earths,  used  likewise  in  the  compositaonr  of  some 

as  lime,  combine  witl)  sugar,  and  form  sirai-  varnishes,  of  ink,  and  of  some  pigpients,  to 

lar  conipoimds.    The  sulphurets  and  phos-  communicate  to  them  a  degree  of  ^oss  or 

phnrets  of  the  alkalies,  and  some  of  the  lustre. 

earths,  de<;ompose  sugar,  and  reduce  it  to  SUIT,  in  law,  is  used  in  difimnt  senses; 

a  state  sopiewliat  similar  to  gum.  By  dis-  first,  in  a  suit  of  law ;  and  is  divided  into 
tilling  sugar  in  a  retort;  the  first  part  of  real  and  personal,  and  is  the  same  with 
the  product  is  water,  nearly  in  a  state  of    action  real  and  personal ;  secondly,  suit  of 

purity.    Acetic  acid  with  a  Uttle  oil  next  court,  or  suit  service,  is  an  attendance  that 

comes  over,  and  afterwards  empyreumatic  tenants  owe  to  -  the  court  of  their  lord, 

oil    A  bniky  carbonaceous  matter,  which  Thirdly,  suit  covenant  is  where  the  ancet- 
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tor  hath  covenanted  with  another  to  tae  to 
his  contt.  Fourthly,  suit  cnstom,  when  a 
man  and  his  ancestors  have  been  seized, 
tune  oat  of  mind,  of  his  suit.  Fiftiily,  suit 
real,  or  regal,  when  men  come  to  the  she- 
riff's town,  or  leet  Sixthly,  suit  signifies 
the  following  one  in  chace,  as  freth  suit. 
Lastly,  it  signifies  a  petition  made  to  the 
king,  or  any  great  person.    , 

SUKOTYRO,  in  natural  history,  a  genus 
of  Mammalia.  Of  the  order  Bmta.  Gene- 
ric character :  horn  on  each  side  near  the 
eyes.  The  only  species  of  this  genus  is  the 
S.  Indicus,  first  noticed  by  a  Dutch  traveller 
in  the  seventeenth  century,  and  yrhich  has 
indeed  never  ^een  deiicribed  by  any  other. 
It  is  represented  as  equal  in  size  to  a  large 
ox,  and  possessing  the  snout  of  a  hog,  with 
ears  rough  and  long,  difierent  from  the  po- 
sition of  those  of  all  other  quadrupeds,  tail 
bushy,  eyes  upright  in  the  head,  and  next 
to  these  having  on  each  side  a  hem  or  tusk, 
approaching  in  shse  to  that  of  an  elephant. 
It  is  said  to  be  a  native  of  Java,  and  to  feed 
on  herbage.  As  this  acount,  however,  does 
not  appear  to  have  been  confirmed  by  any 
traveller  since  Niewfaoffe's  time,  and  some 
of  his  representations  in  natural  history  are 
extremely  slovenly  and  incorrect,  it  does 
not  appear  a  veiy  blameable  scepticism  to 
doubt  the  existence  of  such  an  animal.  See 
Mammalia,  Plate  XX.  fig.  4. 

SULPHATES,  in  chemistry,  salts  form- 
ed by  the  combination  of  any  base  with 
the  sulphuric  acid ;  of  these  we  shall  notice 
only  the  sulphate  of  soda,  knoviii  in  the 
shops  by  the  name  of  Ghmber's  salts.  This 
salt  was  discovered  by  the  alchymist  Glau- 
ber ;  but  since  his  time  it  has  been  largely 
used  in  medicine.  Chemists  have  described 
various  modes  of  obtaining  this  salt.  It  ex- 
ists likewise  native  in  mineral  springs,  and 
sometimes  it  eflloresces  on  the  walls  of  old 
buikUngs.  Sulphate  of  soda  crystallizes  in 
six-sided  prisms,  bevelled  at  the  extremi- 
ties, and  longitodmally  grooved :  its  taste 
is  strongly  saline  and  bitter.  It  is  efflores- 
cent; and  when  exposed  to  a  very  dry  at- 
mosphere, the  snriace  of  the  crystals  soon 
becomes  wtiite  and  opaque,  and  at  length 
they  fidl  into  powder :  it  is  sohible  in  rather 
less  than  three  times  its  wdght  of  water  at 
60°,  and  in  less  than  its  own  weight  of  boil- 
ing water.  Hie  sulphate  of  soda,  when 
crystallized,  is  composed  of 

.       Soda 18.48 

Sulphuric  acid.... 23.52 

Water 58.00 

100.00 
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SULPHITES,  salts  formed  by  the  com- 
bination of  any  base  with  the  sulphureous 
acid.  These  have  always  a  disagreeable 
sulphurous  taste :  they  are  decomposed  by 
the  nitric,  muriatic,  and  4ome  other  acids  ; 
they  are  converted  mto  sulphates  by  expo- 
sure to  the  atmosphere,  drawing  from  it  the 
oxygen.  These  salts  were  first  noticed  and 
described  by  Stalil :  they  are  mostly  formed 
artificially,  by  saturating  the  alkaline  and 
earthy  bases  vrith  sulphureous  add. 

SULPHUR,  an  inflammable  fossil,   of 
which  there  are  two  species  ;  viz.  com- 
mon natural  sulphur,  and  volcanic  natural 
sniphur.    The  colour  of  the  natural  sulphur 
is  yellow  of  diffei-ent  degrees  of  intensity : 
it  occurs  massive,  disseminated,  and  crys- 
tallized.   The  crystals  are  middle-sized  and 
small,  of  which  the  surface  is  smooth  and 
splendent.     Internally  it  is  intermediate 
between  shining  and  glistening.    It  is  soft 
and  frangible.    wWn  placed  on  inflamed 
coals,  it  burns  with  a  bluisli  flanie,  and 
emits  a  pungent  suffbcatmg  vapour,  and  is 
totally  volatiliztid.  It  is  found  in  many  parts 
of  the  world.  It  occurs  commonly  in  masses, 
in  gypsima,  lime-dtone,dnd  mari:  and  in  some 
places  with  honey-stone,  and  bituminous 
wood.    It  is  often  found  in  veins  that  tra- 
V  verse  prunitive  rocks ;  in  veins  of  copper 
pyrites  that  traverse  granite :  in  Siberia  it 
is  found  in  tlie  gold  mines  of  Catherinebnrg, 
and  in  tlie  lead-glance  veuis  in  the  Altain 
moHi^taios.  Humboldt  mentions  a  province 
of  Quito,  in  which  he  discovered  a  bed 
composed  of  sulphur  and  quartz,  in  a  moun- 
tain of  mica  slate ;  he  likewise  found  great 
quantities  of  sniphur  in  primitive  porphyry. 
The  volcanic  natural  sulphur  is  yellow, 
inclining  to  green :   it  occurs  sometimes ,  • 
corroded ;   sometimes   as  a  ^nbhraate   in 
flowers.    It  is  glistening,  and  its  lustre  is 
resinous,  inclining  to  adamantme.    It  oc- 
curs only  in  volcanic  countries,  where  it  is 
found  in  greater  or  smaller  quantity  among 
the  lava.    Solfatara,  in  the  vicuiity  of  Ve- 
suvius, is  one  of  the  most  famous  reposito- 
ries of  natural  volcanic  sulphur,  and  is  there 
collected  in  considerable  quantities  for  tlie 
purposes  of  commerce.    It  is  fotmd  also  in 
Iceland,  in  Etna,  and,  in  the  Lipari  island. 
It  occurs  likewise  in  the  island  of  Teneritfe, 
and  hi  the  West  India  islands ;  in  Java,  and 
the  East  Indies.     Havmg  thus  described 
this  substance  mineralogically,  we  turn  to 
it  in  a  chemical  view. 

Sulphnf  is  a  sunple  nndecomponnded 
combustible  substance,  which  is  universally 
difinsed  in  nature;  but  most  commonly 
in  a  state  of  combinxtioa  with  minend,  ve- 
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f  etable,  or  animal  matter*.    It  is  found  in 

some  mineral  waters,  but  in  greatest  abun- 
dance in  volcanic  countries,  where  it  is  a 
vaioable  article  of  commerce.    Sulphur,  as 

it  is  extracted  from  mmerals  and  -purified 
by  art,  is  a  bard,  brittle  substance,  of  a  yel- 
low colonr,  which  can  be  easily  reduced  to 
powder.  It  is  always  opaque,  has  a  bmel- 
lated  fracture,  and  becomes  electric  by  fric- 
tion. The  specific  gravity,  after  it  is  melted, 
does  not  exceed  1.99.  It  has  no  smell,  and 
very  little  perceptible  taste.  When  it  is 
rubbed  some  time,  it  is  volatized,  and  dif- 
fuses a  peculiar  and  slightly  foetid  odour» 
by  which  it  is  easily  distinguished.  It  leaves 
t)n  the  skin  which  has  been  in  contact  with 
it  a  very  strong  smell,  which  rejnains  for 
some  hours.  It  is  insoluble  in  water.  light 
has  no  sensible  effect  on  sulphur.  But  if  a 
roll  of  sulphur  be  held  in  the  hand  for  a 
'  little,  it  begins  to  crackle,  and  at  last  it 
breaks  to  pieces.  When  a  temperature 
equal  to  tliat  of  boihng  water  is  applied  to 
sulphur*  it  melts,  becomes  liquid  and  trans- 
parent, and  clianges  to  a  brdwn  red  colour : 
but,  on  cooUug,  if  the  fusion  is  not  too  long 
continued,  it  resumes  the  yellow  colour. 
If  it  be  permitted  to  cool  slowly,  it  crystal- 
liaes  into  prismatic  nee^lles.  Tlie  crystals 
are  better  formed  by  pouring  out  part  of 
the  liquid  sulphur  as  soon  as  tite  surface  haft 
become  solid.  If  the  heat  be  continued, 
it  becomes  thick  and  viscid  ;  and  if  it  be 
then  ponded  into  cold  water,  it  retains  its 
softness,  so  that  it  is  employed  for  taking  im- 
pressions of  seals  and  medals.  In  this  state 
they  are  called  sulphurs.  When  sulphur  is 
Exposed  to  heat  in  close  vessels,  it  is  vola- 
tized or  sublimed  in  the  form  of  a  very  fine 
powder,  known  under  the  name  of  Bowers 
of  sulphur.  Sulphur  enters  into  combina- 
tion with  oxygen,  azote,  hydrogen,  carbon, 
and  phosphorous.  When  sulphur  is  kept 
some  time  in  fusion  in  ^n  open  vessel,  it 
assumes  a  red  colour,  and  becomes  viscid. 
After  it  is  cooled,  it  retains  its  red  colour, 
which  is  owUig  to  the  combii)ation  of  oxy- 
gen in  small  proportion  with  the  sulphur. 
In  this  state  it  has  been  denominated  the 
oxide  of  sulphur. 

According  to  the  experiments  of  Vt^ 
Thomson,  the  oxide  of  sulphur,  formed  by 
melting  the  substance  in  a  deep  vessel,  is  of 
a  dark  violet  colour,  fibrous  fracture,  and 
tough  consistence;  the  specific  gravity  is 

'  3.3.  Another  oxide  was  formed  by  passing 
a  current  of  oxymuiiatic  acid  sds  through 

'  flowers  of  sulphur.  When  snlphiu'  is  burnt 
in  the  open  air,  it  emits  a  pale  blue  flame. 
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with  a  great  quantity  of  wliite  smoke.  When 
these  fiudes  are  mixed  with  water,  it  m 
found  to  possess  acid  properties.  This  is  a 
combination  of  snlphur  with  a  greater  pro- 
portion of  oxygen  than  exists  in  the  oxide, 
and  is  called  sulphurous  add.  But  when 
sulphur  is  burnt  in  oxygen  gas,  a  very  rapid 
combustion  takes  place,  with  a  reddish 
white  flame,  and  it  combines  with  a  greater 
proportion  of  oxygen.  When  the  fonesy 
which  are  copiously  emitted  dnring  tbb 
combustion,  are  collected,  and  mixed  with 
water,  it  exhibits  the  properties  of  an  add, 
which  is  the  sulphuric  add.  Hius  it  ap- 
pears, that  sulphur  combii^  with  oxygen  hi 
four  different  proportions.  In  two  of  these, 
in  which  the  proportions  are  the  small- 
est, the  compomids  are  denominated  ox- 
ides ;  but  in  the  two  others,  in  which  the 
proportion  of  oxygen  is^increased;  the  com- 
pounds are  adds,  the  properties  of  which 
will  be  afterwards  noticed. 

SULPHUR£TS,  m  chemistry.  Sulphnr 
combines  with  the  fixed  alkalies  forming; 
compounds  called  sniphurets.  These  exist 
only  in  a  concrete  state,  as  when  dissolved 
in  water,  a  decompositioo  takes  place. 
We  may  notice,  as  an  example,  the  sul- 
phuret  of  potash,  which  is  formed  by  ex- 
posuig  to  heat  in  a  covered  cnidble,  equal 
weights  of  sulphur  and  the  diy  concrete 
alkali.  When  it  has  become  concrete,  it  is 
firm  and  brittle,  and  of  a  reddish  brown 
colour,  wiiicli,  firom  its  resemblance  to  the 
liver  of  an  animal,  obtained  the  name  of 
hepar  sulphuris,  fiver  of  sulphur.  This  sab- 
stance,  while  chry,  js  inodorous,  but  when 
moistened  it  acquires  a  fetid  smell  from  the 
production  of  sulphuretted  hydrogen.  It 
fiises  when  exposed  to  a  strong  heat.  A 
smgular  property  belonging  to,  this  sub- 
stance is,  that  when  fiised  with  some  nfetato, 
as  gold,  a  combination  is  formed,  whicfa  it 
soluble  in  water. 

SULPHURETTED  kydrogm,  is  a  com- 
pound  of  sulphur  and  liydrovren,  and  it 
owes  its  origin  to  the  decomposition  of  wa- 
ter in  the  processes  by  whic|i  it\is  formed. 
Tliis  substance  U  obtained  by  various  me- 
thods, whidi  are  detailed  by  writers  on 
chemistry.  It  may  be  had  by  exposing  to 
a  strong  heat  mixtures  of  sulphur  with  ve- 
getable matters,  as  sugar,  oil,  &c.  The 
specific  gravity  is  as  1.142  to  1.  I  to  smell 
is  extremely  fVetid,  approachini;  to  that 
denominated  putrid,  the  effluvia  disengaced 
in  the  processes  of  putrefaction  c-onsisting 
partly  of  this  gas.  It  extinguishes  combus- 
tlon,  and  is  incapable  of  supporting  animal 
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life.  If  salphoretted  hydrogen  gas  be  kin- 
dled in  contact  with  the  atmospheric  air,  it 
barns  with  a  bine  lunbent  flame.  When 
mixed  with  atmospheric  air  it  does  not  de- 
tonate, and  the  com  bastion  of  its  elements 
is  not  complete,  part  of  the  solphor  being 
d^KMited  on  the  sides  of  the  vesseL  With 
oxygen  gas  it  detonates.  Snlphoretted  hy- 
drc^B  has  a  peculiar  action  on  metals,  by 
tamisbtng  them,  and  conunonicating  to 
them  shades  of  yellow,  purple,  &c.  It  is 
possessed  of  the  properties  of  an  add,  and 
enters  into  combination  with  the  alkalies, 
and  forms  compounds,  some  of  which  are 
crystallizable.  It  changes  vegetable  bines 
to  red.  It  decomposes  soap;  combines 
with  the  metallic  oxides,  and  precipitates 
solphor  from  its  combinations  with  potash 
or  lime. 

SULPHURIC  flctd,  in  chemistry.  The 
name  of  solphuric  acid  is  given  to  the  com- 
bination of  solphor  and  of  oxygen,  with  the 
greatest  proportion  of  the  latter.  It  was 
formerly  called  vitriolic  acid,  becaose  it 
was  obtained  from  vitriol  by  distillation, 
which  is  a  compoond  of  sulphoric  acid  and 
an  oxide  of  iron.  When  it  is  strongly  con- 
centrated, it  is  called  oil  of  vitriol.  If  a 
quantity  of  flowers  ci  solphur  be  exposed 
to  a  degree  of  heat  sufficient  to  inflame  it, 
and  if,  when  it  is  in  a  state  of  ignition,  it  be 
iotrodnced  into  ajar  filled  with  oxygen  gas, 
it  boms  vrith  great  splendour,  and  emits  a 
great  quantity  of  white  fames.  These 
fiimes  may  be  condensed,  by  pouring  a 
small  quantity  of  water  in^o  the  jar,  and 
when  this  is  exammed,  it  is  found  to  possess 
acid  properties.  This  is  the  sulphuric  acid. 
It  is  procured,  as  appears  by  this  experi- 
ment, by  burning  sulphur  in  oxygen  gas. 

The  process  for  obtaining  sulphuric  acid 
va  the  large  way  is  the  following.  A  mix- 
ture of  sulphur  and  mtre  is  burnt  in  leaden 
dmmbers.  The  use  of  the  nitre  is  to  snpr 
ply  a  quantity  of  oxygen  for  the  combus- 
tion of  the  sulphur.  There  is  a  little  water 
in  the  bottom  of  the  vessel,  which  serves  to 
condense  the  vapours  given  out  during  the 
combustion. 

The  add  which  is  obtained  in  this  way  is 
very  weak,  for  it  is  diluted  with  the  water 
in  which  it  was  condensed,  which  water 
■Miy  be  separated  by  distUlation.  Even  af- 
ter this  it  is  usually  contamunted  with  a 
little  lead  from  the  vessels,  some  potash, 
and  sometimes  nitric  and  sulphurous  acids. 
To  obtain  it  perfectly  pnre,  the  sulphuric 
add  of  comm^t^  must  be  distilled.  This 
pfOccM  it  conducted  by  putthig  a  quantity 


of  the  add  mto  a  retort,  and  exposing  it  to 
a  degree  of  heat  snffident  to  make  it  boil. 
The  beak  of  the  retort  is  put  into  a  re- 
cdver,  in  which  the  acid,  as  it  comes  over, 
is  condensed.  The  add  thus  purified,  is  a 
transparent  colourless  liquid,  of  an  oily  con- 
sistence. It  has  no  smell,  but  a  strong  add 
taste.  It  destroys  all  animal  and  vegetable 
substances.  It  reddens  all  vegetable  blues. 
It  always  contains  water.  When  this  is 
driven  off  by  a  moderate  heat,  the  acid  is 
said  to  be  concentrated.  When  as  much 
concentrated  as  possible,  the  spcdfic  gra* 
vity  is  2,  or  double  that  of  water ;  but  it 
can  rarely  be  obtained  of  greater  density 
than  l.B.  The  sulphuric  add  suffers  no 
change  from  being  exposed  to  the  light.  It 
boils  at  the  temperature  of  546\  or,  ac- 
cording to  Ber^roan,  540^  When  this  add 
is  deprived  of  its  caloric,  it  is  susceptible 
of  congelation,  and  even  of  crystallization, 
in  flat,  six-sided  prisms,  terminating  in  a 
.  six-sided  pyramid.  It  crystallizes  most 
readily,  when  it  is  neither  too  much  con- 
centrated, nor  dilated  with  water.  Of  the 
specific  gravity  of  1.6  it  crystaUizcs  at  the 
temperature  of  a  few  degrees  below  the 
freezhig  point  of  water.  Of  tlie  specific 
gravity  of  1.8,  it  resists  the  greatest  degree 
of  cold.  ChapUl  observed  it  crystallize  at 
the  teroperatnre  of  48^  and  Mr.  Keir  found 
that  it  froze  at  45'*  of  the  specific  gravity 
of  1.78.  Sulphuric  add  has  a  strong  at- 
traction for  water. . 

In  some  experiments  that  have  been 
made,  sulphoric  acid,  when  exposed  to  the 
atmosphere,  attracted  above  six  times  its 
weight  of  water.  When  four  parts  of  con- 
centrated  sulphuric  acid,  and  one  part  of 
ice  at  the  temperature  of  32^,  are  mixed 
together,  the  moment  they  come  in  contact 
the  ice  melts,  and  the  temperature  rises  to 
21 2*».  A  greater  quantity  of  caloric  is  in ven ' 
out  when  the  two  bodies  are  mixed  to- 
gether in  the  liquid  state.  If  four  parts  of 
the  acid  and  one  of  water  are  suddenly 
mixed  together,  the  temperature  of  the 
mixture  rises  to  about  300°.  This  extrica- 
tion of  caloric,  it  is  obvious,  arises  from  the 
sudden  condensation  of  the  two  liquids,  the 
medhim  bulk  of  which  is  considerably  less 
than  the  two  taken  together.  So  great  is 
the  attraction  of  this  acid  for  water,  that 
the  strongest  that  can  be  prepared  can 
scarcely  lie  supposed  to  be  entirely  free 
fropfi  it  Attempts  have  been,  made  to  de- 
termine the  proportion  of  oxygen  and  sul- 
phur, which  enter  into  the  composition  or 
sulphuric  acid.    According  to  the  experi- 
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•or  etrth  the  beat  of  tBe  sitoatioii  depends 
upon  the  readiness  of  the  medram  to  yield 
to  the  impression  of  the  solar  rays,  we  have 
only  to  admit,  that  on  the  son  itself,  the 
elastic  fluids  composing  its  atmosphere,  and 
the  matter  on  its  surface,  are  of  such  a  na- 
ture as  not  to  be  capable  of  any  extensive 
aflection  of  its  own  rays ;  and  this  seems  to 
be  proved  by  the  copious  emission  of  them ; 
for  if  the  elastic  fluids  of  the  atmosphere,  or 
of  the  matter  contained  on  the  surfkce  of 
the  sun,  were  of  such  a  nature  as  to  admit 
of  an  easy  chemical  combination  with  its 
rays,  their  emission  would  be  very  much 
impeded.  Another  well  known  fact  is,  tlmt 
the  solar  focus  of  tlie  largest  lens  tlu-own  in- 
to the  air,  will  occasion  no  sensible  heat  in 
the  place  where  it  has  been  kept  for  a  con- 
siderable time,  although  itB  power  of  excit- 
ing combustion,  when  proper  bodies  are 
exposed,  should  be  sufficient  to  iuse  the 
most  refractory  substances. 

It  is  by  analogical  reasoning  that  we  con- 
sider the  moon  as  inhabited.  For  it  is  a 
secondary  planet  of  considerable  size,  its 
surface  is  diversified,  like  that  of  the  earth, 
vrith  hills  and  vallies.  Its  situation  with 
respect  to  ^e  sun,  is  much  like  that  of  the 
earth ;  and  by  a  rotation  on  its  axis,  it  en- 
joys an  agreeable  variety  of  seasons,  and  of 
day  and  night.  To  tlie  moon  our  globe 
would  appear  a  capital  satellite,  undergoing 
the  same  changes  of  illumination  as  tlie 
moon  does  to  the  earth.  The  sun,  planets, 
and  thestany  constellations  of  the  heavens, 
will  rise  and  set  there  as  they  do  here :  and 
heavy  bodies  vrill  fall  on  the  moon  as  they 
do  ,on  the  earth.  There  seems,  then,  only 
tflLbe  wanting,  in  order  to  complete  the 
analogy,  that  it  should  be  inhabited  Uke  the 
earth.  It  may  be  objected,  that,  in  the 
moon,  there  ariB  no  large  seas;  and  its  at- 
mosphere (the  existence  of  which  is  doubted 
by  many)  is  extremely  rare,  and  unfit  for 
the  purposes  of  animal  life ;  tiiat  its  climates, 
its  seasons,  and  the  length  of  its  days  and 
nights,  totally  differ  from  ours ;  that  with- 
pttt  dense  clouds,  vdiich  the  moon  has  not, 
there  can  be  no  rain,  perhaps  no  rivers  and 
lakes.  In  answer  to  this,  it  may  be  observ- 
ed, that  the  very  difference  between  the 
two  planets  strengthens  the  argument  We 
find  even  on  onr  own  globe,  that  there  is  a 
post  striking  dissimiUrity  in  the  situation 
of  the  creatures  that  live  upon  it.  While 
poan  walks  on  the  ground,  the  birds  fly  in 
the  air,  and  the  fishes  swim  m  the  water.  We 
cannot  surely  object  to  the  conveniencies 
affbrded  by  Uie  moon,  if  those  that  are  to 


inhabit  its  regions  are  fitted  to  tlteir  coadi- 
tions  as  well  as  ii;e  on  this  globe  of  ours. 
The  analogy  already  mentioned  establiafaea 
a  high  probability  that  the  moon  is  iofaa- 
iNted. 

Suppose,  then,  an  inhabitant  of  the  m«»OD, 
who  has  not  property  considered  sach  ana- 
logical reasonings  as  might  induce  faim  to 
surmise  that  onr  earth  is  inhabited ,  vrere  to 
give  it  as  his  opinion,  that  the  use   of  that 
great  body,  which  he  sees  in  his  neighbour- 
hood, is  to  cariy  about  his  little  globe,  in 
order  Uiat  it  may  be  properly  exposed-  ta 
the  Ught  of  the  sun,  so  as  to  eujoy  an  agree- 
able and  u&efol  variety  of  illumination,  as 
well  as  to  give  it  light  by  reflection,  when 
direct  light  cannot  be  had.    Should  -we  not 
condemn  his  ignorance  and  want  of  reflec- 
tion ?    The  earth,  it  is  true,  performs  those 
offices  which  have  been  named,  for  tJie  in- 
habitants of  the  moon,  but  we  know  that  it 
alap  affords  magnificent  dwelling-places  to 
numberless  intelligent  beings.    From  expe- 
rience, therefore,  we  affirm,  that  the  per- 
formance of  the  most  salutary  offices  to  in- 
ferior planets  is  not  ioconsistent  with  the 
dignity  of  superior  purposes;  and  in  conse- 
quence ofsucli  analogical  reasonings,  assisted 
by  telescopic  views,  whidi  pUiuly  favoor 
the  same  opinion,  we  do  not  hesitate  to 
admit  that  the  sun  is  richly  stored  with  in- 
habitants. 

This  way  of  considering  the  snn  is  of  the 
utmost  importance  in  its  consequences. 
That  stars  are  suns  can  hardly  admit  of  a 
doubt.  Their  -immense  distance  would 
effectually  exclude  them  from  our  view,  if 
theu:  light  were  not  of  the  solar  kind.  Be- 
side, the  analogy  may  be  traced  much  fur- 
ther: the  sun  turns  on  its  axis;  so  does  the 
star  Algol ;  so  do  the  stars  called  fi  Lyrs^ 
i  Cephei,  n  Antinoi,  o  Ceti,  and  many  more, 
most  probably  all.  Now  from  what  other 
cause  can  we,  with  so  much  probability,  ac- 
count for  their  periodical  changes?  Again,  our 
sun's  spots  are  changeable ;  so  are  the  spots 
on  the  star  o  Ceti.  But  if  stan  are  sons, 
and  suns  are  inhabitable,  we  see  at  dnce 
what  an  extensive  field  for  anunation  opens 
to  our  view. 

It  istrue,  that  analogy  may  indnce  ns  to 
conclude,  tliat  since  star.i  appear  to  be 
suns,' and  suns,  according  to  the  campion 
opinion,  are  bodies  that  serve  to  enlighten, 
vrarm,  and  sustain  a  system  of  planets,  we 
may  have  an  idea  of  numberiess  globes  that 
serve  for  the  habitation  of  living  creatures. 
But  if  these  suns  themselves  are  primary 
planets,  we  may  see  some  thoonnds  ii 
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tibem  with  the  naked  eyes,  and  millions  with 
the  help  of  telescopes ;  and,  at  the  same 
time,  the  same  analogical  reasoning  still  re- 
mains in  fnU  force  with  regard  to  the  planets 
which  these  suns  may  support.  See  Philo- 
•opfaical  Transactions,  and  Young's  Natural 
Philosophy. 

We  shall  conclude  this  article,  with  some 
particulars  respecting  the  sjn,  by  Sir  Isaac 
NewtoD.     1.  That  the  density  of  tlie  son's 
heat,  which  is  proportional  to  his  light,  is 
7  times  as  great  in  Mercury  as  with,u8,  and 
timt  wate^  there  would  be  all  carried  off  in 
flie  shape  of  steam,  for,  he  found,  by  expe- 
nraenU  with  the  thermometer,  that  a  heat 
seven  times  greater  than  that  of  the  sun's 
beams  in  summer  wUl  serve  to  make  water 
boil.     f.  That  the  quantity  of  matter  m  the 
SUB  is  to  that  m  Jupiter  nearly  as  1100  to  1, 
and  that  the  distance  of  that  planet  from  the 
son  is  in  the  same  ratio  to  the  sun's  semidia- 
meter;'  consequently,  that  the  centre  of 
gravity  of  the  sun  and  Jupiter  is  nearly  m 
the  snper6cics  of  the.  sun.    3.  That  the 
quntity  of  matter  in  the  sun  is  to  that  in 
Saturn  as  «S60  to  1,  and  that  the  distance 
of  Satmn  from  tlie  sun  is  hi  a  ratio  but  lit- 
tle less  than  that  of  the  sun's  semidiameter. 
And  hence  the  common  centre  of  gravity  of 
Satnm  and  the  sun  is  a  little  withm  the  sun. 
4.  By  the  same  method  of  calculation  it 
will  be  found,  that  the  common  centre  of 
gravity  of  all  the  planets  cannot  bie  more 
than  the  leng^  of  the  solar  diameter  distant 
from  the  centre  of  the  sun.    5.  The  sun's 
dimeter  b  equal  to  100  diameteVs  -of  the 
^arth,  and  therefore  its  magnitude  must 
exceed  that  of  the  earth  one  milUon  of 
times. '   6.  If  360  degrees  (the  whole  eclip- 
tic) be  divided  by  the  quantity  of  the  solar 
wear,  it  wifl  give  59'  8,  which  therefoi;^  is 
the  nedinm  quantity  of  the  sun's  apparent 
daily  motion;  hence  hU  howury  motion  is 
equal  to  «'«r'.    By  ^i»  method  the  tables 
of  the  son's  mean  motion  are  constructed  as 
ioond  in  astronomical  books.^ 

SUPERCARGO,  a  person  employed  by 
nerebanu  to  go  a  voyage,  and  oversee 
their  cai«o  or  lading,  and  dispose  of  it  to 
the  best  advantage. 

SUPERFICIES,  or  Surface,  m  geo- 
roetry,  a  magnitude  conwdered  as  havmg 
tvro  dimensions;  or  extended  in  lengtli 
and  breadth,  but  without  thickness  or 
depth.  In  bodies,  the  superficies  is  all 
Aat  presents  itself  to  the  eye.  A  super- 
fides  is  chiefly  considered  as  the  external 
part  of  a  solid.  When  we  speak  of  a  sur- 
free  simply,  and  without  any  regard  to 
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body,  we  usually  call  it  figure.  The  seve- 
ral kinds  of  superficies  are  as  follow  :  recti- 
linear superficies,  that  comprehended  be- 
tween right  lines;  curvilmear  superficies, 
that  comprehended  between  curve  lines; 
plane  superficies,  is  that  vrhich  has  no  ine- 
quality, but  lies  evenly  between  its  boun- 
dary lines ;  convex  superficies,  is  the  exte- 
rior part  of  a  spherical,  or  spheroidical 
body;  and  a  concave  sopeificies,  is  the 
internal  part  of  an  orbicular  or  spheroidical 
body. 

Tlie  measure  or  quantity  of  a  superfides,^ 
or  sorfiice,  is  called  the  area  thereof. 
"^The  finding  of  this  measure,  or  area,  is 
called  the  quadrature  thereof. 

To  measure  the  surfiices  of  the  several 
kmds  of  bodies,  as  spheres,  cubes,  paralel- 
lopipeds,  pyramids,  prisms,  cones,  &c. 

Superficies,  Kiw  o/*,  a  fine  usually  foond 
on  the  sector,  and  Gnnter's  scale,  the  de- 
scription and  use  whereof,  see  under  Sec- 
tor and  GuNTER's  seak. 

SUPERLATIVE,  in  grammar,  one  of 
the  three  degrees  of  comparison,  bebg  that 
inflection  of  nounspadjective  that  serves  to 
augment  and  hdghten  thdr  significatioB, 
and  shows  the  quality  of  the  thmg  denoted 
to  be  in  the  hi|^est  degree. 

SUPERNUMERARY,  somethmg  over 
and  above  a  fixed  number.  In  several  of 
the  offices  are  supernumerary  clerks,  to  be 
ready  op  extraordinary  occasions.  There 
are  also  snpemumerary  surveyors  of  the 
excise,  to  be  ready  to  supply  vacancies 
when  they  fell ;  these  have  but  half  pay. 

SUPERSEDEAS,  a  vrrit  that  lies  m  a 
great  many  cases,  and  signifies,  in  general,  a 
command  to  stay  proceedings,  on  good 
cause  shovm,  which  ought  otherwise  to 
proceed.  By  a  supersedeas,  the  domg  of 
a  thing  which  might  otherwise  have  been. 
lavirfuUy  done,  is  prevented ;  or  a  thuig  that 
has  been  done,  is  (notwithstanding  it  was 
done  in  a  doe  course  of  law)  thereby  made 
void.  A  supersedeas  is  either  expressed  or 
implied ;  an  express  supersedeas  is  some- 
times  by  writ,  sometimes  without  a  wnt ; 
where  it  is  by  writ,  some  person  to  whom 
the  vmt  is  directed,  is  thereby  commanded 
to  forbear  the  doing  something  tfaerem 
mentioned ;  or  if  the  thing  has  been  already 
done,  to  revoke,  as  that  can  be  done,  the 
•ct. 

A  person  is  superseded  out  of  prison, 
when,  by  the  practice  of  the  court,  the 
plaintiff  has  omitted  to  proceed  in  due  time 
against  htm. 
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AUPPLEMENT  ^  on  orcft,  in  geome- 
try, or  trigonometiy,  is  the  number  of  de- 
grees that  it  wants  of  behig  an  intire  semi- 
circle ;  as  a  complement,  signifies  what  an 
arch  wants  of  being  a  qqadrant. 

,SUpPOp.TED,  in  heraldry,  a  term  ap- 
plied  to  the  uppermost  quarters  of  a  shield 
when  divided  into  several  quarters,  these 
seeming  aS  it  were  supported  or  sustained 
by  those  below.  The  chief  is  said  to  be 
supported  when'  it  is  of  two  colours,  and 
the  upper  colour  takes  up  twO>thirds  of  it 
In  this  case  it  is  supported  by  the  colour 
underneath. 

SUPPORTERS,  in  heraldry,  figures  in 
an  aichievement  placed  by  the  side  of  the 
shield,  and  seeming  to  support  or  hold  up 
the  same.  Supporters  are  chiefly  figures 
of  beasts :  figures  of  human  creatures,  fiir 
the  like  purpose,  are  properly  called  te- 
nants. Some  msike  another  difierence  be- 
tween tenant  and  supporter:  when  the 
shield  is  borne  by  a  single  animal,  it  is  c^ed 
tenant;  when  by  two,  they  are  called  sup- 
porters. The  figures  of  things  inanimate 
sometimes  placed  aside  of  escutcheons,  but 
not  tottcfaiiig  or  seeming  to  bear  them, 
though  sometimes  called,  supporters,  are 
.  more  properly  cotises.  The  supporters  of 
the  British  arms  are  a  lion  and  an  unicorn. 
In  England,  none  under  the  degree  of  a 
banneret  are  allowed  supporters,  which  are 
restramed  to  those  called  the  high  nobility. 
TInb  Germans  permit  none  but  princes  and 
noblemen  of  rank  to  bear  them ;  but  among 
.  the  French  fi»rmerly  the  use  of  them  was 
more  promiscuous. 

SUPPRESSION,  in  grammar  and  ihe- 
toric,  denotes  an  omission  of  certain  word» 
in  a  sentence,  which  yet  are  necessary  to 
full  and  perfect  construction :  as,  ^  I  come 
from  my  father's;**  that  is,  « from  my  fa- 
ther's house.**  Suppression  is  a  figure  of 
speech  very  frequent  in  our  language^ 
chiefly  used  for  brevity  and  elegance. 
Some  rules  relating  thereto  are  as  follow: 
1.  Whenever  a  word  comes  to  be  repeated 
in  a  sentence  oftener  than  once,  it  is  to  be 
suppressed.  Thus  we  say,  *«  This  is  my 
master's  horse,"  not  **  lliis  horse  is  my 
master's  horse."  %  Words  that  are  neces- 
sarily suppUed  may  be  suppressed:  and, 
3.  All  woids  that  use  and  custom  suppress 
in  other  languages,  are  also  td  be  suppressed 
in  English,  unless  there  be  particular  rea* 
sons  for  the  contrary. 

Supptession  is  also  a  figun^  in  speech 
whereby  a  person  in  rage,  or  other  diltturb- 
ance  of  mind,  speaks  not  out  all  he  means. 
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but  suddenly  breaks  off  bis  disoonrse.  Tbii« 
the  gentleman  in  Terence,  extremely  in- 
censed  against  his  adversaiy,  accosts  him 
with  this  abrupt  saying,  "  Thou  of  alL** 
The  excess  of  his   indignation  and  rage 
cfaoaked  the  passage  of  his  voice,  kiid  would 
not  sufier  him  to  utter  the  rest.    Bnt  ia 
these  cases,  though  the  discourse  is  not 
complete,   the  meaning  is  readily  under- 
stood, and  the  evidence  of  the  thought  ea- 
sily  supplies  the  defect  of  words.    Sup- 
pression sometimes  proceeds  from  modesty 
^  and  fear  of  uttering  any  word  of  ill  and 
ofiTensive  sound. 

SURD,  in  aridunetic  and  algebra,  de- 
notes any  number  or  quanti^  that  is  incom- 
mensurable to  unity:  otherwise  called  an 
Irrational  number  or  quantity. 

The  square  roots  of  all  numbers,  except 
1,  4,  9, 16,  «5,  %^,  49,  64,  81, 100, 121, 144^ 
&C.  (which  are  the  squares  of  the  integer 
numbers,  1,  2,  3,  4, 5,  6, 7,  8, 9, 10,  li,  it, 
&c.)  are  incommensurables :  and  after  the 
same  manner  the  cube  roots  of  all  numben 
but  of  the  cubes  of  1,  2, 3, 4, 5,  6,  &c  are 
incommensurable :  and  quantities  that  are 
to  one  another  in  the  proportion  of  such 
numbers,  must  also  have  their  square-roots, 
or  cube  roots,  incommensurable. 

The  roots,  therefore,  of  such  numbers, 
being  incommensurable,  are  expressed  by 
placing  the  proper  radical  sign  over  them : 
thus  ^^2,  v^3,  v^5,  v^6,  £cc  express  num- 
bers incommensurable  with  unity.  How« 
ever,  though  these  numbers  are  incommen- 
surable themselves  with  unity,  yet  they  are 
commensurable  in  power  with  it ;  because 
their  powers  are  integers,  that  is,  multiples 
of  unity.  They  may  also  be  commensurable 
sometimes  with  one  another,  as  the  y^8  and 
V^2 ;  because  they  are  to  one  another  as  t 
to  1 :  and  when  they  have  a  eonunon  mea- 
sure,  as  ^2  is  tiie  common  measure  of 
both ;  then  their  ratio  is  reduced  to  an  ex* 
pression  in  the  least  terms,  as  that  of  com* 
mensurable  quantities,  by  dividmg^  them  by 
their  greatest  eonunon  measure.  This  com- 
mon measure  is  fonnd  as  in  commensurable 
quantities,^  only  tiie  root  oi  the  common 
il  to  be  made  their  common  divi- 


sor:  thus  ^r  =  V  4  =  2,  and  ^i^l^  = 

3^0. 

A  rational  quantity  may  be  reduced  to 
the  form  of  any  given  surd,  by  raismg  the 
quantity  to  the  power  that  is  denominaied 
by  the  name  of  th^  surd,  and  then  settiog 
the  radical  sign  over  it :  thus  a  =  ^  a*  =s 
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4^  a'  t=s  v^  a*  =  \/  a*  =  v'  0%  m»^  4  =  **"«  radical  sign,  and  proceed  as  before; 

V  4".  ^x             ^ 

As  JWirds  may  be  considered  as  powers  ^g  X  V^4  r=  8^  x  4*  =2^x4^  = 

with  fractional  exponents,  tiiey  are  reduced  ^/^"TTZTTt  —  //a  v  in  —  //  7  #  o  ■ 

to  others  of  the  same  value,  that  shall  have  X/-.      ^T     "^^     T/:^  -  ^^  ^iJ  ^I 

the  same  radical  sign,  by  reducing  these  ^_J=:^  =  3.=-  v/  ^=:  v^  l£  =a 

fractional  exponents  to  fractions  having  the  V    a      ««       2^               ^                 8 

same  value  and  a  common  denominator.  «/  j. 

Tims  v^a  =  i^,aiidv^a  =  i^,  and  i=  If  the  snrdi  have  any  rational  coeffi- 

^  ^  cients,  their  product  or  quotient  must  be 

— ,  =  i=~^, and  therefore  ^aandl/  prefixed;  thus,  2  v^  3  x  5^  6=:t0^ 

"**'         .       "*               -        .       V  18.  The  powers  of  surds  are  found  as  the 

«,  rednced^to^eijame  radical  sign,  become  ^^^^^  ^^  ^^^^^  quantities,  by  maltiplying 

^tt"*  and  V^an.  If  you  are  to  reduce  4^3  *  their  exponents  by  the  index  of  the  power 

and  ^  2  to  the  same  denommator,  ponsi-  required ;  thus  the  square  ofv^2is2i'' 

der  -^  3aseqiMa;o3^and  v'g  as  equal  =2f  =  v^4;  the  cube  of  v^  5=5§*  ' 

to  «^ ,  whose  indices,  reduced  to  a  common  =  5  'J = v^  125.    Or  yon  need  only,  in  in- 

1        J            i  volving  surds,  raise  the  quantity  under  the 

denominator,  you  have  3  =  3  ,  and  2  =  ^j.^,  3.^^  ^^  ^^  ^^^^^  required,  continu- 

2* ,  and  consequently,  ^3=^3',  =  ^  ing  the  same  radical  sign ;  unless  the  index 

27  aiid^2=^2*=^4;80  that  the  0^  ^^^  power  is  equU  to  the  name  of  the 

proposed  surds  '^3and  a?' 2,  are  reduced  »"««,  or  a  midtlple  of  it,  and  m  that  case 

to  ottCT  equal  smtis  ^  27  and  ^4,  hav-  «»«  P^^^  «^  *«  ^'"^  ^^«™^  ~t,onal. 
ing  a  common  radical  sign. 


Snrds  of  tiie  same  rational  quantity  are 
nnltiplied  by  addmg  their  exponents, 
and  divided  by  subtracting  them;    thus, 

J         X         ^'         » 
^ax  ^a  =  aixa^=a  *  r^-a^  = 

»/  -       al  1 1  »-3 

•  -i  m+n  a/  a 

»!lrJf ;  ^  «  X  ^  «  =  ^  «•=  \>'  S2  ; 

If  the  surds  are  of  difierent  rational  quan- 
tities, as  ^o'  and  ^V\  and  have  the  same 
sign,  multiply  these  rational  quantities  mto 


power 
Evolution  is  performed  by  dividing  the 
fraction,  which  is  the  exponent  of  the  surd, 
by  the  name  of  the  root  required.  Thus, 
the  square  root  of  v'^is  ^  For  ^IF. 

The  surd  v^"a  x=:  a  y/lc]  and,  in 
like  manner,  if  a  power  of  any  quantity 
of  the  same  name  with  the  surd  dividoi 
the  quantity  under  the  radical  sign  without 
a  remainder,  as  here  <r"  divides  4f*  x,  and 
25  the  square  of  5»  divides  75  the  quantity 
under  the  sign  m  v^  75  without  a  remain* 
der;  then  place  the  root  of  that  power  ra- 
tiomdly  before  the  sign,  and  the  quotient 
nnder  the  sign,  and  thus  the  surd  will  be 
reduced  to    a   more   simple   expression. 


Thus,^75  =  5v^3;^48=:^3X16 

=  4^3;  v^81  =  -^«7x3  =  3v/3. 

\|^en  surds  are  reduced  to  their  least 

expressions,  if  they  have  the  same  irra^ 

one  anotiier,  nr  divide  them  by  one  another,     tjonal  part,  they  are  added  or  subtracted, 

and  set  the  common  radical  sinr'n  over  their     |,y  adding   or  subtracting  their   ra^onal 

product,  or  qnotieu^    Thus,  v^  a*  x  \/  ^*     coefficients,  and  prefixing  the  sum  or  dif- 

,  ,  IV*^         ference  to   the   common  irrational  part. 

=  ^a^6-^2X^5=r^lO;|=.^=     Thus,  ^  75  +  ^  48  =  5^/ 3 +4^  3 

-/a^  */;?      V^^jy^^     =9^/3;   V^  81  +  ^24  =  3^^5  +  2 

^   it;—  ^^     &i5    -TT.  —  ^    ii  —     ^3  =  5^3;  ^150  — v^54=5^ 

6  —  3  -•  6  =«:  2  ^6;    V  a'  x  +  ^  t*  x 

=  av^x  +  6V'^=  0+7  X  v^. 

Compound  surds  are  such  as  consist  of 
two  or  more  joined  together ;  the  simpla 


-V?^24 


If  surds  have  not  the  same  radical  sign, 
reduce   them  to  such  as  shall  have  the 
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lords  are  commeasiirmble  in  power,  and  by 
being  maltiplied  into  tfaemselTeSy  giTo  at 
length  rational  quantities  ;  yet  compound 
nirds  multiplied  into  themselves,  commonly 
.  give  stiD  irradonal  products.  But  when 
any  compound  surd  is  proposed,  there  is 
another  compound  surd,  which,  multiplied 
into  it,  gives' a  rational  product  Thus,  if 
^  a  -j-  v^  fr  were  propooed,  multiplying  it 
by  v^  a —  %/  fr,  the  product  will  be  a  —  b, 

Tht  investigation  of  tiwt  surd,  virfaich, 
multiplied  into  the  proposed  surd,  gives  a 
rational  product,  is  made  easy  by  three  the- 
orems, delivered  by  Mr.  Madaorin,  m  his 
Algebra. 

This  operation  is  of  use  in  reducing  surd 
expressions  to  more  simple  forms.  Thus, 
•uppose  a  binomial  surd  divided  by  ano- 
ther, as  ^  20  +  ^f  1«,  by  v^  5  —  v^  3, 
the  quotient  mi^t  be  expressed  by 
^W  +  ^lg^     g^^   ^  ^^^  ^^  ^ 

pressed  in  a  more  sunple  form,  by  multi- 
plying bdth  numerator  and  denominator, 
by  that  surd,  which,  multiplied  into  the  de- 
nomhiator,  gives  a  rational  product :  thus, 

V^300-|-g^60-f6_16  +  gv^6O_^    , 

When  the  square  root  of  a  surd  is  re- 
qoirad,  it  may  be  found,  nearly,  by  extract- 
ing the  root  of  a  rationa]  quantity  that  ap- 
proxhnates  to  its  value.  Thus,  to  find  the 
square  root  of  S  +  «  ^  2,  first  calcuhite 
V  2=  1,414S1.  Hence  3  +2  ^  2  = 
9,82d42,  the  root  of  which  is  found  to  be 
nearly  2,41421. 

In  like  manner  we  may  proceed  virith 
any  other  proposed  root.  And  if  the  in- 
dex of  the  root,  proposed  to  be  extracted, 
be  great,  a  table  of  logarithms  may  be 

wed."    Thus,  y/  5  -f  I?'  17  may  be  most 

conveniently  found  by  logarithms. 

Take  the '  logarithms  of  17,  divide  it  by 
13 ;  find  the  number  corresponding  to  the 
quotient ;  add  this  number  to  5 :  find  the 
logarithm  of  the  sura,  and  divide  it  by  7,  and 
Itie  number  corresponding  to  this  quotient 

vrill  be  nearly  equal  to  \/  5+ v^  17. 

But  it  is  sometimes  requisite  to  express 
tte  roots  of  surds  exactly  by  otjier  surds. 
Thus,   m   the  first  example,    the  square 

root  0^3  + 2  •  2  is  1 +v^2 ;  forT4v2  X 
fT^  2=S:  1 +«•  2-f  ?  =  3-1- 2^  2- 


SUR 

For  the  method  of  performing  tins,  the 
curious  may  consult  Mr.  MaclaurailB  Al- 
gebra. 

SURETY  o/^&^pance.  A  justice  of  the 
peace  may,  according  to  his  discretion,  bind 
all  those  to  keep  the  peace  who,  in  his  pre- 
sence, Shan  make  any  affray,  or  shaU  threat- 
en to  kifl  or  beat  any  p^^rson,  or  shall  con- 
tend together  in  hot  words;  and  all  those 
vrho  shall  go  about  with  unlawfiil  weapons, 
or  attendance  to  the  terror  of  the  people ; 
and  all  such  persons  as  shall  be  knovm  by 
him  to  be  common  barrators ;  and  aU  vrfao 
shall  be  brought  before  him  by  a  consta- 
ble, for  a  breach  of  the  peace  in  the  pre- 
sence of  such  constable ;  and  ail  such 
persons  vriio  having  been  before  bound 
to  keep  the  peace,  shall  be  convicted  of 
havmg  forfeited  their  recognizance.  When 
surety  of  the  peace  is  granted  by  the  Court 
of  King's  Bench,  if  a  supersedeas  come 
fi-om  the  Court  of  Chancery  to  the  justices 
of  that  court,  their  power  is^at  an  end,  and 
the,  party  as  to  them  discharged. 

If  surety  of  the  peace  be  desired  against 
a  peer,  the  safest  vray  is  to  apply  to  the 
Court  of  Chahcery  or  King's  Bench.  If  the 
person  against  wliom  security  of  tlie  peace 
be  demanded  be  present,  the  justice  of  the 
peace  may  commit  him  immediately,  unless 
he  offer  sureties ;  and  UfarHari  he  may  be 
commanded  to  find  sureties,  and  be  com- 
mitted for  not  doing  it. 

SURGERY  is  that  division  of  the  beaUng 
art,  wiiich  is  chiefly  conversant  with  the 
treatment  of  the  external  and  local  disorders 
of  the  body,  of  the  effects  of  accidental 
injury,  and  of  such  diseases  in  general  as 
are  curable  by  manual  operation.  Yet  its 
field  is  not  entirely  confined  to  the  depart- 
ment just  alluded  to  ;  since  local  dMorders, 
and  particularly  accidents,  of^en  afiTect  the 
whole  frame,  so  as  to  induce  a  general  de- 
rangement of  the  constitution ;  and  again, 
diseases  of  parts  arise  out  of  constitutional 
affections,  or,  although  originally  inde- 
pendent, may  be  greatly  aggravated  by 
them .  Hence  it  is  obviously  necessary  that 
the  sui^eon  should  be  acquainted  with  the 
nature  and  treatment  of  such  general  dis- 
orders; and  consequently,  in  marking  out 
the  limits,  which  divide  the  departments  of 
the  surgeon  and  phyoician,  it  is  hardly  possi- 
ble to  attain  sudi  a  pitch  of  accuracy  as  to 
prevent  all  supposed  encroachment  of  ei- 
ther side  on  the  province  of  the  other. 

The  care  of  the  external  and  local  afiec- 
tions  of  the  human  body  was,  in  the  hifiuicy 
of  science,  a  branch  of  the  art  of  medicine. 
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^uitgety  aod  physic  were  then,  aod  for 
manj  ages  afterwards,  practised  by  the 
aame  iDdividuals.  These,  however^  id  course 
of  time,  began  to  consider  the  manual  and 
operative  part  of  the  profession  as  too  me- 
<;faanlcal  and  low  for  persons  of  their  scien- 
tific education,  and  consequently  resigned 
them  to  an  inferior  class  of  uneducated 
men,  who  generally  combined  with  them 
the  tradV  of  the  barber.  Hence  aroSo  in 
aiost  countries  of  Europe  the  calling  of 
barbersnigeon  ;  which  included,  besides 
aliaTing,  hair-dressing,  &c.  tooth-drawing, 
bleeding,  dressing  of  ulcers,  and  other  of  the 
more  common  and  easy  parts  of  operative 
aorgeiy.  While  contaminated  by  so  de- 
grading an  alliance,  and  practised  by  per- 
sona wboDy  illiterate,  we  cannot  be  ^ur-. 
prised  to  find  that  snrgeiy  and  its  pro- 
fessors met  with  neglect  and  contempt,  and 
that  the  latter  were  considered  as  merely 
subordinate  to  the  physicians.  The  barber- 
•argeons  must  still  have  had  opportunities 
of  seeing  and  learning  disease  ; ,  tliey  began 
to  get  an  insight  into  the  structure  of  the 
lioman  body  ;  and  they  acquired  a  respec- 
talrility  by  bemg  emptoyed  in  wars  in  the 
cure  of  the  wounded.  The  physicians,  who 
were  still  the  only  regularly  educated  and 
adeotific  class  of  men  practising  the  art  of 
healing,  wished  to  retain  their  old  and  long 
ci^oyed superiority ;  and  hence  arose  in  many 
coontriea  long  and  sharp  disputes  with  the 
barber-surgeons,  which  ended  at  last,  as  the 
progress  of  civilization  and  improvement 
would  naturally  lead  us  to  expect,  in  the 
separation  of  the  barbers  and  surgeons,  and. 
the  elevation  of  the  latter  to  their  proper 
rank  and  consideration  in  society. 

Whatever  part  of  the  subject  we  may 
cooteroplate,  we  shall ,  find  that  the  art  of 
sorgery  requires,  no  less  than  that  of  physic, 
sdl  the  advantages  that  can  be  derived  firom 
the  roost  liberal  education ;  that  it  demands 
ttiU  more  imperiously  a  familiar  knowledge 
of  anatomy  and  physiology,  t«  e.  of  the 
atroctnre  and  functions  of  that  machine, 
whose  derangements  it  proposes  to  re- 
medy; and  consequently,  that  although 
prejudice  still  assigns  to  the  physician  a  su- 
perior rank  to  that  of  the  surgeon,  they 
mnst  be  considered  in  modem  days,  as 
Equals,  whether  we  regard  the  reason  of  the 
tUng,  or  proceed  to  an  actiul  comparison 
of  inlividoals.  - 

Our  opuiions  concerning  the  education 
and  qoaUficsktions  of  the  surgeon  will  be  ea< 
aily  collected  fi'om  the  foregoing  observa- 
tions.   Instead  of  spending  seten  years  of 
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the  most  valuable  part  ^  his  life  in  ^ 
drudgery  of  an  apothecary's  shop,  the 
youth  destined  for  the  profession  of  surgery 
should  receive  a  learned  and  liberal  educa- 
tion.  The  Latin  language  among  the  dead, 
and  the  French  of  tlie  living,  are  indispensi- 
bly  necessary ;  and  tlie  Crerman  would 
foi-m  a  very  useful  addition  to  these. 

Anatomy  and  physiology  are  the  next 
objects  of  attention,  and  demand  the  most 
assiduous  cultivation ;  these  sciences  are 
the  foundation  on  which  the  art  of  surgery 
rests.  The  study  of  chemistry  and  natu- 
ral philosophy  vrtll  be  pursued  at  the  same 
time.  When  prepared  by  these  previous 
steps,  tlie  student  may  commence  the  prac« 
tical  part  of  his  education  in  the  hrge  hos* 
pitals  of  the  metropolis ;  carefully  studyuig 
diseases  themselves,  taking  notes  of  the 
most  interesting  cases,  and  omitting  no  op- 
portunity of  observing  the  alterations  occa- 
sioned by  disease  in  the  structure  of  the 
body.  Lectures  on  surgery,  on  the  mate- 
ria medlca,  and  the  practice  of  medicine 
roust  also  be  attended.  The  performance 
of  surgical  operations  on  the  dead  body 
will  be  highly  beneficial,  as  leading  to  the 
studyoftliose  parts  of  anatomy,  which  are 
roore  particularly  concerned  in  operations^ 
and  as  imparting  the  manual  skill  necessary 
to  the  operator. 

Of  systematic  works  on  surgery  there  is 
none,  which  unites  the  recommendations  of 
clearness,  shortness,  and  comprehension,  to 
so  great  a  degree,  as  the  '<  First  Lines  of  the 
Practice  of  Surgery,"  by  Mr.  S.  Cooper,  to 
which  we  therefore  refer  the  reader.  Tlie 
larger  systems  are  by  no  mlians  unexcep- 
tionable ;  we  Aray  mention  that  of  Latta  ; 
the  '*  Systema  Chirurgiae  hodiernae*'  of 
Callisen  >  and  the  **  Anfangs-griinde  derWun- 
darzney  knnst'*  of  Richter.  Generally,  how* 
ever,  the  works  that  treat  of  particular  sub- 
jects are  to  be  preferred  to  tlie  systems  of 
surgery.  The  writings  of  Mr.  Pott,  and  the 
'*  Memoirs  of  the  French  Royal  Academy 
of  Surgery,"  contain  a  great  deal  of  valuable 
information;  as  also  do  those  of  Joliji 
Hunter,  Home,  Abemethy,  and  Astley 
Cooper ;  Le  Dran,  Sharp,  Bertrandi,  and 
Sabatier,  may  be  read  on  the  operations. 
The  numerous  other  sources  of  surgical 
knowledge  will  be  discovered  by  the  stu- 
dent in  his  progress.  The  following  sketch 
win  be  divided  uto  general  surgical  sub- 
jects, or  such  disorders  as  are  common  to 
several  situations  in  the  body,  including 
also  the  constitntional  derangements  which 
accompany  or  cause  local  disorders ;  and 
U 


Digitized  by 


Google 


SbRGfiRY. 


|>articu]ar  surgical  sabjectiy  or  tbe  disordert 
and  injuries  of  each  particular  part,  and 
the  operations  practbed  on  it  As  th* 
limits  between  surgery  and  medicuieare  ra« 
titer  artificial  than  real,  these  two  branches 
of  medical  science  touch  each  other  in  va- 
rious points,  and  the  physician  and  surgeon 
botli  claim  a  right  to  undertake  the  manage- 
ment^ of  the  same  disorder.  Hence  the  ar- 
ticle Mbdicine  of  this  work  contams  re- 
marks on  several  diseases  which  are  often 
treated  by  the  surgeon ;  and  we  refer  the 
reader  to  thatartide  on  the  following  points, 
viz.  fever,  tetanus,  racliitis,  scrofUa,*  amau- 
rosis, albugo,  deafness,  enuresis^  bchuria, 
herpes,  tinea,  and  psora. 

GlENBRAL  SORCICAL  SUBJECTS.      ' 

Sympathetk  Fever.  No  part  of  the  ani- 
mal body  can  be  very  considerably  disor- 
dered, without  ocicasioning  a  correspondent 
derangement  of  the  whole  constitution. 
Such  disorder  has  been  considered  by  Mr. 
Hunter  as  the  result  of  universal  sympathy. 
This  consent  of  the  whole  constitution 
wit(iits  parts,  manifests  itself,  in  paiticu- 
kur  instances,  by  a  greater  disturbance  of 
tlie  functions  of  some  organs  than  of  others, 
and  from  this  circumstance  these  diseases 
have  derived  the  a)^eUations,  by  which 
they  are  commonly  distinguished.  If  the 
actions  of  the  sanguiferous  system  be  prin- 
cipally disturbed,  and  the  temperature  of 
the  body  subject  to  unnatural  variations, 
the  disease  is  termed  fbver ;  if  the  nervous 
system  be  driefly  affected,  a  state  of  vi- 
gilance or  ddirium  may  be  produced ;  con- 
vulsions and  tetanus  take  place  when  the 
musQuIar  system  is  more  partipularly  dis- 
ordered. Though  the  especial  disorder  of 
particuUir  organs  thus  gives  a  character  and 
denomination  to  the  disease,  it  is  Isnfiidently 
evident,  in  every  instance^  that  the  vrfaoJe. 
constitution  is  disturbed. , 

Tlie  fever,  which  accompanies  local  acci- 
dent or  disease  has  been  termed  symptoma- 
tic, as  if  it  wore  one  of  tlie  symptoms  of  the 
local  disorder ;  the  epithet  sympatiietic  is 
preferable,  as  it  is  founded  on  tiie  real  na- 
ture of  the  disorder,  viz.  a  sympadiy  of  the 
whole  constitution  for  the  disturbed  state  of 
a  part. 

The  sympatlietic  inflammatory  fever  is 
accompanied  with  a  frequent  strong  and 
full  pulse,  hot  and  dry  skin,  scanty  and  high 
coloured  urine,  dry  furred  tongue,  thirst, 
loss  of  appetite  and  sleep  -,  in  loihe  cases 
deUriura. 


When  the  load  lActioB  is  in  rach  partt 
as  are  essential  to  life,  tbe  povren  of  the 
constitution  seem  to  be  much  dcpresKd  ; 
and  the  pulse  is  fireqnent  and  amalL 

DreotmeHi.,  The  qire  of  the  local  inflanf 
mation,  which  excites  and  keeps  op  this 
sympathetic  disturbance  of  the  whole  con- 
stitution,^ is.  the  most  efiectual  step  for 
stopping  the  general  disorder.  But  as  tbe 
fever  may  react  on  the  local  disorder,  pal- 
liative means  may  be  necessary  for  the  con- 
atitntional  symptoms.  Bleeding,  saline 
purgatives,  and  diaphoretics,  as  the  prepa- 
rations of  antimony,  and  the  aqua  ammoirae 
acetatse,  are  the  best  means.  Tbe  «se  of 
the  kincet  is  only  advisable  where  the  local 
mischief  is  to  be  feared  on  account  of  its  si- 
tuation or  extent  ^ 

The  sympathetic  fever,  just  described,  is 
produced  by  the  hrritation  of  a  local  ujarf 
upon  a  healtliy' constitution ;  when  however 
the  disease  has  continued  unsubdued  for  a 
long  time,^the  constitution  stfll  sympnthtsei, 
although  in  a  different,  manner ;  and  tbe 
disorder  then  produced  is  called  the  sym- 
pathetic hectic  fever.  This  form  of  coosti* 
tutional  sympathy  attends  such  local  afiee^ 
tions  as  debilitate  and  harass  the  Ihune^ 
and  it  is  the  reactive  efibrt  of  an  irritated 
and  weakened  constitution.  Tbe  syasptoois 
are  a  frequent  smidl  pulse,  moist  skin,  pale 
and  copious  urine,  great  weakness,  moist 
tongue,  deficient  appetite,  often  sickness, 
nocturnal  sweats^  loss  of  sleep,  iodigci* 
tion,&c. 

Treatment.  The  alleviation  or  removal  of 
the  local  complaint  is  the  most  cfiectual  re« 
medy.  When  this  cannot  be  accomplished 
we  must  try  to  strengthen  the  patieot ;  and 
if  there  were  a  medidne  possessing  tike  direct 
power  of  communicating  strength  to  the  con- 
•titution,  these  cases  would  be  very  proper 
for  its  employment.  Particular  symptoms 
may  be  combated,  so  as  to  keep  all  the  fonc* 
tions  in  a  state  approachhig  as  nearly  as  we 
can  to  that  of  health,  and  digestion  promoted. 
Bark,  with  gentle  cordial  and  aromatie 
draughts,  are  the  most  proper  metfidnes. 
The  food  should  be  UjB^t  and  noorishmg;^ 
and  taken  frequently  in  small  quantities. 
Opium  is  often  of  great  servJiDe,  both  in 

Srocoring  sleep,  and  in  checking  the  parg* 

Disorder  <f  the  digeetiee  Orgtau.  Hie 
stomach  and  bowels  bear  a  considerable 
share  in  the  sympathetic  derangements  al- 
ready considered.  But  in  many  instances 
of  local  complaints  they  are  deranged  in  a 
still  more  st>iking  way  }  and  again,  a  din 
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tnrbed  atate  of  these  wpaa  arising  firom 
irarions  causes  wUl  either  give  origin  to  va- 
obstaaate  loea^  eompbunts,  or  very 
icnase  the  difficulty  of  their  cure* 
liaoy  ohservations  counected  with  this 
aubfect  are  scattered  in  tiie  vrorks  of  sur- 
gical writers ;  but  the  public  are  mdebted 
for  a  feneraly  8cieDtific>  and  original  view  of 
the  whole  suljcct  to  Mr.  Abemetify ;  to 
whose  surgical  observations  we  must  refer 
the  reader. 

The  syflDptoms  of  disordered  digestive 
ofgans,  whether  induced  by  the  irritatioii 
of  local  disease,  or  by  other  causes,  as  se- 
dentary fife,  impure  air,  anxiety,  and  too 
great  exertion  of  mind  or  body,  are,  dimi- 
Dtttioii  of  the  appetite  and  digestion,  flatn* 
leoce,  and  unnatural  colour  and  fetor  of  the 
excretions,  which  are  generally  deficient  in 
quantity.  The  tongue  is  dry,  whitish,  and 
forred,  particukriy  at  the  back  part,  and 
this  symptom  is  most  apparent  in  the 
norai^g.  As  the  disease  advances,  a  ten- 
demess  is  felt  on  pressing  the  epigastric 
region,  and  the  urine  is  frequently  turbid. 
Mr.  Abemethy  considers  this  affi^tion  to 
be  a  general  disorder  of  all  the  organs  con- 
eemed  i^  the  assimilation  of  our  food ;  and 
Hmt  it  cimsisti  in  a  weakness  and  irritability 
of  the  aieeted  parts,  accompanied  by  a  de- 
ficiency or  depravity  of  the  fluids  secret- 
«^d  by  them ;  upon  the  healthy  qualities  of 
whicti  the  right  performance  of  their  func- 
tioBs  seems  to  depend.  The  duration  of 
the  afiection  vrithout  fatal  consequences,  or 
indeed  without  any  changes  of  structure  in 
die  parts,  shows  that  it  is  only  a  disorder 
of  fimetiona. 

When  it  is  considered  that  this  derange* 
UMBt  of  the  ehylopoietic  viscera  may  bring 
cm  various  diseases,  and  that  local  afibctions, 
occurring  daring  its  existence  vrill  become 
pecafiar  in  their  nature  and  progress,  and 
<liflteidt  ef  cure,  the  importance  of  the  sub- 
ject wiU  ba  readily  aflowed.  A  particular 
attention  to  diet  is  a  point  of  primary  im* 
portaace  in  the  treatment ;  and  connected 
with  tUsy  the  practice  of  taking  five  gpratns 
of  powdered  rfanbarb  an  hour  before  dinner 
is  very  beneficial.  A  correction  of  any  ob* 
vioosirregutarity  in  tfiA  intestines,  aad  a  re* 
gnlar  diomal  evacuation  of  them  are  the 
next  points  to  urhieh  We  must  attend. 
Purging  is  by  no  aseans  advisable  in  the 
weakened  state  of  these  organs.  The  ad* 
nunistiation  of  small  doses  of  mercury  every 
night  or  every  other  night  nas  a  powerfiU 
cfleet  in  correcting  disorders  of  the  biliary 
sacretioni  and  oonsaqoestly  in  bringing  the 


stools  to  their  natural  colour.  Vegetable 
diet-drinks,  as  the  decoct  sarsaparill.  comp. 
have  been  advantageously  combined  vrith 
these  means.  The  cause  of  the  disorder 
may  4be  more  completely  relieved  by  good 
air,  exercise,  and  mental  tranquillity,  while 
the  medical  assistance  above-mentioned 
eounteracts  the  effects.  By  sucli  simple 
treatment  as  we  have  just  mentioned,  ob- 
stinate and  extensive  local  diseases  of, 
the  most  opposite  cUmscs,  iriiich  have  re- 
sbted  all  the  ordinary  methods,  will  often 
be  either  entirely  cured,-  or  very  signally  • 
relieved. 

TetoRUSi  or  locked  jaw,  Is  one  of  the  most 
alarming  consequences  of  local  mjnry.  It 
is  most  frequent  in  urarm  climates,  in  the 
male  sex,  and  in  the  robust  and  vi^rons.  It 
does  not  appear  till  many  days  after  the 
accident,  and  firequently  when  the  wound 
b  quite  healed.  Injuries  of  the  fingers  and 
toes  are  its  most  frequent  causes. 

Sifmptonu,  The  muscles  of  the  lower 
jaw  first  become  stiff,  abd  then  rigidly  con- 
tracted, so  that  the  mouth  cannot  be  open- 
ed. Those  of  the  neck,  back,  and  whole 
body,  are  successively  a|rected  in  the  samn 
manner.  The  spasm,  however,  is  not  con« 
stant,  as  violent  and  most  painful  convulsions 
occasionally  agitata  the  whole  frame.  The 
progress  is  various ;  when  rapid,  the  patient 
scarcely  ever  recovers;  but  if  he  survive 
the  fourth  day,  the  prognostic  is  much  mora 
fiivoureble.  The  vital  functions  are  but 
little  afi^cted. 

Treuhment,  When  the  symptoms  have 
come  on,  there  seems  to  be  no  connection 
between  them  and  the  original  local  canse ; 
so  that  no  aanstance  can  he  derived  fi-om 
this  source.  Ophnn  in  very  large  doses,  as 
a  gram  in  two  hours,  and  then  gradually  in- 
creased ;  and  the  same  remedy  by  the  way  of 
clyster,  and  in  fiictions  seems  to  have  af- 
forded the  most  relief.  The  warm  bath, 
camphor,  volatile  alkali^  and  mu^,  accord- 
ing to  circumstances.  Large  quantities  of 
vrina  have  been  reconunended ;  and  in  soma 
cases  the  cold  bath  during  the  spasm  has 
relieved.    Salivation  is  useless. 

If^UtmmtUknf  in  some  of  its  states  or  va« 
rieties,  is  presented  to  our  view  in  almost 
every  surgical  disease,  and  consequently 
particular^  demands  the  attention  of  tht 
surgeon.  It  occurs  as  a  natural  means  of 
cure  hi  many  species  of  accidental  it^ury ; 
and  here  it  is  considered  as  healthy :  it  may 
abo  be  regarded  in  the  same  Kght  where  It 
follows,  any  local  irritation  in  a  healthy  con- 
stitution and  part    In  other  cases  it  b  com* 
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|»licated  with  some  morbid  tendency)  as  in 
erysipelas,  scropbula,  lues  venerea,  &c.  and 
hence  arise  numerons  species  of  nnhealtliy 
InOammation.  Again,  it  may  be  acute  or 
chronic,  in  respect  to  its  duration. 

Healthy  acute  inflammation  has  been 
called  phlegmon.  .Its  symptoms  are  pre- 
ternatural redness,  increased  heat,  and  a 
drcumscribed,  throbbing,  painAil  swelling 
of  tlie  inflamed  part.  The  exciting  cause 
is  generally  some  external  violence,  of  a 
mechanical  or  chemical  nature.  Some- 
times it  arises  spontaneously ;  or,  in  other 
vrords,  no  perceptible  cause  can  be  assigned 
for  it.  The  proximate  cause  is  an  increased 
action  of  the  vessels  of  the  part. 

During  its  existence  in  any  important  or- 
gan of  the  body,  blood  taken  away  frOm  the 
system  has  the  inflammatory  crust,  or  buff, 
on  the  upper  surface  of  the  clot,  which  is  at 
the  same  time  concave,  or  cupped. 

-TieatmetU, '  1.  Removal  of  the  cause, 
wh^re  that  is  practicable.  ,  2.  Bleeding, 
both  topical  and  general.  The  latter  is 
only  necessary  when  the  inflammation  of 
the  organ  endangers  life  itself,  as  the  brain, 
hings,  liver,  &c. ;  pr  when  the  part  lias  in- 
ferior powers  of  recovery,  as  a  joint;  or 
where  suppuration  would  entirely  destroy 
the  oTgaOf  as  in  ophthalmy.  The  former  is 
effected  by  means  of  leeches,  or  cupping. 
^.  Purgatives,  chiefly  of  the  saline  kind,  as 
ijlauber's  and  Epsom  salts.  Sec.  4.  Anti- 
monial  medicines,  which  relieve  the  skin, 
and  diminish  febrile  action.  5.  Reduced 
diet,  including  abstinence  from  fermented 
or  sp^tuous  liquors,  and  animal  food. 
6.  Evaporation  constantly  kept  up  from  the 
surface  by  folded  cloths,  wetted  with  cold 
washes.  This  is  very  powerful  in  reducing 
the  boat  and  increased  actions  of  the  part. 
A  solution  of  ceruas.  acetat.  ^  ss.  in  ^  iv.  of 
vinegar  and  ttiij*  of  distilled  water  is  a  very 
^ood  application.  Where,  on  account  of 
concomitant  extravasation  of  blood,  as  in 
bmises,  it  is  desirable  to  excite  tiie  absor- 
bents, vrashes  supposed  to  have  this  effect, 
and  therefore  termed  discutients,  are  em- 
ployed: such  as  1^.  ammon.  muriat.  ^ss. 
«ceti  et  spir.  vin.  rectif.  ia  tb  j.  7.  Warm 
applications,  as  poultices  or  fomentations, 
oeciasionally  relieve,  when  the  cold  washes 
«ure  ineffectoaL 

Inflammation  terminates  in  resolution, 
which  is  the  gradual  subsidence  of  all  the 
symptoms ;  in  suppuration,  or  the  formation 
of  matter;  or  in  mortification. 

Suppuration.  The  mflammatory  S3rmp- 
toms>  instead  of  yielding  to  the  treatment, 


are  aggravated ;  and  "afterwards  suddenly 
snbside,  the  patient  being  seized  vrith 
shiverings.  The  swelling  hecomea  softer, 
and  white  at  its  most  elevated  part ;  and  if 
the  collection  be  superfidal,  a  flnctnatioii 
can  be^  felt  At  this  time  a  flqid,  called  mat- 
ter, or  pus,  is  contained  in  a  cavity  Ibmied 
in  the  centre  of  the  inflamed  part,  and 
termed  an  abscess.  This  peculiar  fluid  it 
separated  from  the  blood  by  the  inexpli- 
cable power  of  the  secemmg  arteries,  just  as 
ordinary  secretion  takes  place.  In  a  healthy 
state  it  is  a  homogeneous  light  yellow  flnid, 
about  the  consistence  of  cream,  and  pos- 
sessing little  smell ;  but  onder  maajdrcnbii- 
stances  of  disease  its  appearance  and  pro- 
perties mr^  entirely  changed,  llie  cyst, 
containing  the  pus,  lias  a  smooth  and  aorae^ 
what  villous  snr&ce :  it  seems  to  be  lined 
vrith  a  layer  of  coaguhiting  lymph,  and  the 
surrounding  cellular  substance,  is  thickened 
and  agglutinated  by  the  inflammation,  so  as 
to  prevent  the  matter  flrom  spreading. 
From  tiie  arteries  of  thb  part  the  pns  is 
secreted. 

The  matter  always  makes  its  way  towards 
the  external  surface  of  the  body ;  even  if 
the  parts  should  be  very  much  thinner,  and 
less  resistmg  towards  any  cavity. 

Treatment,  A  soft  poultice  until  the  ab- 
scess bursts,  or  has  been  opened.  The  lat- 
ter operation  is  performed  by  a  straight 
two-edged  scalpel,  or  ^  abscess  lancet 
It  is  not  necessary,  nntess  the  collection  be 
under  a  fascia,  which  may  prevent  it  from 
coming  forwards;  or  near  a  joint,  or  large 
cavity  of  the  body,  as  tiie  belly  or  chest. 
A  poultice  should  still  be  applied  after  the 
bursting  of  flie  abscess. 

MotHfieaHon  ensues  when  the  Tioleiice  of 
the  inflammation,  or  its  duration,  baa  cobk 
pletely  exhausted  the  powers  of  the  part. 
The  pain  subsides ;  the  part  becomes  livid, 
or  otherwise  discoloured ;  the  cuticle  is 
elevated  mto  a  vesication  by  a  turbid  fluid ; 
the  pain  and  tension  are  diminished ;  and 
air  is  disengaged  into  the  cellular  substance, 
so  as  to  cause  a  cracklmg  sensation.  To 
this  stage  the  term  gangrene  is  applied; 
but  when  the  part  has  become  <|mte  black, 
and  has  lost  its  motion,  sensation,  and  heat, 
it  is  called  sphacelus. 

The  blood  coagnhites  in  the  large  vesself 
leading  to  the  part,  and  conseqaently  the 
separation  of  the  limb  is  not  followed  by 
hemorrhage. 

Bat  mortificatioD  often  occurs  witlMBt 
preceding  hoflanimatioa  in  parts  and  aab- 
jects  where  there  is  great  weAkaess.  Tyiaf 
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tbe  irteiy  of  a  limli ;  iiupeding  the  return 
of  the  venous  blood ;  condoned  topical  pres* 
sore  in  a  weak  constitnlion ;  cold,  when 
followed  by  the  opposite  extreme;  are 
causes  of  this  description.  A  peculiar  roor* 
tidcation,  beginning  at  the  toes  of  old  per- 
aoosy  and  proceeding  upwards,  is  of  this 
kind. 

When  the  mortification  has  stopped,  a 
defined  boundary  separates  the  dead  and 
living  parts;  the^  lymphQtics  remove  tlie 
conoectiug  matter,  so  as  to  form  a  groove, 
in  which  suppuration  commences ;  and  tliis 
groove  extends  deeper  and  deeper  until 
complete,  s^aration  is  effected.  Our  treat- 
ment moAt  be  directed  to  the  object  of 
•topping  the  disorder;  in  which  view  atten- 
tion to  tbe  constitutional  disturbance,  that 
IS  usually  very  great,  b  of  primary  impor- 
tance. Tbe  slate  of  the  digestive  organs 
will  demand  particular  attention.  Tbe  great 
pain  frequently  requires  opium.  Cold  washes 
while  the  inflammation  continues  high ;  and 
afterwards  a  poultice  of  bread  or  linseed, 
alone,  or  in  combinatiop  with  very  fineHy 
powdered  charcoal,  are  the  best  topical 
means.  Amputation  of  a  limb  can  never  be 
allowed,  until  the  line  of  separation  between 
the  dead  and  living  parts  is  clearly  formed.  ^ 
Wb^n  tlie  inflammation  has  abated,  and  the 
aq>aration  is  going  on,  (wliich  should  in  ge- 
neral be  left  entirely  to  nature)  tbe  consti^ 
tntion  should  be  strengthened  by  every 
means  both  of  food  and  diet.  Hence  bark, 
with  wine  and  aromatic  con^<^on;  fer- 
mented liquors,  and  a  nourishing  diet,  be- 
come, proper.  Bark,  however,  is  by  no 
means  so  universally  beneficial  hn  mortifica- 
tion as  many  surgeons  suppose:  if  sympa- 
thetic inflammatory  fever  be  present,  or 
derangement  of  the  chylopoietic  organs,  it 
would  certainly  be  hurtful;  but,  where  de- 
bility shows  itself,  this  remedy  must  be  in- 
stantly employed.  Opium  is  often  very 
serviceable ;  and  it  has  been  represented  by 
Mr.  Pott  as  abnost  a  specific  in  the  mortifi- 
cation of  the  toes  and  feet  of  old  persons, 
vrhere  it  must  be  used  in  a  very  free  way. 
The  same  remedy  will  be  of  service  in  other 
cases,  where  the  disorder  is  preceded  and 
acconipanied  with  great  pain,  but  notin- 
flamnmtion. 

ErympHoi  is  a  species  of  superficial  in- 
iammation,  in  which  the  red  colour  is  tinged 
more  or  less  with  yellow,  particuhirly  to- 
wards the  termination;  it  spreads  rapidly 
and  widely ;  there  is  swelling,  without  much 
elevation,  hardness,  or  drcumscription. 
The  skin  is  glossy,  and  its  colour  disappears 


on  pressnre.  The  pain  is  of  a  bnrning  or 
itching  kind.  It  often  changes  its  seat ;  and 
is  attended,  when  it  recovers,  with  desqua^ 
mation  pf  thh  cuticle.  Sometimes  vesicles 
are  formed.  It  seldom  suppurates;  but 
^hen  it  does,"  the  abscesses  are  very  exten- 
sive, as  adhesions  seldom  take  place,  to 
limit  the  expansion  of  the  matter.  Morti- 
fication eusoes  in  some  instances. 

The  constitutional  affection  varies  con- 
siderably, according  to  the  degree  of  local 
disturbance^  Languor,  head-ache,  loss  of 
appetite,  nausea,  vomiting,  oppression  of 
the  stomach,  and  foul  taste  in  tbe  motitfa, 
precede.  It  is  most  dangerous  in  the  face, 
and  attended  with  the  greatest  disturbance^ 
often  amounting  to  delfa-iom. 

Disorder  of  the  chylopoietic  visceia,  and 
suppressed  perspiration,  are  the  most  .pro- 
minent causes  of  the  complaint.  Mild  pur- 
gatives, diaphoretics,  and  the  antiphlogistic 
regimen,  are  sufficient  in  the  Slighter  cases. 
In  more  severe  attacks,  calomel,  combined 
with  other  purges,  and  antimonials,  is  pro- 
per. Emetics,  where  the  stomach  is  much 
distressed.  Bark  may  be  requhred  aftet.the 
disorder  subsides.  Cold  vrasbes,  ^or  poul- 
tices, to  the  pact,  as  they  seem  to  agree  :■  the 
former  are  preferable,  on  the  principle  of 
checking  the  inflammation^ 

Carbunde  is  a  very  violent  unhealthy  khid 
of  inflammation,  attended  with  a  painfid 
deep  discolouration  of  the  skin,  a  very  re- 
markable thickening  and  induration  of  that 
part,  and  gangrenous  suppuration  under  it, 
occurring  usually  at  the  back  part  of  the 
trunk,  and  often  constttnting  a  symptom  of 
the  phigtie  and  other  malignant  fevers.  Its 
size  varies  considerably^  Openings  form  in 
the  swelling,  and  give  issue  to  a  very  ofien- 
siye  dischai^;  and  in  tlie  end  extensive 
mortification  ensues*  The  fever,  which  is 
at  first  inflammatory,soon  beci^mes  typhoid ; 
and  strong  marks  of  chylopoietic  derange- 
ment aregenendly  attendant. 

The  swelling  must  be  completely  laid 
open  by  a  free  incision  through  the  brawny 
skin,  so  as  to  discharge  all  tbe  matter  and 
sloughs.  Purgatives  and  emetics  are  pro- 
per for  the  disturbed  digestive  organs ;  and 
the  debility  vrhich  remains  after  the  disorder 
has  subsided,  demands  strengthening  medi- 
cines and  food.  Opium  when  the  paui  is 
excessive.  ^ 

Boils  are  similar  to  carbuncles,  except 
that  they  are  smaller,  and  require  tbe  same 
treatment;  tbe  state  of  the  chylopoietic 
organs  must  be  particularly  regarded. 

(Edema  is  an  unusual  accnmalation  of 
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water  iittiie  ceUutar  finbstance,  occaaionmg 
a  general  sweUing  of  the  part,  withbat  dis- 
colonratiou,  that  pits  on  preanire,  i^  uneasy 
rather  than  painful,  and  increases  in  a  de- 
pending position.  It  arises  from  constitu- 
tional, or  local  weakness.  In  the  latter 
case,  whidi  alone  belongs  tor  mrgery,  let 
the  cause  be  remoTed;  put  the  limb  in  a 
borizontal  postnre4  ern^cj  frictions  with 
flannel,  and  camphorated,  or  other  slightly 
atimulating  applications,  and  then  apply  a 
moderately  tight  roller. 

Bums  are  attended  with  yfolent  inflam* 
mation  of  the  part,  severe  pain,  aiid  fever. 
The  cuticle  is  raised  into  dear  yellow  blis- 
ters. The  part  may  be  destroyed  at  once, 
and  converted  into  a  d«ad  black  substance, 
or  it  may  slough  from  the  subsequent  in- 
flammation. If  vesications  do  not  form, 
suppuration  will  probably  not  take  place. 
Wl^re  the  injury  is  veiy  extensive,  the 
breathing  is  much  affected. 

As  bums  ai«  violent  local  inflammations, 
the  antiphlogistic  treatment,  both  locally 
and  generally,  was  the  usual  surgical  prac- 
tice, until  Dr.  Kentish,  yvho  then  practised 
•nrgery  at  Newcastle,  introduced  the  oppo- 
site, but  as  subsequent  experience  has 
proved,  much  more  successAil  phm  of  ap- 
plying hot  0^1  of  ^turpentine,  or  idcohol,  and 
then  covering  the  part  vrith  a  liniment 
composed  of  ung.  resin,  flav.  and  ol.  tereb. 
on  the  pnnciple  of  maintaining  the  action 
of  the  part  by  an  adequate  stimulus,  which 
IS  to  be  gradually  diminished.  The  first  dress- 
ing remains  lor  twenty-four  hours ;  and  in 
the  second,  warm  proof^spirit,  or  laudanum, 
may  be  used  before  the  plaister  is  applied ; 
which  ^one  suflices  for  the  third.  When 
suppuration  commences,  powdered  chalk, 
ami  a  plaister  of  cerat.  lap.  calam.  Opium 
and  good  diet  are  to  be  allowed  at  the 
commencement  of  the  treatmeut,  with  the 
topical  stimulus. 

^  Effecti  of  cold.  When  a  limb  has  been 
frozen,  heat  must  l)e  compfiunicatcd  to  it 
Tery  gradually.  The  sudden  applibatien  of 
(  considerable  warmth  wiU  inevitably  cause 
mortification.  Rub  the  part  with  snow,  as 
persons  in  northern  countries  do  their  ears 
or  noses  when  thus  aflected,  or  with  cold 
water,  until  motion  and  sensibility  return. 
Then  camphorated  spirit  of  wine  may  be 
lised,  and  ultimately,  a  moderate  approach 
to  the  fire  may  be  alk>wedj  or  else  the 
patient  may  be  put  in  a  warm  bed,  and 
wai;in  flannels  may  be  applied  locally ;  ge- 
neral perspiration  b^ing  at  the  same  time 
promoted*    llie  same  principles  must  be 


kept  in  view  wicn  the  wliofe  body  it  afleet* 
ed.  Volatiles  and  stemntatbrietf  may  ^ 
used  when  animatioii  has  returned;  and 
warm  wine,  or  spirits,  should  be  introduced 
into  the  stomach  as  speedily  as  posnble. 

ChUblamMwn  caused  by  exposure  oCparti 
to  the  vicissitudes  of  heat  and  coM,  par- 
ticularly in  young  persons,  f<Nnales,  and 
such  as  are  brought  up  tenderly.  Before 
they  are  ulcerated  ice^  cold  water,  or  snow, 
may  be  applied  two  or  tnree  limes  a  day ; 
and  the  parts  sliould  be  kept  dry,tmd  in  as 
uniform  temperature.  In  some  cases,  topi- 
cal stimulants  seem  more  beneficial,  as  spir. 
vin.  camph.  or  tinct.  myrrhss  nibbed  is ; 
also  vinegar  aiid  ahim  lotion.  Sp.  vin.  campb. 
and  tinct.  cantharid.  in  equal  parts,  have 
been  veiyusefuL 

WOtJNDt. 

These  vary  so  much  accordfaig  to  their 
extent,  the  degree  of  violence  employed, 
the  powen  of  tlie  part,  its  importance  to 
life,  complication  with  bleeding,  Inctore 
of  bones,  6cc,  that  they  must  be  considered 
under  various  beads. 

Ibesne  of  the  wround  is  a  matter  of  eoo« 
sequence ;  as  a  very  large  cat  may  produce 
serious  consequences,  althougli  no  important 
parts  are  injurf  d.  The  degree  of  violence 
done  to  flie  fibres  is  another  material  con* 
sideration:  a  wmmd  in  whidi  the  parts 
liave  been  bruised,  stretched,  and  lacerated, 
as  well  as  divided,  will  often  mortify  from 
that  cause  only ;  hence  contused  and  gun- 
shot wounds  are  particuhirly  dangerous. 
Such  injuries  too  as  expose  circumscribed 
cavities  are  alarming,  on  account  of  the  ta- 
flammaUon  which  generally  foUowa  snch 
exposore;  hence  the  danger  of  even  a^sTight 
wound  in  the  belly,  chest,  or  large  joints. 
A  slight  wound  of  a  part  whose  Amotions 
are  intimately  connected  with  life,  i^  often 
fttal. 

^  Simple  indsed  wound$  require  onfy  that 
the  sides  should  be  brought  into  a  state  of 
apposition,  and  maintained  in  that  condi- 
tion; by  means  of  adhesive  plaister,  assist- 
ed perhaps  by  bandage. 

Heih&irkage^  vrhich  firequeetly  attends 
these  injuries,  demands  particular  care,  as 
it  mast  be  stopped  before  any  thii^  else  is 
done.  If  the  blood  flow  tVom  an  artery,  it 
is  a  florid  red,  and  comes  o«t  in  jets ;  if 
from  a  vein,  the  stream  is  nnifonn,  aAd  the 
colour  dark  purple.  If  the  vessel  be  not 
lari^,  the  bleeding  often  stops  of  itself. 
The  divided  artery  retracts;  the  sarromtd- 
ing  celhihur  substance,  becoming  ii^jected 
with  blood,  presses  on  its  HMmtb^   and. 
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the  Mood  eotgolates  in  ^  orifice,     wound,  as  the  bradiia]  In  bleeding,  the  fbl. 

lowing  plan  may  be  tried.    Apply  a  tonr« 


Xbnt  the  aides  of  tfae  veaael  grow  together. 
Sat  death  would  often  take  place  before 
tbe  bleeding  stopped  in  tliis  wi^,  particu- 
lar^ if  the  vefisel  were  large ;  or,  at  all' 
events,  great  danger  would  arise  from  tlie 
bleeding.  Hence  it  is  always  desirable  to 
tie  the  mouth  of  the  bleeding  vessel,  which 
■eenres  m  at  once  from  all  alarm  on  the 
subject  of  hemorrhage.  A  ligature,  when 
properly  applied,  is  found  to  cut  through 
tfae  two  internal  coats  of  an  artery ;  the  in- 
flammation thus  excited  in  the  vessels  of 
tlie  part  is  intended  with  an  effusion  of 
coagulating  lymph,  which,  together  witli  the 
coagola^n  of  the  blood,  effectually  closes 
the  tube,  before  the  separation  of  the 
thread,  which  is  seldom  dbelayed  beyond  a 
ibrtnight.  The  ligature  should  include  the 
artery  only ;  or,  when  it  is  smaU,  as  little 
snrronnding  matter  as  possible;  when  tlie 
vessel  is  large,  it  may  be  drawn  out  with 
the  forceps :  m  the  latter  case  a  tenaculum 
must  be  used.  As  much  force  may  be  em- 
ployed, in  drawmg  the  knot,  as  can  con- 
veniently be  exerted  by  the  hands. 

The  use  of  the  ligature,  in  hemorrhage,  is 
preferable  to  every  other  means :  the  tour- 
Biqoet  may  be  placed  on  the  limb,  until 
the  vessel  is  found  and  secured.  When  the 
main  arterial  trunk  of  a  part  is  compressed 
by  the  pad  of  this  instrument,  there  is  no 
immediate  danger  of  bleeding. 

The  tonmiquet,  in  common  use,  for  which 
,  we  are  indebted  to  a  French  surgeon,  Petit, 
consists  of  a  band,and  buckle^  a  pad,  and  a 
sort  of  brass  bridge,  capable  of  being  ele- 
^  vated  and  depressed  by  means  of  a  screw. 
The  band  is  first  buckled  round  the  limb  in 
Boch  a  manner  that  the  pad,  which  is  attach- 
ed  to  the  band,  is  phused  exactly  over  the 
artery.  The  bridge,  over  which  the  band 
proceeds,  is  to  be  then  raised  by  turning 
the  screw,  and  thus  a  due  degree  of  pres- 
sure n  produced^  It  affords,  howeveri  only 
a  temporary  security.  When  a  tourniquet 
cannot  be  procured,  pressure  may  be  made 
by  any  sioiple  li^ture  round  the  limb, 
twisted  to  the  requisite  tightness  by  means 
of  a  stick. 

Compresses  and  bandages  will  sometimet 
stop  bleediogs  by  their  mechanical  pres- 
sare;  but  are  inferior  to  the  ligature.  If 
the  bleeding  vessel  cannot  be  found,  if  there 
be  rather  a  general  ooaing  than  an  henior* 
rhage  from  any  considerabla  vessel,  or  if  the 
artery  lie  against  a  bone,  as  those  of  the 
scalp,  this  method  may  be  employed. 
When  alarg e  artery  has  receiv^  a  ivall 


niquet  so  u  to  command  the  flow  of  blood 
into  the  vessel.  Bring  tlie  edges  of  the  ex- 
ternal wound  into  contact.  Bind  on  firmly 
with  a  roller  a  graduated  compress,  with 
the  apex  placed  exactly  in  the  situation  of 
the  wound  of  tlie  artery.  A  longitudinal 
compress  has  sometimes  been  added  in  the 
coiuse  of  the  vessel,  above  the  wouud ;  bii^ 
it  would  probably  impede  the  circulation 
too  much.  Then  let  the  limb  be  kept  per- 
fectly quiet. 

The  use  of  agaric,  of  the  actual  and  poten- 
tial cautery,  and  of  styptics,  as  means  of  ar- 
resting hemorrhage,  are  Banished  from  mo- 
dem suigery. 

When  bleeding  is  stopped,  aifS  all  foreign 
bodies,  or  coagula  of  blood,  have  been  re* 
moved,  the  sides  of  the  wotmd  shou]d>be 
approxunated  by  means  of  sticking-pkister, 
assisted,  if  necessary,  by  the  position  of  the 
part,  by  bandage.  Sec,  In  forty  eight  hours 
'  the  sides  of  a  wound,  heated  in  this  way, 
will  be  agglutmated,  and  the  process  by 
which  they  are  united,  is  named  *'  imion  by 
the  first  intention."  Sutures  were  formerly 
employed  in  the  treatment  of  such  wounds, 
but  their  use  is  restricted  now  to  the  veiy 
few  cases  where  the  sticking-plaster  can* 
not  be  conveniently  applied,  as  the  hare- 
lip, Sic  They  have  fallen  into  disrepute  as 
a  general  mode  of  treating  wounds,  prin- 
cipally because  they  tend  to  increase  in- 
flammation. The  new  wounds  which  they 
make,  their  irritation  as  extraneous  bodies, 
the  forcible  manner  in  which  they  drag  tha 
livmg  parts  together,  and  their  incapacity,^ 
in  geueral,  to  accomplish  any  useful  pur-^ 
pose,  which  position,  adliesive  plaster  and  ^ 
bandages  cannot  effect,  are  strong  motives 
for  reprobating  tlieir  general  employment* 
They  often  bring  on  soeh  irritation  as  to  - 
render  their  removal  necessary. 

The  sides  of  a  wound,  treated  in  the  way 
now  described,  t|irow  out  coagulating  lymph, 
whicli  joins  them  together.  This  forms  an 
uniting  medium,  through  which  new  vessels 
shoot  from  the  opposed  sorfiices.  We  can* 
not  help  admiring  the  celerity  with  which 
this  uniting  process  is  completed.  Tho 
wound  produced  in  amputating  a  thigh  is 
often  secucely  united  in  seventy-two  hoars ; 
and  the  principli^  now  detailed  apply  to 
the  management  of  all  wounds  made  by 
surgical  operation. 

Punctund  tooimds  are  often  attended  with 
more  pain,  inflammation,  ^c  than  others. 
£ulargii|g  their  orifice  is  an  unneceisaigp 
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practice,  unless  abfcesses,  or  extracttng 
foreign  bodies  should  demand  it.  A  sooth- 
ing plan,  by  means  of  emollient  poultices, 
&c.  b  preferable. 

Lacerated  and  contused  ufounds,  on  ac-  ^ 
count  of  tbe  violence  attending  their  inflic- 
tion, do  not  unite  like  simple  cuts  by  the 
first  intention.  Yet  they  should  be  brought 
together,  and  inflammation  obviated  by  the 
appropriate  treatment 

If  a  vround  does  not  unite  by  the  first  in- 
tention, it  must  granulate  and  cicatrize. 
Pus  is  secreted  from  Jts  surface,  which  be- 
comes red  and  uneven,  rising  into  little 
protuberances,  called  granulations,  .These 
fill  up  the  cavity  of  tlie  wound  to  a  level 
with  the  skin,  which  then  grows  over  and 
covers  them  by  a  newly- formed  smooth  pel- 
licle, termed  a  cicatrix.  When  this  process 
is  completed,  the  newly-formed  part  is  ab- 
sprbed  to  a  great  degree,  and  hence  the 
surrounding  healthy  skin  is  drawn  from  all 
,  sides  over  the  situation  of  the  wound,  pre- 
senting a  puckered  appearance. 

Gunshot  wounds  are  att^ded  with  great 
laceration  and  violence,  insomuch  that  the 
parts  in  their  track  are  killed,  and  must  be 
thrown  off  in  the  form  of  sloughs.  They 
are  very  often  complicated  with  friicttu'es, 
wounds  of  arteries,  viscera,  &c.  and  with 
the  introduction  of  foreign  bodies,  as  balls, 
portions  of  clothing,  SiC, 

Inunediate  amputation  is  often  necessary 
In  gunshot  wounds  of  the  limbs;  and  often 
there  is  much  doubt  wliether  this  means 
should  be  adopted  or  no.  It  may  be  done 
immediately  after  the  accident,  before  sup- 
pnratioR,  fever,  Ac.  have  supervened  ;  or 
when  the  violent  inflammation,  swelling, 
&c.  have  abated.  By  deferring  it  to  the 
latter  period,  the  surgeon  has  often  a  chance 
of  saving  the  limb ;  and  if  he  does  not  suc- 
ceed, he  operates  under  more  favourable 
circunistatices,  as  |i  patient  habituated  to 
disease  bears  an  operation  much  better 
tlian  a  person  in  good  health.  Yet  this  is 
not  meant  as  an  argument  against  imme- 
diate amputation  in  any  case;  for  by  that 
practice  a  flimple  incised  wound  is  substi- 
tuted for  a  complicated  lacerated  one ;  and 
the  constitution  escapes  that  hazard  which 
repeated  suppurations,  painfol  incisions, 
6ce,  are  Inevitably  attended  with.  Besides, 
after  the  constitution  is  ueariy  mined  by 
the  processes  of  recovery  from  a  dreadful  ui- 
jury,  the  limb  is  often  no  better  than  a 
Vooden  one. 

Incisions  at  the  entrance  and  exit  of  the 
^ball  are  not  necessary,  imless  there  is  an 


object  to  be  accomplished*  Foreign  bodiea 
should  be  extracted  if  it  can  be  done  easily  ^ 
but  l^dioQs  examinationB  and  indsioiis  are 
improper,  particularly  when  the  beUy  or 
chest  are  wounded.  The  mildest  dressiogi 
and  treatment  should  be  employed.  Fomen- 
tations and  poultioe8,.and  dressings  of  white 
cerate,  answer  every  end. 

Poisoned  wounds.  The  stings  of  bees,  Sec 
the  bites  of  gnats,  and  other  insects,  are 
treated  by  cold  applications,  and  attention 
to  the  constitntion  if  tbe  general  irritation 
be  great  In  tbe  bite  of  the  viper,  alarm- 
ing  symptoms  osnally  arise;  mz.  swelling, 
heat  and  pain  of  the  limb ;  small  and  weak 
pulse ;  head-ache  and  vomiting,  &c.  Per- 
haps excision  might  be  proper  at  the  very 
first;  or,  at  all  events,  the  wound  should 
be  carefully  cleansed.  Emetics,  and  vola- 
tile alkali,  liave  been  commended  as  con* 
stitutional  means. 

Hydrophobia  arises  from  the  bite  of  a 
mad-dog,  or  other  rabid  animal.  The 
wound  heab,  but  in  about  three  weeks  a 
dull  pain  is  again  felt  in  it  Dejection  of 
spirits  appears  at  the  same  time,  followed 
soon  by  the  dread  of  water;  and  intoler- 
able sense  of  stiffocation  and  convulsions  at 
any  attempt  to  swallow  fluids.  Horror  of 
the  countenance,  redness  of  the  eyes^  con* 
vnbive  and  Tiolent  movements,  &c. ^con- 
tinue to  the  time  of  death.  Excision  of  the 
bitten  part  is  the  only  preventive ;  it  ahould 
be  employed  at  any  time  previous  to  the 
accession  of  symptoms ;  the  use  of  caustic, 
&c.  is  very  uncertain.  No  remedy  is  oi 
the  least  use  when  the  symptoms  have 
appeared. 

ContuiionSf  when  slight,  may  be  treated 
.  by  cold  applications,  and  quietude  of  the 
injured  part.  In  other  cases,  topical  bleed- 
ing, followed  by^discutient  lotions,  as  sal 
ammoniac  in  vinegar  and  water,  or  fomen- 
tations of  hot  vinegar,  and  afterwards  cam- 
phorated Uniment,  are  required.  Pnipng 
and  venesection  are  sometimes  necessary. 

Polyjn  are  fleshy  excrescences,  growii^ 
from  a  thin  pedicle,  and  occurring  moat 
commonly  m  the  nose  and  uterus.  Those 
of  the  nose  are  divided  into  the  fleshy,  or 
benign,  which  are  white,  soft,  and  onat^ 
tended  with  pain ;  and  the  malignant,  which 
are  hard  and  painflil,  and  according  to  some, 
of  a  carcinomatous  nature.  They  grow  most 
frequently  from  the  spongy  bones;  occa- 
sion at  first  an  obstruction  of  die  nose,  and 
gradually  fill  up  the  whole  cavity;  extend 
backwards  to  the  throat ;  expand  the  nostril 
by  elevating  the  os  nasi ;  d^troy  the  other 
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iMoes;  ancl  ptodnee,  llwcMiTely,  fistula 
lachfyinaliSf  inflamimirioe  and  ulceration  of 
4he  scbneideriaii  anenbrane,  caries  of  the 
)MNiesy  Ac. ;  some  often  bleed.  They  most 
-be  eitract^  by  means  of  forceps ;  by  which 
the  tomour  is  seized,  and  torn  away  from 
its  root.  This  process  most  be  repeated 
Qntn  the  nostril  is  cleared.  If  any  pre- 
sent in  the  throat,  they  may  be  remoTed 
in  tiie  same  way  from  (bat  part  If  tronble- 
soBM  Ueeding  should  follow,  and  not  yield 
to  a  probe  armed  with  Unt,  moistened  in  a 
•trong  solution  of  white  vitriol,  and  applied 
to  the  part ;  a  piece  of  lint  may  be  drawn 
into  the  posterior  opening  of  the  nose,  by 
means  of  a  hgatare  introdaced  through  the 
nostril,  and  drawn  out  at  the  mouth ;  the 
firoot  aperture  being  also  stopped, 

Poiyfi  of  ike  uienu  occasion  at  first  an 
enlaigonent  of  that  organ,  and  various 
other  symptoms,  as  pain,  hemorrhages^  &c. 
Tlie  tumour  escapes  from  the  uterus,  and 
by  its  presence  in  the  vagina  irritates  the 
jectnm  and  bladder ;  causing  still  worse 
nterine  affections,  as  bleedings,  discharges 
of  other  kinds,  &c.  At  last  it  descends 
through  the  external  parts,  with  an  aggra- 
vation of  all  the  dbtressing  symptoms. 
Now  it  must  be  carefiilly  distinguished 
from  the  probpsns,  or  inversic  uteri.  It 
jhoidd  be  removed  by  means  of  a  ligature 
conveyed  to  its  root  in  the  uterus,  by  in* 
sCnunents  designed  for  that  purpose,  as 
the  double  canula  of  L^vret,  or  the  im- 
proved instrument  of  Richter,  represented 
in  Cooper's  <'  First  Lines." 

mdn  are  consequences  of  wounds  that 
liave  not  united  by  the  first  intention ;  or 
of  a  diseased  process,  named  ulceration,  in 
jrhicfa  a  breach  is  made  in  the  substance  of 
^  body  by  the  absorbents.  A  healthy 
nicer  has  small  florid  and  pointed  granula- 
.tions,  which  secrete  a  thick  white  pus. 
Here  any  simple  dressing,  confined  by 
jneaas  of  a  rdler,  is  sufficient. 

Bat  the  ulcer  n^ay  be  irritable,  t.  e.  at* 
tended  with  pam,  a  thin  and  discotoured 
secretion  from  its  surface,  ragged  edge,  no 
jdastin^t  granulations,  &c.  Here  decoc- 
tion of  poppy  heads,  used  as  a  fomentation, 
emollient  poultices,  solution  of  opium 
(3iM  to  ttti  of  water)  are  proper;  or  it  may 
be  indolent,  t.  e,  not  painifnl,  having  thick 
edges,  flabby  colour,  and  imperfect  grann- 
Utions.  Irritable  ulcers  are  brought  into 
'  Jtins  state  by  too  long  poulticing.  Stimu- 
lating applications  to  the  sore  are  proper 
here ;  as  red  precipitate,  solution  of  hinar 
4»istie;  &C  combined  with  a  roller  applied 


uniformly  and  firmly  over  the  whole  limb. 
But  the  most  successfid  treatment  is  that 
proposed  by  Mr.  Baynton,  of  Bristol,  of 
surrounding  the  limb,  for  a  considerable 
extent,  vrith  straps  of  adhesive  plaister^ 
applying  a  roller,  and  keeping  wet  cloths 
on  the  part,  if  there  be  pain.  This  prac- 
tice indeed  often  succeeds,  where  the  ulcer 
is  of  the  irritable  cast:  the  pressure  of  the 
roller  is  usefol,  and  the  cold  water  relieves 
the  pain.  It  is  most  particulariy  beneficial 
in  ulcers  of  the  legs,  attended  with  varicous 
veins;  and,  in  short,  is  a  very  great  im 
provement  in  the  surgical  treatment  of  ulce- 
rated legs,  as  it  does  not  require  the  pati- 
ent to  be  confined. 

There  are  various  ulcers,  not  included 
nnder  this  arrangement,  having  peculiari- 
ties in  their  appearance,  discharges,  &c» 
They  are  often  connected  vrith  diMrdeied 
chylopoietic  organs. 

Eneifsied  tumown  consist  of  a  cyst  of 
various  thickness,  containing  a  matter  of 
very  different  consistence  and  appearances ; 
according  to  which  the  tumour  Is  called  me- 
liceris,  the  contents  resembling  honey; 
atheroma,  when  of  a  papfSy  nature  ;  or 
steatoma,  when  of  a  ^tty  kuid.  They 
must  be  extirpated,  care  being  taken  to 
remove  the  whole  cyst  in  an  intire  state. 

Sarcomatoua  ivmoun  are  fleshy  masses, 
organised  throughout,  produced  by  chro- 
nic inflammation,  sometimes  being  newly 
formed ;  at  others  meiely  enlargements  of 
originally  existing  parts,  possessing  a  more 
or  less  defined  cyst  or  capsule,  which  is 
formed  by  a  condensation  of  the  surrounds 
ing  c JUular  substance.  Their  structure  is 
very  various,  sometimes  consisting  entirely 
of  fat,  at  others  of  a  fleshy  vascular  mass) 
in  which  there  may  be  cysts,  or  division 
into  something  like  lobes,  &c.  In  the  rapi- 
dity of  their  growth,  pam,  ^c  they  dffler  « 
very  milch ;  some  also  affect  the  lympha- 
tics, vriiich  others  do  not  As  they  are 
produced  by  chronic  inflammation,  local 
bleeding  and  cold  washes  will  generally  ar-  ^ 
rest  their  growth,  and  often  reduce  their 
size.  Topical  stimuli  may  also  be  employed 
vrith  the  view  of  discussing  them;  but  ex- 
tirpation is  the  only  plan  to  be  relied  on. 
The  mode  of  operating  wiU  be  eiq>huned  in 
speaking  of  the  amputation  of  the  breast. 

Carcmoma  commences  with  a  hard  pain- 
ful tumour,  termed  a  schimis,  which  ulce- 
rating forms  cancer.  As  several  other 
swellings  are  both  hard  and  painful,  discri- 
mination  becdmes  particulariy  necessary. 
Schirros  has  an  uneven  feely  is  attended 
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whb  occasioMi]  darting  pafaii,  «fect8  all  the 
MiiToundmg  "par^f  ^  ^*^  ^®  tnmoar  be- 
comes fixed  to  the  muscles  and  skin,  which 
latter  has  a  diitl  leaden  colour.  When  cat 
,  into  it  exhibits  a  hard  gristly  appearance, 

with  white  tigamentons  bands,  extending 
into  the  surrounding  fat  When  it  becomes 
^  a  cancer,  a  large  chasm  is  formed  by  alee- 
^  ration  and  sloughing :  the  sore  is  miequal| 
with  thick  indurated  edges,  and  copious 
discharge  ot  fetid  sanies,  combined  fre- 
quently with  bleeding.  A  fimgos  often 
arises.  Previously  to  this'  period  the  ab- 
•orbent  glands  are  generafly  swelled,  and 
they  afterwards  take  on  the  same  disease. 
\  Extirpatiou  iii  the  earliest  state  is  tlie  only 

nde  treatment:  it  may  be  performed  after 
the  glands  are  affected ;  but  then  those  also 
should  be  removed.  Here,  however,  as 
well  as' when  ulceration  has  occurred,  tlie 
ciisease  often  recurs.  Cicuta,  belladonna, 
digitalis,  mercary,  arsenic,  &c.  have  been 
tried  internally  without  success.  Opium  is 
neoesBary  as  a  palliative,  ^Caustics  com- 
posed of  arsenic  have  often  been  used,  in 
order  to  destroy  the  tumour  by  slough- 
ing, probably  never  with  success  in  a  true 
•chirms. 

Goaglions  are  small  hard  tumours,  not 
,  painful,  containing  in  ,a  cyst  a  fluid  like 
white  of  egg;  connected  with  a  tendon, 
X  '  and  occurring  most  finequently  on  the  hands. 
Pressure,  stuaulatiug  applications  by  meant 
v'of  friction,  or  extirpation  by  the  ki^e,  may 
be  employed. 

iln^Mftsiiif  are  swellings  formed  by  the 
dilatation  or  rupture  of  arteries ;  the  former 
l>eing  named  tnie,  and  the  hitter  spurious; 
t>at  this  distinction  is  of  little  use  in  prac- 
tice. The  tumour  pulsates,  except  wlien 
•tlie  arteiy  above  is  compressed ;  it  is  not 
'  painfiil ;  it  may  be  made  to  disappear  by 
means  of  pressure  in  an  early  stage.  When 
It  has  grown  to  a  great  size,  the  pulsation  is 
.  often  diminished,  for  at  first  the  blood  does 
not  coagulate  in  the  bag,  which  is  the  case 
afterwards  to  a  great  extent  The  size  of 
the  tumour  becomes  very  inconvenient,  its 
pressure- causing  odema,  (varies,  &c  The 
skin  at  hMt  grows  thin  and  btwsts,  when 
the  patient  dies  of  bleeding.  Anevrisais  of 
tiiis  kind  generally  occur  spontaneously, 
from  a  diseased  state  of  the  arterial  c.oat9  ; 
bi|t  sometimes  a  strain  or  blow  gives  rise 
to  them. 

When  an  artery  is  wounded,  and  the 
blood  escapes  into  the  cellular  substance,  a 
iaise  aneurism  is  formed.  This  {fappeas 
at  the  bend  of  the  arm  from  bleeding;   The 


•welKng  iV  irregaiar,  Ibe  akin  livid ;  awt 
pulsation  may  or  may  not  be  present. . 

Tbe  wriceics  aneurism  is  where  the  ar- 
tery has  been  wounded  in  phlebotoaiiy,  «i4 
the  blood  escapes  from  it  into  the  vein, 
canshig  a  varicous  enlargement  of  that  ves- 
sel, with  pulsation,  and  a  peculiar  hissiiif^ 
noise.  This  is  not  dangerous,  and  re^puMs 
no  treatment. 

The  treatmetU  ot  aneurism  consists  in  , 
preventing  the  flow  of  blood  into  the  tu- 
mour, which  then  gradually  diminishea. 
Hence  it  is  obvions  that  those  of  the  •oita 
can  admit  of  no  remedy.  In  the  hmbs,  ttom" 
ever,  tiiey  may  be  cured  by  the  opmtioa 
of  exposing  tlie>artery  at  a  considerable  dia- 
taaoe  from  the  tamour,  nearer  to  the  liear^ 
passing  a  doable  ligature  under  it,  tyimg 
these  at  the  parts  where  the  veuel  b  sur- 
rounded by  its  natural  connectiQas,  wad 
dividing  it  between  tfaenou  A  single  lig»- 
tnre  will  be  suflloient,  but  it  is  not  so  s^ 
In  this  way  any  artery  may  be  operated  on, 
from  the  axillary  above  ^le  clavide,  the 
external  iliac  above  the  crural  arch,  and  the 
carotid  by  the  side  of  t^  trachea,  down  ^ 
to  their  respective  ramiflcatkNis.  Tlie  fidae 
aneurism  should  be  opened  opposite  to  tbe 
wounded  part  of  the  vessel,  tie  tounriqaet 
being  previously  applied ;  the  coagnla  re- 
moved, and  two  ligatures  placed  oa  tba 
artery  as  in  the  precedmg  kind. 

VariceM  are  dilatations  of  the  veins,  occur- 
ring in  parts  where  the  return  of  tbe  blood 
is  contrary  to  gravity,  or  where  presaore  it 
made  on  the  trunks  so  as  to  obstract  that 
return :  lience  they  are  most  fi-equent  in  the 
legs.  The  affected  vessels  swell  into  irregu- 
lar knots,  in  which  the  blood  is  at  first  fli^ 
but  afterwards  coagulated.  The  complaint 
at  firat  b  not  painfiil,  but  afterwards  -be- 
comes so,  and  gi^es  rise  to  troublesome 
ulcerations.  Tlie  vessel  sometimea  boists, 
and  considerable  bleedings  follow. 

The  cause  shoul'i  be  removed,  and  a 
tight  bandage  applied,  the  horizonta]  posi- 
tion being  preserved.  When  thb  treatment 
does  not  succeed,  the  trunk  of  the  vein 
may  be  tied  with  two  ligatures,  and  divided 
between. 

HenwrrhMdgy  or  piles,  ara  varices,  aften 
attended  with  bemoniiage.  Leeches,  cold 
«pplicatioas,  attention  to  regimen,  open 
state  of  boweb,  iund  balsam  copaivae,  are 
means  of  temporary  palliation.  A  radical 
core  may  be  effected  by  catting  off  the 
excres'cences  with  scissars,  or  tying  tbeni. 

^iTtpMa  attacks  paiticabrly  the  lym- 
phatic glands  and  bones,  occasioning  a  soft 
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inddlent  twdlins  in  the  (brmer,  and  t  spft- 
emiif ,  together  with  h  carioot  affection,  of 
the  latter.  After  remaining  enlarff^d  for  a 
long  tnne,  the  akin,  covering  a  Bcirofblous 
tumoaTy  becomes  of  m  light  fHtrple,  and 
bonts,  diflohargtng  an  unhealthy  matter, 
and  kaiving  an  ill-conditioned  sore.  Snch 
attacks  take  place  in  several  parts.  They 
generally  occnr  in  pecnliar  constitntionS) 
and  the  affection  is  considered  hereditary, 
in  the  treatment  we  endeavour  to  give 
strength  to  the  constitation ;  bark,  sea-air^ 
and  sea-bathing  are  particularly  service- 
able. Attentidn  to  the  digestive  organs  is 
particnfaujy  necessary.  Alkalies  have  ge- 
nerally been  relied  on,  but  without  due 
grounds ;  acids  deserve  ^preference.  The 
local  treatment  is  not  of  mudi  importance. 
The  suppurations  should  not  i>e  opened. 
The  scrofulous  affections  of  the  bones  will 
be  oonsidered  under  Jbials. . 

C9W-P0X  (variohe  vacdnse,  vaccma,  ficc). 
^Iiis  is  an  oniversal  pois<;m,  derived  from 
certain  specific  sores  en  the  teats  and  ud- 
ders oCcowsy  and  capable  of  being  commu- 
tiicated  by  acddental  contact,  where  the 
coticie  has  been  removed,  or  by  means  of 
inoculation,  to  the  human  subject.  A  per« 
son  who  has  been  thus  affected,  is  rendered 
lor  ever  after  incapable  of  recdving  the 
small-pox  infection.  That  subjects,  who 
had  taken  the  vaccine  disease  acddentally, 
were  thereby  secured  ftom  the  small-poz, 
was  popularly  known  in  several  of  the  daury 
counties  of  England.  But  it  was  reserved 
Ibr  Jenner  to  sfaow  that  the  cow-pox  could 
be  propagated  by  inoculation,  and  tihat  the 
ifxxMilated  disease  possessed  the  same  pro- 
phylactic power  as  the  original  disorder. 
It  b  not  a  merdy  local  affection,  but  pro- 
duces a  general,  thou|^  extremely  mild 
disturbance  of  tiie  constitution,  vrhich  is 
ordinarily  so  trivial  as  not  to  exdte  any 
alarm  in  the  very  youngest  subjects.  It 
seems  probable,  at  present,  that  it  is  not  an 
infiUKUe  security  against  the  small-pox, 
ahhoi^  the  nomber  of  fiuhires  is  very 
small,  when  due  allowance  has  been  made 
fe  the  mistakes  of  the  ignorant,  and  the 
nsistepresentatioas  of  the  deigning.  A 
small  inflamed  spot,  disthsgnishable  about 
ihe  third  diqr,  shows  that  the  inoculation  has 
succeeded.  This  increases  in  size,  becomes 
lutfd,  and  rises  above  tbe  level  of  tiie  skm. 
A  sroaUquanti^  of  Iflaid  can  bediseemed  in 
Hie  centre  on  the  sixth  day,and  the  pustule 
intftnsca  until  the  tenth  day.  This  fluid 
will  conmnmicate  the  disease  by  inocite^ 
tioD.    On  the  eighth  day,  w^ien  the  pnttnle 


is  fnUy  formed,  the  eonstittatidna]  ^fleets, 
begin  to  appear,  and  manifest  tiiemselves 
by  slight  pain  in  tiie  pah  and  axiUa,  head- 
ech,  shivering,  loss  of  appetite,  &c.  Th^e 
subside  spontaneously  in  one  or  two  days. 
Dnring  the  general  indisposition  the  pustule 
becomes  surrounded  with  a  broad  circular 
inflamed  margm,  called  the  areola.  After- 
Wards  the  fluid  dries  up,  and  a  dark  brown 
scab  fonns,  which  remains  for  about  a  fort- 
nigbt. 

Venereal  diaeau.  Tliis  arises  from  the  ^ 
application  of  a  peculiar  morbid  poison  to 
the  body,  which  affects  various  parts  in  suc- 
cession. It  first  attacks  the  genitals  of 
dther  sex,  where  it  appears  in  the  form  of 
a  circular  idcer  or  ulcers,  with  a  white 
tlirty  concave  surface,  and  thickened  edge 
and  basis,  called  chancres.  These  charac* 
ters  distinguish  them  from  various  other 
ulcerations  and  excoriations,  to  which  the 
same  parts  are  exposed.  Tbe  matter  ab- 
sorbed from  these  canses  swdlings  of  the 
lymphatic  glands,  named  buboes.  After  a 
certdn  length  of  time,  an  ulcerated  sore 
throat  appears,  attended  with  a  peculiar 
copper-coloured  eruption  on  the  skin*  Hie 
ulcer  of  the  throat  is  excavated,  and  the 
dmsm  appears  foul  on  the  Surface,  with  an 
appearance  like  a  white  slough,  and  a  de- 
fined edge.  The  eruptions  vary  consider- 
ably ;  tiiey  have  generally  a<  reddish  colour ; 
the  cuticle  peds  off  and  foims  again  suc- 
cessively; at  last  a  true  scab  appears,  un-  ' 
der  which  dceratioii  takes  place.  After 
some  time  swellings  of  the  bones,  called 
nodes,  appear,  and  gradually  suppurate. 
These  are'  very  painful,  particularly  at  nhsht. 
The  affections  c^  the  throat,  skin,  and  bones, 
form  what  are  called  the  constitutional  symp- 
toms of  the  disease,  or  lues  venerea. 

The  treatment  of  this  disorder,  in  afl  its 
stages,  consists  in  the  exhibition  of  mer- 
cury, until  it  produces  its  peculiar  eSStcXA  on 
the  constitution :  these  are  universal  irrita- 
bility, quick  pulse,  &c.  together  with  in- 
^u-eased  secretion  of  saliva,  soreness  of  the 
gums  and  month,  &c  This  action  excited 
by  mercury  destroys  the  action  of  the  dn- 
ease  in  all  its  forms,  and  may  be  considered 
as  a  specific  and  certam  cure  of  the  disor- 
der. The  remedy  is  most  frequently  intn^ 
duced  by  friction  on  the  thighs ;  half  a 
drachm  being  first  employed  for  half  an 
hour  every  night,  and  increased  to  two  or 
three  drachms.  The  pil.  hydrai^g.  is  the  most 
common  preparation  lor  internal  use ;  it 
nmy  be  taken  at  fitpt  m  doses  of  hne  grains, 
aoffBing  and  night.    Hydrarg.  cddrt  gr.  j» 
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with  opiuiDi  and  corrosive  sublimfite,  are 
less  firequeut  modes  of  exhibiting  mercury. 
Lastly,  mercurial  fumigations  have  been 
employed,  by  exposing  the  patient  naked, 
in  a  wooden  box,  to  the  fumes  of  the  pul- 
vis  hydrarg.  cinereus,  thrown  on  a  heated 
iron.  The  eflect  of  mercury  on  the  salivary 
secretion  and  gums,  is  ooniidered  as  thr 
criterion  of  its  action  on  the  system  at 
hirge ;  this  should  not  be  allowed  to  be- 
come considerable,  as  the  effects  on  the 
constitution  are  very  pernicious.  A  very 
slight  affection  of  the  gnms,  continued  from 
six  to  twelve  weeks,  will  be  adequate  to 
'  the  cure  of  most  venereal  complaints.  The 
action  of  the  remedy  is  usually  maintained 
for  a  fortnight  after  the  symptoms  have  dis- 
appeared, for  the  sake  of  security.  Vio- 
lent and  long  continued  salivation  often 
aggravates  the  complaint,  and  becomes  the 
source  of  other  disorders.  Decoction  of 
sarsaparilla,  mezereon,  guaiacum,  &c.  nitrous 
add,  opium,  and  other  remedies,  have  been 
employed  in  venereal  cases;  but  the  most 
that  can  be  said  of  them  is,  that  they  are 
useful  restoratives  after  the  long  employ-^ 
ment  of  mercury.  This  is  particularly  the 
case  vrith  the  nitrous  acid. 

There  is  not  much  to  be  said  on  the  local 
treatment  of  the  different  venereal  symp- 
toms. Chancres,  when  very  small,  have 
been  destroyed  by  lunar  caustic,  or  exci- 
sion ;  they  may  be  dressed  with  mercurial 
ointment,  or  any  solution  of  metallic  salts ; 
or  with  sohitlon  of  opium  if  irritable.  Bu> 
boes  may  be  poulticed,  if  painful. 

AFFECTIONS  OF  JOIIITS. 

WJnte  swelling  attacks  the  hirger  articula- 
tions most  frequently.  It  consists  in  an 
indolent  tumour  of  the  part,  without  affec- 
tion of  the  skin,  impairing  the  motions  of 
the  joint ;  arising  from  a  diseased^state  of  the 
bones  and  ligaments,  which  causes  a  general 
thickening  of  the  superincumbent  parts. 
The  enfau'gement  proceeds,  the  joint  be- 
comes painful,  and  abscesses  form  -,  the  pa^ 
dent  at  bst  dying  hectic.  The  treatment 
consists  in  subduing  completely  all  increased 
action  in  the  part  by  leeches,  cupping,  cold 
washes,  &c.  continued  while  there  is  any 
remains  of  ^ain  or  heat ;  and  afterwards 
in  keeping  up  a  drain  fVom  the  skin  by 
means  of  caustic  issues,  or,  vrhat  seems  to 
be  more  advantageous,  by  Mr.  Crowther's 
plan  of  blistering,  and  dressing  the  surface 
with  unguentum  sabinse.  Tliese  drains 
should  be  continued  for  six,  twelve,  or 
e^lhteen  months.    Perfect  rest  is  indispeo* 


Bible.  The  constitution  Of  the  patient  whicif 
.  is  frequently  of  the  scrofulous  kind  demands 
the  greatest  care :  bark,  sea-air,  &c.  are 
therefore  particulariy  proper  in  sudi  cases. 
Where  the  joint  is  too  thoroughly  diseased^ 
and  the  constitution  is  sinking,«imiputatioii 
must  be  performed. 

Loose  cartUagimouM  nhsianeei  are  moat 
frequent  in  the  knee,  where  they  excite  in- 
flammation, and  are  very  troublesome,  when* 
they  get  between  the  ends  of  the  bonea. 
Tliey  must  be  removed  by  means  of  an  in- 
cision over  the  inner  suriace  of  the  internal 
condyle,  where  they  can  be  easily  fixed  by 
an  assistant;  the  wound  should  be  closed 
instantly,  and  every  attention  paid  to  keep 
off  inflammation.  > 

Hydrops  articuU  occurs  after  inflamma- 
tion or  injury,  and  may  k>e  dispersed  by 
blisters  and  savine  ointment ;  or  by  friction 
vrith  camphorated  liniments  or  mercurial 
ouitment,  united  with  mercurial  puiges. 

DISEASES  OF  BOMBS. 

NecrosU  is  the  death  of  Uie  whole  of  a 
bony  cylmder,  excepting  its  articular  por- 
tions ;  and  is  most  frequent  in  the  flii|^  and 
tibia.  The  periosteum  separates  fVom  the 
afiected  bones,  becomes  thickened  and  vas- 
cular, and  forms  a  new  case  surrounding 
the  old  bone,  and  at  last  absorbing  it.  This, 
process  occupies  many  years ;  is  attended 
with  great  pain  and  swelling  of  the  limb  at 
first,  and  subsequently  with  abscesses,  which 
lead  down  to  the  old  bone,  and  afibrd  issue 
to  copious  fetid  suppurations.  In  some  in- 
stances* the  old  bone,  vrindi  is  called  the  se- 
questra, has  been  removed  by  a  surgical 
operation,  particulariy  in  the  tibia.  Where 
this  cannot  be  admitted,  blisters  dressed 
with  savine,  or  issues,  will  remedy  the  irrita- 
tion, and  prevent  suppuration,  while  the  ab- 
sorption of  the  old  bone  is  going  on.  Leeches, 
cupping,  Stc,  may  be  required,  if  inflamma- 
tory symptoms  manifest  themselves.  Some- 
times amputation  is  necessary,  particularly 
in  poor  persons,  whose  chrcumstancea  will 
not  admit  of  delay. 

Es^tuOum  is  the  term  applied  to  the 
death  of  a  small  portion  of  bone ;  in  vriiich 
generally  the  surgeon  must  wait  until  nature 
has  separated  the  dead'part 

Caries  is  a  disease  of  the  substance  of  a 
bone,  causing  foul,  ilI>conditioned  ulcers, 
and  attended  vrith  occasional  exfoUatioos. 
Means  which  reduce  inflammation  are  pro- 
per at  first;  followed  by  counter  irritation. 

Rickets  is  a  disorder  consisting  in  a  flexi- 
bility of  the  bones,  and,  conseqnenUy,  a  de- 
fomiity  of  the-patt  affscted,  occorring  ge« 
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ttevBlly  ID  weak  cliildreiu  Tbe  constitution 
ahould  be  Btrengthened,  and  mechanical 
means  will  often  in  an  early  stage  tikve  con- 
siderable effect  in  restoring  the  deformed 
part. 

Fractures  are  either  simple  or  componnd. 
The  former  are  usnal^  attended  with  a  dis- 
tortion of  the  limb ;  with  a  grating  or  cre- 
pitns  perceptible  on  nibbing  the  broken 
^nds  against  each  other  ^  with  pain  and 
•welling;  and  often  with  spasms  of  the 
mvsdes.  The  accident  is  remedied  by  the . 
cfinsion  of  a  soft  vascular  matter  between 
the  broken  ends ;  and  by  the  gradual  depo- 
sition of  earth  in  this ;  wheris  it  ficquires  a 
.snfficient  firmness  to  admit  of  the  part  be- 
ing nsed  again  at  various  periods,  from 
three  to  seven  weeks.  The  new  matter  is 
called  callus.  The  treatment  must,  conse- 
quently, consist  simply  in  bringing  the  limb 
into  its  natural  position,  and  retaining  it 
there  firmly,  until  the  union  is  accomplished. 
In  effecting  the  former  object,  some  force 
is  often  necessary  where  the  muscles  have 
shortened  the  limb,  as  is  frequent  in  the  < 
thigh ;  and  this  is  termed  extension,  llie 
latter  end  is  attained  by  means  of  instru- 
ments called  splints,  which  are  firmly  bound 
on  the  broken  limb,  including  generally 
the  joints,  which  connect  it  to  the  neigh- 
booring  parts,  and  which  of  course  mnst 
▼ary  in  their  form.  Sec,  according  to  that 
4if  the  part  on  whidi  they  are  placed. 

Compound  fractures  are  those  m  which 
there  is  an  external  wound,  made  by  the 
t>roken  bene,  which  generally  protn^des 
through  it  Here  the  violence  suffered  by 
the  limb  is  much  greater ;  Inflammation  of 
the  sorronnding  parts,  extensive  abscesses, 
exfoliations  of  the  broken  ends,  and  great 
constitutional  sympathy,  may  be  naturally 
expected.  Where  the  injury  Is  very  vio- 
lent, the  bone  much  shattered,  and  the  soft 
parts  lacarated  considerably,  immediate 
ampatation  may  be  performed.  Otl^rwise 
close  the  external  wound ;  lay  the  limb  in 
its  natural  position,  and  keep  it  so ;  and  pay 
strict  attention  to  the  constitution.  £x- 
-teasive  abscesses,  ^c  may  render  amputa- 
tion necessary  at  a  subsequent  time. 

DisloeatUnUy  or  luxations,  are  the  dis- 
placements of  the  articular  surfaces  of  bones, 
by  external  violence.  Hence  their  symp- 
toms arise  fi'om  the  altered  form,  and  im- 
paired i^uictions  of  the  parts.  The  head  of 
a  bone  is  out  of  its  natural  socket,  and  is 
lodged  in  some  unnatural  situation;  the 
limb  cannot  be  moved  by  the  patient ;  there 
is  great  pam,  aggravatcxl  by  the  surgeon's 


examination.  The  bone  must  be  restored 
by  means  of  force,  to  its  proper  pUce,  and 
the  limb  kept  quiet,  until  the  effects  of  th« 
violence  are  gone  off.  Compound  disloca- 
tions must  be  treated  on  the  same  princi- 
ples as  compound  fractures.  Sawing  off 
the  end  of  the  bone  is  quite  ui^ustifiabie  in 
any  case.  If  a  luxation  be  unreduced  for 
a  few  weeks,  the  bone  in  general  cannot 
be  replaced,  and  the  patient  becomes  cr^ 
pled.  Dislocations  are  sometimes  produced 
by  diseases  of  the  joints,  destroyug  the 
ligaments. 

PARTICULAR  SURGICAL  SUBJECTS. 

The  great  number  of  these,  and  the  limits 
prescribed  py  tlie  nature  of  this  work,  ren- 
der it  necessary  for  us  to  pass  over  several, 
and  attend  only  to  the  more  important. 

Injuries  of  the  head.  Fractures  of  tbe 
skuU  are  not  dangerous  in  themselves,  but 
they  indicate  that  considerable  violence  has 
been  inflicted.  We  must  guard  agamst  in* 
flammation  of  the  contents  of  the  oranito ; 
and  continue  the  antiphlogistic  regimen  for 
three  or  four  weeks.  If  the  bone  be  even 
slightly  depressed,  the  same  phm  may  be 
pursued.  Bleeding  from  the  arm  or  tempo- 
ral artery,  saline  purges,  and  diaphoretics, 
are  usual  means. 

OnnpressUm  rf  the  bram  may  be  caused 
.by  fracture  with  depression,  or  from  extra- 
vasation of  blood  under  the  skull.  Its 
symptoms  are  insensibility,  dilated  and  im- 
moveable pupil,  slow  and  labouring  pulse, 
difficult  and  stertorous  respiration.  These 
demand  the  application  of  the  trephme,  for 
the  purpose  of  elevating  depressed  boqe, 
or  removmg  efiused  blood.  Compression 
may  also  be  caused  by  suppuration  of  the 
dura  mater.  This  happens  several  days 
after  the  accident,  is  indicated  by  peculiar 
symptoms,  as  pain,  feel  of  tightness,  and 
pufl^  tumour  of  the  integupients ;  and  de- 
mands the  use  of  tlie  trephine. 

Concuman  of  the  hrain  is  an  iajuiy  of  that 
organ  produced  by  the  blow,  independent 
of  actual  fracture  of  the  skull.  iUlter  the 
first  stunning  subsides,  there  is  sickness, 
contracted  pupil,  a  degree  of  sensibility 
and  irritability,  and  free  respiration.  The 
patient  gradually  goes  into  a  state  of  phre- 
nitis.  Copious  and  repeated  bleedings 
from  the  temporal  arteiy  and  arm,  saline 
purges,  low  diet,  &c.  are  the  only  means 
of  Mfety,  and  must  be  followed  up  until  the 
symptoms  are  subdued. 

TV^paiwtf^  consists  in  removing,  by  means 
of  a  circular  saw,  a  portion  of  the  skull,  in  or- 
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^  tQ  allow  UiejelcmtioD  of  depressed  bone^ 
or  tiie  ev«c«i^OD  of  Mood  or  nutter.  Tb» 
•caUp  nmst  be  divided  by  an  incisioB  down 
to  the  bone,  and  the  sides  of  the  cot  tnmed 
op;  these  are  laid  down  again,  and  approxi^ 
mated  aTUr  the  operation.  Trcpaoning  it 
-  not  to  be  pei^mned  merely  becasiM  there 
is  a  ftiwtare  or  depression^  but  only  when 
^mptoBM  earist,  diowing  that  the  brain  is 
soffenngfroni  |Nressnre« 

nua  cafiHif  or  scald-bead,  Is  a  soper- 
Bcial  ttlceration  of  the  sealp,  covered  by 
thick  dry  scabs.  CleanUness  ia  the  most 
^»ffg^»nt*^^  part  of  the  treatment.  The  scabs 
nnst  be  removed,  the  head  kept  closely 
shaved,  and  the  uken  dressed  with  the  ang. 
pids  com  sulphore,  or  nng.  hydr.  nitr.  or 
Mon  of  kah  salpharatmn.  Alterative  me- 
didnes  most  be  given  at  the  same  time. 

Htre4ip  is  a  defbrmity  existing  from 
iMTth,  attended  lre<pMDtly  with  a  tissore  in 
.  the  jaw  and  palate.  Its  care  consists  in 
paring  the  mai*gin  of  the  fissaoe,  and  bring- 
ing the'  edges  into  contact,  where  tl»y  are 
held  by  meanf  of  pms,  and  the  twisted  wo- 
tore;  which  is  a  thread  passed  over  the 
pms  in  the  Ibrm  of  the  figure  8.  They  thos 
mnle  by  the  first  intention.  It  sboCild  not 
be  pcvfiinsied  on  veryyomig  children,  as 
they  are  less  manageable,  and  are  liable  to 
cenvnlsioBs.  The  removal  of  the  edge  of 
the  fissare  is  performed  by  means  of  for- 
oops,  by  which  the  lip  is  held  firmly,  leav- 
ing out  the  part  whkh  is  to  be  cot  off,  and 
^  which  the  sergeon  removes  at  one  stroke  of 
the  knife. 

The  same  operation  is  necessary  for  can- 
ceroas  uleers  of  the  lip,  whirh  commence 
in  ulcerated,  vmrMike  excresenees,  and 
sprettd  very  destructively.  They  should 
be  removed  as  soon  as  we  can  ascertain 
that  they  do  not  yield  to  onr  remedies. ' 
'  DIscasss  tf  the  aalrttm  are  infiaasmation 
and  suppuration  of  that  cavity,  and  fungous 
growth  from  its  sniiace.  The  Ibrmer  re- 
qoires  an  opening  by  the  extraction  of  one 
of  the  grinders,  and  the  introductioB  of  a 
pointed  Instrument  through  the  socket  In 
the  hitter  the  cavity  should  be  trephined, 
and  the  ibngns  removed. 

The  noil  mt  tmgere^  or  spreading  berpe> 
tie  nicer  about  the  nose,  is  a  very  intract- 
able complaint.  Alterative  medicines  should 
/  be  given  internally,  together  with  cicota, 
and  even  arsenic :  ung.  hydr.  nitr.,  ung. 
picis,,  solution '  of  lunar  caustic,  and  of  ar- 
^       senic,  as  topical  applications. 

F^tuUi  l9chrpMli9  aiwes  firem  obstruc- 
tion of  tht  dnctns  aasalis,  wht^  caiuei 


a  swdliBf  in  the  comer  of  the  eye,  flnjt  ol 
the  tears  over  the  Icheek,  and  afterwas-da  a 
fistnloui  openiog  from  the  lachrymal  hmg* 
Its  cure,  in  an  eafly  state,  is  by  InjectiBg 
warm  water  through  the  punc^  usiii|;  a 
coUyrimn  of  white  vitriol,  and  smearfaiy  the 
od^  of  the  eye-lids  witii  ong.  hidr.  nitr. 
b  a  more  advanced  stated  an  incision  tiiti» 
the  lachrymal  bag  is  required,  logeHMr  viitb 
a  forcible  removal  of  the  obstruction^  smI 
the  introduction  of  a  staught  siHrer  bsm^ 
iMaded  style. 

DISEASES  OF  THE  EYELIDS  AND  EYES. 


Paeropkthaimtf  and  Uppttudo,  or  i 
tion  of  the  edges  of  the  eyelids,  with  itcbin^y 
&c.  Ung.  hydr.  nitr.  lowered,  rubbed  on  at 
night  with  camel-hair  pencils ;  vitriolic  col- 
lyrhim,  and  alterative  medlcmes. 

PvruUiU  ophthtOmy.  Red,  swollen,  and 
everted  state  of  the  eyelids,  with  dischatge 
of  pmrulent  matter,  particularly  in  childres. 
Iiiject  under  the  eyettds  solutions  of  eaaic 
phor,  or  the  metallic  salts. 

EctrQpiumf  or  '  aversion  of  the  «yelids» 
followed  by  an  indurated  and  caHftna  state 
of  the  conjunctiva.  Reasove  a  portion  of 
that  membrane.  Exactly  the  revene  of 
this  is  the  IricMosis,  or  iaveision;  vrhere 
the  hairs  rub  against  the  eyeball,  and  where 
fi  portion  of  the  skin  of  the  eyelid  most  be 
i^emoved.  Hoirdeolum,  or  stye,  requires  an 
emolUent  poultice,  and  teaching  with  ar- 
gentiim  nttratum. 

OphiluUmff  or  inflammation  of  te  aye, 
distinguished  into  thrfirat,  which  is  caled 
the  a^ite  stage,  attended  with  beat,  pain, 
fever,  &c.  and  the  second,  or  chronic  pe- 
riod, in  virhich  there  is  a  weakiiiess  of  the 
organ.  Remedies  of  the  first  are ;  in  sl^efat 
cases,  low  diet  and  gentle  purging,  with 
keeping  off  the  light :  afterwards,  in  the 
chronic  state,  one  of  the  foUowmg  cottyria. 
9(  Zme,  vitriolat  gr.  v.  Aqu.  Roase,  %  W, 
'^  Ceioss.  acet.  gr.  viii.  Aq^  fonicoli  ^  vi. 
Spt.  vin.  campfa.  gtt.  x.  In  more  severe 
cases,  general  and  local  bleeding;  blisters 
to  the  temples,  behind  the  earS)  and  to  the 
nape  of  the  neck ;  warm  emollient  applica- 
tions to  the  eye,  total  darkaeai,  and  tiM  an- 
tiphloi^tic  regimen  in  every  respeot.  Where 
the  chroiyc  state  has  commenced^  astrin* 
gent  coltyria,  or  the  tmct.  thebaica,  drop* 
ped  once  or  twice  a  day  between  the  eye- 
lids. When  the  complaint  is  very  pro-~ 
traetad,  the  state  of  the  constitution  in  ge- 
neral, or  of  the  <Kgestive  organs  in  particular, 
often  is  the  cause ;  hence  alterative  reme- 
dies, atlieQtiQii.to  regohui^  of  the  bowela^ 
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pofe  air,  exercise,  Sec.    become  n^ces* 
«ary. 

Qpaeiiff  of  ike  eomea,  ▼aiying  iu  extent  of 
inteotftj,  and  bonce  divided  into  nebQU^ 
albugo,  lencoBM,  &c;  often  accompanied 
with  varicona  Teasels  in  the  conjunctiva* 
Coiljria  of  corrosive  sublimate;  ung.  bjdr. 
mtr.  to  tbe  opaqne  part,  tonching  it  with 
argent  nitr. ;  cnttmgtbe  enlaiged  vessds  of 
tbe  coBjonctiva.  Ulcers  of  the  cornea 
aboold  be  toncbed  with  argent  mtt^ 

i*terigiuM  is  a  reddish,  loose,  triangular 
aafflbrane,  growing  over  the  cornea ;  and 
most  be  removed  b^  an  operation. 

Stapkjfloma  is  a  protrasion  of  the  cornea 
between  tbe  eyelids^  consequent  on  various 
affections  of  the  eye,  and  always  attended 
with  entire  destruction  of  the  organ  of  vi- 
sion. Cut  away  tlie  projecting  part,  in 
order  that  tbe  globe  may  collapse. 

Prolmpna  rf  ikeiru  through  a  wound  or 
plcer  of  the  cornea;  if  all  the  inflammation 
has  sabsided,  touch  tbe  tumour  repeatedly 
with  argent,  nitrat  until  it  is  destroyed. 

JLfpopiptm  is  the  coHectlen  of  a  yellow 
pvnilent  fluid  behind  the  cornea,  cdnse- 
^iient  on  inflammation  of  the  eye.  If  the 
ball  should  seem  much  distonded,  an  open- 
ing nay  be  made  for  its  discharge;  odier- 
wiae  attend  only  to  the  complaint  which 

l>r9psy  of  theghU  terminates  in  protru* 
skMi  of  the  oigao  through  the  eyelids,  oph* 
tbafany,  .and  destniction  of  the  part.  The 
prajecting  cornea  may  be  cut  away,  that 
tbe  distended  globe  may  collapse^ 

Cancer  rf  the  eye  should  be  treated  by 
extirpation  of  the  organ,  as  soon  as  the  dis-. 
order  is  recogniaed.  The  i  outer  migle  of 
tbe  eyelids  may  be  divided  to  give  room ; 
these  parts  should  be  preserved,  unless  in* 
eluded  in  tbe  disease ;  and  care  must  be 
taken  not  to  penetrate  the  thm  walls  of  the 
orbit-in  the  operation.  ' 

GMttueerena,  dr  ojRoiirosts,  is  a  paralytic 
^  aflfection  of  tbe  optic  nerve,  indnchig  bttnd* 
neaa :  it  may  be  either  complete  or  incom- 
plete; inveterate  or  recent;  eoatiDued  or 
periodical.  Hie  iris  is  immoveable,  and 
tbe  pupil  dihited ;  there  is  strabismus ;  in- 
sects, or  l9ose  substance^,  seem^floating  in 
the  air  be/bre  the  complaont  is  formed.  The 
incomplete  recent  form  of  the  disease  is 
most  fre^iuently  curable ;  the  complete  in- 
veterate amaurosis  seldom  admitting  of 
core.  Tbe  former  generalty  arises  from 
^Bsorders  in  tbe  prims  vis,  and  should  be 
treated  with  emetics,  and  the  following 
piles :  Jt  gum.,  sagapeo.  galbao*  sap,  ven. 


5531* Rhei  Siss;  antim,  tart  gr.  xvi;  8nc<;„ 
liq.  3  i.  M.  fiant  pikdas  granor.  v.  Three 
to  be  taken  rooming  and  evening  for  six- 
weeks.  Bark,  pure  air,  &c.  must  be  re« 
sbrted  to  afterwards.  Such  cases  as  ariso 
fit>m  organic  injury,  or  disease  of  the  part, 
or  are  attended  with  exostoses  of  the  neigfe* 
booring  bones,  or  with  acute  and  continued 
pain  m  the  head  and  eyebrow,  &p.  afford 
little  hope  of  success.  Electricity  has  some* 
times  succeeded.        .  / 

Cotnract  is  an  opaque  state  of  the  crya^ 
taUme  lens^  inducing  blindpess.  Its  attack 
is  gradnal ;  a  slowly-increasing  mist  sun 
roundwg  all  objects.  The  pupil  becomes 
opaque,  and  these  symptoms  proceed  to  an 
almost  entire  loss  of  sight,  and  milky  white- 
ness of  the  pupil.  A  power  of  distingnishing 
light  from  darkness  however  generally  re- 
mains, and  the  iris  still  contimcts  bu  expo- 
sure to  light,  which  two  circumstances  dis- 
tinguish the  case  from  amanroais.  It  baa 
been  divided  into  the  hard,  soft  or  caseous^ 
and  milky  or  fluid  kinds,  accorcUng  to  its 
consistence;  but  these  ca^bot  be  ivcognized 
before  the  operation.  The  case  is  often 
complicated  by  the  co-ekistence  of  other 
affections,  as  chronic  ophthalmy,  li^itndo, 
gutta  Serena,^  adhesion  to  the  i|is,  ^.  It 
comes  on  spontaneously,  and  the  only  mode 
of  treatment  is  by  a  surgical  operation;  the 
lens  may  be  taken  out  of  the  eye  by  a  cut 
in  the  cornea,  or  it  may  be  moved  back- 
wards and  downwards  m  the  vitreous  hu- 
mour, so  as  to  be  removed  from  the  axis  of 
vision;  the  former  operation  is  called  ex- 
traction, and  the  latter  couchmg*  A  favour* 
able  case  for  the  operation  is  where  tbe  eye 
retains  its  sensibility  to  light ;  where  there 
is  no  head-ach  nor  o|^thahny ;  no  adhesion 
to  the  iris.  If  amaurosis  accompany  the 
cataract,  the  operation  would  be  ti^  no  use. 

Couching  is  performed  by  means  of  a 
sharp-pointed,  slender  instrument,  called 
the  couching  needle,  introduced  intojhe 
globe  of  the  eye,  about  one  eighth  of  an 
inch  bekmd  the  cornea,  carried  in  front  of 
■  tbe  cataract,  and  then  moved  downwards 
and  backwards,  so  as  to  displace  the  opaque  . 
lens  from  the  axis  of  vision.  The  cataract 
will  be  absorbed  in  time,  when  it  is  thus 
removed  from  its  natural  connections.  If 
the  lens  should  be  in  a  milky  or  caseous . 
state,  the  pupil  will  not  become  clear  at  tho 
time  of  the  operation,  but  the  opaque  ^uld^ 
or  any  fragments,  will  be  absorbed  after- 
wards.  If  there  be  adhesion  to  the  iris, 
beware  of  too  much  violence,  and  rather 
repeat  the  oporatioQ.    Needles  lave  been 
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Made  of  varioui  shapes ;  those  of  Mr.  Hey 
apd  Scarpa  are  the  best. 

Extraction  is  performed  by  cutting  the 
lower  half  of  the  cornea,  near  its  Janction 
with  the  sclerotica,  with  a  slender  knife  car- 
ried across  the  eye  by  one  motion  of  the 
band.  A  scratch  is  then  made  in  the  crys- 
talline capsnle,  through  which  the  cataract 
escapes.  The  dexterity  required  in  per- 
forming extraction,  and  particnhirly  in  mak- 
ing the  cat  tbroQgh  the  cornea,  it  only  to. 
be  acquired  by  long  pracdce;  and  this  ope- 
ration has  consequently  become  confined 
almost  entirely  to  the  oculists. 

Much  has  been  written  on  the  respective 
advantages  of  the  two  operations :  the  me- 
rit of  ease  of  performance,  simplicity,  and 
mildness  in  the  subsequent  symptoms,  be- 
longs to  couching ;  also  that  of  the  power  of 
repeating  the  operation.  Extraction  is  more 
difficult,  attended  with  greater  injury  to 
the  eye,  and  consequently  greater  inflam- 
mation,, but  it  removes  the  cansQ  entirely. 

After  both  operations  light  must  be  care- 
folly  excluded,  and  every  precaution  taken 
agamst  inflammation.  The  use  of  convex 
glasses  is  required  aa  an  assistance  to  the 
^ght,  rendered  neceasaiy  by  the  loss  of  the  \ 
lens. 

llie  capsule  pf  the  lens  sometunes  be- 
comes opaque  after  the  operation,  and  thus 
a  secondary  membranous  isataract  is  form- 
ed, requiring  the  operation. 

DISEASES  OF  T^E  BfOUTH. 

Rtmula  is  an  indolent  tumour,  formed  niK 
der  the  tongue,  consisting  of  a  membran- 
ous cyst,  containing  a  fluid  generally  like 
white  of  egg,  and  occasioning  no  inconveni- 
ence until  its  bulk  becomes  troublesome. 
If  punctured,  it  will  collect  again.  Cut 
aw^y  that  surfiice  of  the  bag,  which  projects^ 
and  rub  the  remaindef  with  lunar  caustic 
Tumours  under  the  tongue  may  be  entirely 
removed ;  and  calcareous  concretions  in  the 
ducts  must  also  be  cut  out» 

Shortness  of  the  fienum  tf  the  tongue^ 
causing  a  preternatural  confinement  of  the 
organ,  may  be  remedied  by  dividing  it  to 
the  requisite  extent  with  bhint  scissars. 

Ulcers  <f  the  tongue  may  iM^e  from  the 
rugged  edge  of  a  tooth,  which  should  be 
made  ismooth;  from  the  use  of -mercury, 
when  pushed  to  salivation ;  from  disorders 
of  the  primae  viae,  foul  state  of  the  stomach, 
&c.  in  which  case  emetics,  and  afterwards 
alterative  medicmefl,  are  required.  They 
may,  lastly,  be  of  a  cancerous  nature,  com- 
mendng  in  a  small  scirrhous  tamouri  or  an 


induration  of  the  substance  of  the  toi^fl^ 
and  accompanied  with  hard  irreguhir  edges^ 
and  foul  discharge.  This  cancerous  atate 
of  the  organ  will  end  inevitably  in  a  miaera^ 
ble  death,  unless  an  operation  for  the  remo« 
val  of  the  disease  be  performed..  This  may 
be  accomplished  by  the  bistoury,  or  by  a 
double  ligature  passed  through  the  sob- 
stance  of  the  organ,  and  tied  so  as  to  inckide 
the  disease.  If  the  glanda  under  the  jaw 
have  been  affscted,  it  is  too  late  to  operate. 

The  tonsils,  when  inflamed,  sometimes 
.swell  so  as  to  impede  degfutition  and  respi- 
ration, particnterly  ivheu  abscesses  form  in 
the  neighbourhood.  They  may  be  scarified 
fi-eely  by  the  phaiyngotomns  (which  is  a 
lancet  contained  in  a  sheath);  and  the  same 
instrument  may  be  employed  in  opening 
collections  of  matter.  An  indolent  enlarge- 
ment of  the  tonsil  may  be  remedied  by  cat- 
ting away  tiie  projecting  portions  by  means 
of  a  book  and  bistoury ;  or  by  means  of  U-^ 
gature. 

The  elongoM  umda  requires  astiingenk 
gargles,  or  the  removal  of  its  extremity  by 
scissars  constructed  for  the  purpose. 

AFFECTIONS  OF  THE  NECK. 

The  virounds  of  this  part,  inflicted  in  at- 
tempts at  suicide,  often  require  the  surgeon's 
assistance.  After  stopping  any  bleeduigves-  * 
sels,  let  thewound  be  a|^[>roximated  by  bring- 
ing the  head  forwards  on  the  neck,  and  retain- 
ing it  in  that  position.  Sutures,  placed  in  the 
trachea,/  cause  great  and  very  detrimeotal 
irritation :  yet  if  the  tube  be  cut  complete- 
ly  through,  and  position  alone  will  not  bring 
the  ends  together,  a  suture  shonkiUe  placed^ 
so  as  not  to  afiect  the  fining  of  the  tube.  If 
the  cesophagus  be  wounded,  a  hollow  boogie 
should  be  mtroduced  through  the  nose,  fi>r 
the  purpose  of  conveying  nourishment  into 
the  stomach ;  and  this  may  even  be  neces- 
sary^ when  the  trachea  alojM  is  iijured.  In- 
flainmation  may  require  bJeedtng,  and  the 
antiphlogbtic  plan.  If  there  be  cough,  al- 
mond emulsion,  with  opium,  will  afl^rd  serw 
vice.  Foreign  bodies,  lodgmg  in  the  eeso- 
phagus,  may  be  either  thrust  down  into  the 
stomadi,  or  drawn  upwards  through  the 
mouth.  The  former  plan  may  be  poisoed 
with  those  which  canr  produce  no  bana 
when  in  the  alimentary  canal ;  the  latter 
vrith  such  as  might  prove  hurtful  Ifrom  their 
hardness,  indissolubility,  pointed  angoblr 
shape,  &C.  Indeed  bodies  of  the  latter  de- 
scription, if  very  low  down,  must  sttU  be 
pushed  on  into  the  stomach,  as  they  hardly 
admit  of  eztraction.    When  the  robstaaco 
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kanrtketbriMit,  a  cvfcdl  pair  cT  foreqit 
ptmy  fOBGfe  it ;  there  is  also  as  lostnnMDt 
■ttde  of  strong  flexible  wife  dmibled  aad 
twiMed  tegetber,  and  beotat  the  end  into 
mnooae,  like  a  hook;  ted  other  mechanical 
contrivances  have  been  suggested.  A  com- 
mon probnry  probably  is  the  best  instm* 
Bent  for  pnshinf  bodies  onwards  to  the  sto- 
nacfa,  widch  nnist  be  done,  whatever  their 
natore  Is,  vrhen  they  cannot  be  got  out,  and 
produce  troublesome  symptoms.  Often 
they  are  kMsened,  after  a  time,  by  soppura- 
tioB,  if  small;  or  they  may  be  dischar^ 
by  abseesMs;  or,  as  pins  and  needles,  may 
tnvene  parts  of  the  body,  and  appear  at  a 
eooBiderable  distance. 

Bronchotomy  is  an  operatiott  in  whidi  an 
•pesii^  is  made  into  the  tiachea  or  fauynx, 
lor  tbe  purpose  of  inflatog  the  lungs,  hi 
ottes  of  suspended  anhnation ;  for  the  con- 
tiboance  of  respiraHoii,  when  the  natural 
passage  Is  obstmcted  by  disease ;  or  for  the 
eartraction  of  foreign  bodies  from  the  tra* 
ehea.  In  instances  of  apparent  death,  from 
drowning,  &c.    it  Is  our  first  object  to  re- 
store req>iration ;  the  suspension  of  that 
foDction  has  caused  the  stoppage  of  the 
other  actions,  and  its  restoration  b  essential 
to  the  patting  of  the  animal  machine  again  in 
motion.    If  this  cannot  be  done  by  the 
means  hud  down  in  the  article  DkowminOi 
the  siraple  operation  which  we  shall  de- 
aarilH»  may  be  peiformed.    Again  in  dis- 
eaoes  or  tumours  about  the  throat  or  tra- 
cbea,   and  io^  cases  where  suffocation  is 
tiureateneil  by  a  foreign  body  in  the  ktter 
tnbe,  the  same  remedy  is  necessary.  A  lon« 
gitaduMil  incision  of  two  inches  should  be 
made  hi  the  middle  of  the'  neck,   com- 
meadng  just  above  the  sternum^  and  conti- 
naed  upwards;  the  parts  Aould  then  be 
separated  vrith  the  finger  and  handle  of  the 
ki^fe,'  so  as  to  expose  the  trachea,  v^htcii 
may  be  opened  by  a  longitudinal  cut  of 
half  an  mch.    Some  have  advised  this  ope- 
ration to  be  performed  by  a  transverse  cat, 
between  the  thyroid  and  cricoid  cartilages; 
and  others  by  a  longitudinal  incision  in  the 
projecting  part  of  the  thyroid,  called  po- 
nmm  Adami. 

ffry  PMt,  m  a  deformity  in  which  the 
head  is  dirawn  towards  one  of  the  shoulders ; 
arising  either  firom  undue  contraction  of  the 
stemo-deido-mastoideas,  (whose  fibres  will 
be  found  m  a  very  tense  state)  or  firom  a 
relaxation,  or  paralytic  condition  of  the  op- 
posite muscle.  Perhaps  cicatrices  firom 
woonds  may  somethnes  be  a  cause.  If  it 
•ecnrs  hi  eariy  life,  iad  eonlinuea  long,  tha 
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vartebrm  af  the  neck,  md  enm  of  the 
back,  may  become  deformed. 

TretimeMt;  camphorated  mei^curial  fric- 
tions, and  other  stimulating  applications; 
electricity,  bhsters,  issues,  mechanical 
means  being  at  the  saase  time  employed : 
this  plan  is  more  particolarly  proper  vrhen 
there  is  induration.  Division  of  the  davi- 
enlar  portion  of  the  nmsde,  by  a  surgieal 
operation,  is  most  to  be  dep^ded  on. 

Braacleofie,  is  an  mdolent  eafaurgement  of 
the  thyroid  gland,  theeaasesof  vtUoh  are 
nnkaovm,  bat  vfhkh  often  attains  an  hn- 
mense  nngnitude,  and  is  endemie  m  seve- 
ral aMuutanMNis  countries,  m  Switaeriand, 
Savoy,  Derbyshire,  kc  Burnt  sponge,  in 
the  dose  of «  scruple,  two  or  three  «inies  a 
day,  formed  with  syrup  hito  troches,  whieh 
should  he  placed  under  the  tongue,  and  aW 
lowed  to  dissolve  gradnally,  is  the  most  cei^ 
tain  remedy  for  this  disease; .  Previously 
to  Gonunendng  this  plan,  a  grain  or  two  of 
calomel  shonld  be  given  at  bed-time  for 
three  nights,  and  a  dose  of  the  magnesia  vi- 
trioteta  on  the  folKming  monun^.  Ibis 
shonld  he  repeated  again  in  three  vreeks> 
the  sponge  being  then  omitted,  and  the 
same  alternation  should  be  observed  during 
the  cure.  Topical  means  may  be  com- 
bined ;  as  friction  viritha  dry  tovrel,  or  cam- 
phorated liniments,  die 

Wnmdt  0/  the  TkerajL  Much  probii« 
shouklnot  be  employed  to  asoertahi  whe- 
ther the  carity  is  penetrated  or  no,  m  qrmp* 
toms  vrin  best  iodieata  this  pomt.  Passage 
of  aur  from  the  cavity,  or  protrusion  of  the 
lung,  are  appeamnces  which  show  imme- 
diately that  the  cavity  b  exposed. 

EatpApseuM  is  an  inflation  of  the  cdlulat 
substancoi  commencmg  at  the  chest,  and 
axtendmg  over  the  whole  body,  arising  from 
a  wound  of  the  air-cells  of  the  lungs,  and 
genendly  produced  from  broken  ribs,  or 
narrow  punctured  wounds :  for,  in  either 
of  these  caste,  the  air,  which  issues  from 
tha  vrounded  lung  in  tnspimt|on,  has  no  ex- 
ternal discharge,  as  in  instances  of  huge  and 
open  Vfounds.  It  is  surprising  to  what  ex* 
tent  this  inflation  may  proceed,  and  as  tha 
teng  at  the  same  time  coUapses^  the  great- 
est distress  is  experienced  in  breatlihiigi 
yet  the  swelling  of  the  body  is  not  the  daa- 
gerom  port  of  the  ease.  Our  object  is  to 
give  a  free  exit  to  the  air,  vrhich  may  be 
done  by  a  cut  near  the  ii^uied  part,  and 
even,  if  symptoms  reqmre  it,  into  the  chest.  ^ 
The  air  may  be  discharged  item  othor  parts 
by  incisions  through  tha  skin,  and  pressing 
towards  the  wound.  Inabont  three  of  four 
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days,  the  woatid  in  tbe  long  heiby  and  Ibe 
atria  the  chest  and  cellular  snbttaatie  is 
•baoH>ed.  Bleediiiff,aiidother  parts  of  the 
antipblogistic  regimen,  most  be  used  with* 
out  restraint  Bandages  ion  the  chest  ge> 
nerally  increase  the  distress. 

Woumii  ^  tki  hnig$  are  mdicated  by 
the  congbnig  of  blood,  by  the  discharge 
of  that  floid,  with  air,  horn  the  wooad, 
impaired  respiration,  6ee,  Though-  they 
are  often  very  speedily  mortal,  yet  pa- 
Dents  ba?e,  in  many  instances,  recovered. 
The  freest  use  of  the  hmcet  is  required, 
with  every  other  part  of  the  antiphlogistic 
treatment;  perfect  rest;  light  dressing  of 
tlie  womid,  which  must  not  be  probed.  Pa- 
racent*sis  thoracis  is  required,  where  itap* 
pears  that  water,  air.  Mood,  or  pos,  are  ac- 
eomnlated  in  the  cavity,  and  give  rise  to 
danger  ,by  their  presence.  When  there  are 
symptoms  indicative  of  these  circamstances, 
the  operation  is  easy ;  and  it  may  be  done, 
unless  the  chymmstanvts  point  out  any  other 
spot,  between  the  sixth  and  seventli  true 
ribs  about  midway  i>etween  the  sternum 
iod  spine.  The  interments  should  be 
drawn  aside  before  the  tint  incisioni  that 
the  opening  may  be  valvuhv.  Aitet  cutting 
about  two  inches  through  the  skin,  dissect 
down  cautiously  to  the  pleura,  keeping 
close  on  the  upper  edge  of  the  rib ;  when  9 
imall 'puncture  is  made  in  the  pleura,  it  may 
be  enlarged  to  the  requisite  extent  with  the 
director  and  curved  knife. 

Removal  of  a  disftaoed  breast.  In  this 
operation,  and  in  the  extirpation  of  tumours 
ill  ether  parts,  the  surgeon  must  attend 
carefully  to  remove  all  the  disease;  hence 
tntegtiments  should  i»e  incladed,  when  they 
deviate  at  all  f^mn  the  healthy  condition ; 
and  the  pectoral  muscle  should  also  be  ta> 
ken  away,  if  the  tumour  adheres  to  if,  as  far 
as  it*  may  have  become^indonted.  In  all  can- 
ceroin  comphuhts  it  is  most  advisable  to 
extend  the  incision  even  beyond  the  seat  of 
actual  diseaae ;  as  a  morbid  disposition  may 
have  been  formed,  and  wotrid  lead  to  the 
reprodnctfon  of  the  disorder.  Where  the 
skin  does  not  participate  in  the  disease,  its 
removal  is  unnecessary;  the  first  meision, 
therefore,  may  be  a  simple  cut  in  such  a 
case ;  wMIe  in  others  two  semicircular  cots 
should  be  made,  meeting  at  their  extremitief 
in  acute  angles.  Hie  tumow  should  then 
be  separated  all  round  from  the  surrounding 
parts ;  and  h»tly,  the  base  is  to  be  detached 
from  its  connections  from  above  dovrn- 
wards.  Hie  cut  surface  should  then  be 
'  cartfidly  txamiBed»  to  see  if  any  indurated 


parts  have  been  divided ;  for  in  that  osit 
seme  portioos  have  been  left  behind,  and 
ought  to  be  taken  away.  Arteries  may  be 
tied  as  they  are  divided,  if  they  bleed  pro- 
fusely. When  enbmged  glands  in  the  aiilla 
require  removal,  the  hidsion  must  be  ex> 
tended  in  that  quarter,  and  the  uidanted 
parts  completely  removed,  caution  bcdag 
necessary,  on  account  of  the  proximity  o(f 
the  krge  vessels  and  nerves.  When  tbe 
hemorrhage  is  stopped^'  the  sides  of  ths 
wound  must  be  brought  together  by  stick- 
ing pteister.  ^ 

IVounda  of  the  abdmmen.  Theseamy,or 
may  not,  injure  the  contents  of  the  cafity ; 
but  the  nieiie  drcumstance  of  their  pene- 
trating it  constitutes  a  source  of  great  dso- 
ger,  firo^  the  peritoneal  inflanunation  which 
is  likely  to  ensue.  We  may  not  he  able  to 
discover  whether  the  cavity  is  eiposec)  or 
no;  but  this  is  of  no  consequence.  A  small, 
feeble,  and  contracted  pulse;  pallid  coun- 
tenance ;  coldness  of  thf  extremities ;  great 
and  sudden  debility ;  hiccough ;  -  vomiting ; 
and  tension  of  the  abdomen;  show  that 
some  important  parts  are  injur^.  A 
btoody  state  of  the  urine ;  discharge  of  bhMMl 
by  voontmg  and  stool;  escape  of  uriae, 
feces,  or  chyle,  by  the  wound,  indicate  to  « 
what  particular  parts  are  mduded  in  the. 
injury.  A  protrusion  of  the  visceta  is  a 
frequent  attendant  on  these  cases.  Tbs 
subsequent  occurrence  of  the  symptoaii 
described  as  belonging  to  peritonitis  (see 
Mbdicimb)  is  the  natural  consequence  of 
the  injury,  and  brings  the  greatest  danger  to 
the  patient. 

The  trmtnunt  divides  itseJf  into  two 
parts ;  as  regarding  the  wound,  and  the 
constitution  in  general.  An  over  anxiety 
to  discover  the  extent  of  the  wound,  aad 
tbe  parta  injured,  is  useless  and  reprehen- 
sible ;  if  these  foots  cannot  be  made  oat 
with  facility,  the  surgeon  must  be  contented 
to  remam  ignorant  of  them.  Protruded 
parts  must  be  immediately  restored  is  tbe 
most  gentle  vray,  and  the  wound  may  pro- 
bably require  dilatation  for  this  purpose; 
whicli  the  surgeon  may  accomplish  with  tlit 
probe-pointed  curved  knife,  guided  by  his 
finger  or  a  director.  Fomentation  of  such 
parts  b  perfectly  useless.  A  discoloured 
state  of  hitestine  is  no  reason  why  it  should 
not  be  replaced,  if  it  looks  very.suspidoas 
it  may  be  retained  near  the  uround  by  a 
suture  through  the  mesentery.  If  the  gat 
be  wounded,  three  simple  stitches  may  be 
made  at  three  different  parts  of  the  cir- 
emnforesce,  and  the  part  retamed  near  the 
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^woMimL  To  attempt  to  miMe  tbe  e4get  by 
iMking  ttian  touch  at  every  point,  would 
he  obvioMly  nugatory.  The  ensuing  in- 
ftamoiatioD  agghitinates  the  gut  to  the  lur- 
roMKlhig  parts,  an^  thus  the  breach  be* 
conies  gradually  closed,  while  the  extrava* 
sated  anttpr  readily  escapes  through  the 
^oond,. behind  which  the  mored  part  is 
eonfioed.  If  the  wounded  portion  of  the 
gut  be  witlnn  the  cavity,  we  most  tnist  to 
the  powers  of  nature,  observing  only  to  fa- 
cilitate the  discharge  of  the  intestinal  con- 
tents. Sometimes  in  such  a  case  a  perfect 
care  is  obtained ;  sometimes  the  feces  are 
discharged  for  ever  after  through  the  wound ; 
and  sonietinies  a  fistulous  opening  remains. 
Should  the  return  of  a  kirge  piece  of 
omentum  be  very  difficult,  it  may  be  cut 
off,  and  any  bleeding  vessels  securcMi.  The 
wound  should  then  be  accurately  and  firmly 
closed  by  means  of  stickmg  plaister,  aided 
by  an  attention  to  position,  which  is  much 
better  than  using  sutures*  The  introduc- 
tioB  of  tents  is  a  part  of  the  old  practice, 
contrary  to  all  principle,  and,  therefore 
uniTcmlly  exploded.  The  general  treat- 
ment of  the  patient  requires  a  strict  ob- 
servance of  the  antiphlogistic  plan  ;  perfect 
quiet,  abstinence  from  animal  food  and  fer- 
mented'^iquors,  and  mild  purgatives  should 
be  employed  in  every  case;  and  where 
symptoms  of  inflammation  exist,  even  al- 
•  tlionah  the  pulse  should  be  smah,  copious 
bleeding  from  a  hurge  orifice  is  absoUitely 
necessary.  Cupping  or  leeches  to  the  ab- 
domen, followed  by  fomentations  and  blis- 
ters, will  also  be  necessary. 

GtauM  wommis  tf  the  whdomen  are  very 
feldom  attended  with  protrusion  of  the  in- 
testines. The  treatment  is  here  limited  to 
the  employment  of  general .  means,  which 
have  sometimes  the  happiest  effect  under 
very  unpromising  circumstances. 

fVmmie  rf  ike  tMemimd  tiscera  .  are 
often  attended  with  extravasation  of  vari- 
ous substances  into  the  cavity  ;  tliese  may 
consist  of  intestinal  contents,  bUe,  urine,  or 
blood.  Besides  the  swelling  ,  which  they 
eanse,  tlieir  presence  irritates  the  sur- 
romidhig  parts,  producing  inflammation, 
constitutional  disturbance,  and  sometimes 
even  suppuration  and  a  manifest  fluctuation. 
If  bile  or  urine  be  efiused,  the  symptoms 
come  on  very  rapidly,  and  are  extremely 
ofgent ',  Imt  in  other  cases  the  symptoms  are 
not  so  pressing.  The  resistan<^  arising 
irom  the  pres»fpre  of  thie  respiratory  muscles 
occasions  the  tfused  matters  to  be  collected 
into  one  man,  and  prevents  them  froip  bo* 


commg  generally  diflused  over  the  cavitJF. 
When  swelling,  attended  witli  local  pain* 
fluctuation,  &c.  and  the  other  symptoms 
which  will  attend  the  case,  clearly  indicate 
a  collection  of  this  kind,  it  may  be  opeped 
by  the  surgeon. 

Pfdat  abscem  is  a  collection  of  matter  be^ 
hind  the  peritoneum,  in  the  cellular  sub- 
Stance  surrounding  the  psoas  mnscJe.  It 
forms  in  a  very  gradual  manner,  geneially 
without  inflammatoiry  or  febrile  symptoms. 
Tliere  is  a  dull  pain  in  the  loins^  and  a 
slight  weakness  of  the  affected  thighs .  After 
Some  time,  the  matter  descending  by  its 
own  weight,  passes  Poopart's  iigament,  and 
forms  a  swelling  in  the  groin  ;  or  it  may 
present  in  the  back  just  under  the  last  rib. 
At  this  period  the  motions  of  the  thigh  ard 
<ionsiderably  impaired,  particularly  those* 
in  which  the  psoas  muscle  is  concemisd. 
There  is  an  impulse  in  the  tunuuir,  whett 
the  patient  coughs,  and  the  sweUmg  is 
larger  m  the  erect  position.  Sometime^ 
disease  of  the  vertebras  accompanies  this 
affection,  \\hen  the  absccM  bursts,  the 
whole  cyst  falls  mto  a  state  of  inffanrina* 
ti(>n  i  violent  irritative  fever  ensues ;  and 
there  is  copious  suppuration,  under  which 
the  patient  gradually  sinks.  The  most 
successful  plan  hitherto  adopted,  is^  that  of 
opening  the  abscess,  as  soon  as]  it  has  pre- 
sented fairly,  by  a  pretty  free  incision  vrith 
the  abscess  lancet ;  bringing  the  Wound  to- 
gether, without  allowing  the  mtroductioa 
of  any  air,  and  clesmg  it  accurately  vritk 
sticking  plaister. 

This  is  to  be  repeated  when  the  matter 
hat  aocumuhited  again,  and  Ihus  the  con- 
traction of  the  cyst  will  be  prombted ;  a 
third  and  fourth  puncture  may  be  neces- 
sary. Electricity  and  emetics  of  the  me- 
taUic  salts  may  be  combined  with  this 
phin  to  favour  ,the  absorption  of  matter ; 
and  a  bUster  kept  open  by  the  savine 
cerate  will  be  an  useful  auxiliary  means. 
Disease  of  the  bone  requires  blisters  or  issuea 
in  the  Ioum^ 

ParaceiUe$i$  a6demtats  is  an  operation 
performed  for  the  dischatge  of  dropsical 
Quid,  and  consisting  merely  m  penetratmg 
the  parietes  of  the  cavity  by  mms  of  a 
trochar.  The  instrument  is  to  be  intro« 
dao^  three  inches  below  the  navel,  in  a 
pecpendicular  line  drawn  fVom  that  spot ; 
and  Kl  slioold  not  b<  pushed  more  deeply, 
whea  it  meets  with  no  further  resistaace. 
Pressure  by  a  belt  or  the  hands  of  as- 
sbtants  should  be  kept  up  during  the  eva- 
cuation asfiuQtnassisfreiinetttlyprodaoad 
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by  t|ie  sttdden  remofal  of  Ae  siipport  from 
the  abdMimial  Tiscera. 

HBRHIA. 

U  «  tunloiir  ftniM^d  hy  the  passage 
of  any  of  the.  abdominal  viiccra  from  the 
cavity  Hi  which  they  are  naturally  con- 
tataMd,  into  a  pretematnral  ba^ ,  fotmed  by 
the  protrmion  of  the  peritonemn.  The  pro- 
truded portion  of  peritonenm  ii  caHed  the 
hernial  sac  Tbit  peritoneal  sac  b  covered 
by  another  investment  of  varions  degrees  of 
thickness,  consisting  probably,  in  great  part, 
of  the  sorroimding  cellnlar  substance,  con- 
densed into  a  membrane-like  appearance, 
by  the  pressofe  of  the  hetnia  ;  in  the  same 
way  as  tumooTB  acquire  their  investing  cyst. 
^  the  ingofaml  hernia  this  external  coat  of 
the  sac  possesses  some  tendinous  fibres  in 
its  strueture,  derived  from  the  aponeurosis 
of  the  external  oblique,  where  it  forms  the 
ring.  The  cremastek*  mnsde  is  also  expanded 
on  itssoribce  ;  it  consists  usually  of  several 
l^ren,  the  dtvMon  of  which,  in  the  operation, 
^en  leads  the  surgeon  to  suppose  that  he 
has  opened  the  heniial  sac.  Scrotal,  rup- 
ttres  often  descend  to  various  distances  on 
Ike  thigh,  sometimes  indeed  even  to  the 
kn^ ;  yet  the  whole  inner  soriace  of  the 
bag,  in  which  all  the  loose  viscera  of  the  ab- 
domen may  be  contkbed,  is  lined  by  a  con- 
tinuation of  peritoneum ;  hideed  the  hernial 
flic,  taken  aNogetlier,  is  generally  'thicker 
and  stuonger  in  proportion  to  the  size  of  the 
tumour,  and  to  the  dnfotion  of  the  com- 
plaint. The  exterior  covering  is  every 
where  doeely  connected  by  cellular  sub- 
stance to  the^proper  peritoneal  sac.  Hence 
Ae  latter  part  is  not  returned  into  the  ab« 
domen,  when  the  contents  of  the  swellmg 
are  rephiced,  but  renmins  behind  ready  to 
receive  any^  ftiture  protrusion.  When  the 
partrliave  d^escended  through  theabdomi- 
Bid  ring,  the  case  is  called  a  bubonocele,  or 
ingufaial  hernia  ;  if  they  are  in  contact  with 
ihe  testis  it  is  termed  congenital.  The 
crural  or  femoral  is  that  which  takes  pfaice 
nnder  Poupart^  ligament;  and  the  ex- 
omphalos,  or  umbilical  rupture,  ocdirs  at  the 
navel.  The  names  of  euterooele,  epiplocele, 
and  entero-epiplocele,  are  applied  according 
as  the  swelltngconfains  intestine,  omentum, 
•r  both  together.  Tliese  are  by  far  the 
most  frequent  forms  of  the  complaint ;  yet 
there  are  several  others,  as  ventral  hernia; 
which  takes  place  between  the  fibres  of  the 
abdominal  muscles  ;  hernia  of  the  foramen 
ovale,  ischiatic  notch,  &e.  While  the  viscera 
descend  and  return  freely,  the  complaint  is 
said  to  be  in  a  reducible  state  $  but  when 


from  increase  t4  bulk,  preternatural  i 
rions,  or  other  canes,  they  are  incapable  of 
being  returned,  it  is  termed  irreducible.  An 
incapacity  of  reduction,  arising  from  stric> 
turein  the  opening,  thtough  which  the  vis* 
cera  have  descended,  brings  it  Into  the  hi- 
Carcerated  orstrangulatad  stite.  Thecames 
of  hernia  are  of  two  kinds ;  the  occasional, 
or  exciting,  vrfaich  consist  of  all  those,  by 
vrhiefa  the  pressure  of  the  abdomioal  viscem 
agahist  the  sides  of  the  cavity  is  Increased, 
as  in  straining*  and  all  fimsiUe  actiuas  of 
the  respiratory  muscles ;  and  the  predispo- 
shig,  which  fiivomr  the  occurrence  of  tup- 
ture  in  particularhMHviduais,  as  an  unusually 
large  state  of  the  openings,  or  lax  condi- 
tion of  the  margins  of  those  apertures. 

A  redmeUfle  hernia  is  an  hidolent  tumour, 
smaller  in  the  recumbent  position,  terger  in 
the  erect  posture  ;  dimhoishing,  or  entirely 
disappearhig  by  means  of  pressure;  larg* 
and  tense  after  a  ineal,  or  when  the  patient 
Is  troubled  vrith  wfaid,  soft  and  small  in  the 
morning,  before  he  has  taken  any  food  ;  at- 
tended\>cca8ionally  with  a  rumbling  sensa- 
tion, particulariy  on  its  return,  and  rendered 
tense  when  the  patient  coughs, 'so  as  to 
communicate  an  impulse  to  the  hand  of  the 
examiner.  Various  visceral  derangements, 
as  colic,  constipation,  and  Vomiting,  are  oc- 
casic^nally  attendant.  Unilbrmity  and  elas- 
ticity of  the  tumour,  together  with  the 
ruinbling  nois^,  and  the  feeling  of  impulse 
on  conghmg,  show  that  the  case  Is  an 
enterocde ;  but  if  the  swelling  be  com- 
pressible, flabby,  and  uneven,  free  fitmi 
tension  on  coughing,  and  slow  in  retnmmg^ 
the  contents  are  omentum. 

A  reducible  hernia,  almou;^  not  Imme* 
dmtely  dangerous,  leads  to  many  unpleasant 
consequences,  frtmi  its  constant  increase  in 
sice,  and  the  visceral  derangements  that 
ensue  from  this  cause.  It  is  also  constantly 
^b|e  to  stranguhition. 

In  a  MtranguUtted  heniia^  the  protruded 
parts  become  inQpuned,  and  this  auction  b 
propagated  over  die  rest  of  the  snrfiice  of 
the  abdomen.  Hence  pain  of  the  part, 
and  tension  of  the  belly,  are  early  symp- 
toms. An  entire  suppression  of  the  fead 
discharge  is  also  a  very  leading  character. 
Nadsea  and  vomitmg  ensue;  all  the  con* 
tents  of  the  stomach,  and  afterwards  those 
of  tlie  intestines,  down  to  the  stricture, 
being  rejected.  The  whole  system  is  de- 
ranged ;  there  Is  great  anxiety  and  rest- 
lessness, with  a  small  and  hard  pulse,  and 
cold  extremities.  At  lensth  hiccough  su- 
pervenes, the  pulse  is  hardly  sensible,  the 
respiration  weak>  and  the  whole  body  Is 
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«OYerc<l  by  a  ooM  and  chmmy  sweat. 
.  Mortification  and  death  now  speedily  sno- 
ceed«  Tlie  intensity  of  tbe  symptoflu  and 
their  duration  before  the  occurrence  of  tlie 
.^tal  event,  fure  modified  by  numerous  cir- 
eomstances,  as  the  age  and  s^ength  of  the 
patient,  size  of  the  rupture,  closeness  of 
the  stricture,  ^c. ;  so  that  |i  case  may  ter- 
minate fiitaUy  within  twenty-four  hours^  or 
it  may  be  protracted  for  two  or  three 
weeks.  Hence  the  strangulation  has  been 
distiognisbed  into  the  acute  and  chronic. 

The  treatment  of  a  reducible  rupture 
coBprebends  the  return  of  the  protruded^ 
parts,  and  their  retention  within  the  abdo^ 
minal  cafity  by  means  of  an  appropriate 
tmss.  Variavs  proceedings  ^ere  recom*  • 
*  ACBded  by  tbe  older  surgeons  for  producing 
a  radical  cure,  as  castration,  caustic,  the 
royal  stitch,  &c ;  but  as  these  expose  the 
patifenf  s  ttfe  to  tl|e  most  imminent  risk, 
without  affording  any  greater  chance  of  an 
effectual  cure  than  the  use  of  trusses  would 
>estow,  th^  have  gone  entirely  into  disuse. 
Heraiaiy  bandages  are  of  two  kinds ;  the 
clastic  and  non^elastic,  The  former  are 
eonstracted  with  a  piece  of  steel  nearly  en- 
circhi^  the  body,  and  termed  tlie  spring, 
by  means  of  which  they  maintain  a  constant 
pnssore  on  tlie  opening,  through*  which  tbe 
parts  protrude. 

If  their  nee  be  contmned  for  a  sufficient 
length  of  ttnse,  it  even  affords  a  prospect  of 
a  radical  cure.  Since  the  constant  pressure 
•f  the  pad  of  the  tmss  keeps  the  neck  of  tbe 
eac  empty,aod  thereby  brings  on  a  gradual 
contractioD  and  oblitecation  of  its  cavity. 
Noe-dastic  trnases  are  so  inferior  to  the 
otheis,  that  they  are  now  oniversally  Imd 
aside.  As  the  best  eonstracted  trusses 
will  not  aA>rd  a,  certain  protection  firom 
descent  of  the  bowels,  the  raptured  person 
■hoald  avoid  aU  great  bodily  exertions;  and, 
if  the  hernia  iboald  desceadf  he  diould  un- . 
madhuely  go  to  bed  and  send  fer  surgical  as- 


As  WinrodadMe  htnm  does  not  admit 
of  the  empkiyment  of  a  trass,  the  tunoor 
aoot  be  MW^nriod  by  a  sospensoiy  bandage, 
and  tbe  patient,  by  temperance  m  diet,  con« 
itaat  attention  to  the  state  of  l^  bowels, 
and  avoiding  aH  great  ezertioas,  snnst  en» 
deavoor  to  obviate  the  risk  of  strangnhitiott, 
to  which  be  is  constantly  exposed,  and  to 
prevent  tbo  hMnreaae  of  the  tomoor.  Con* 
fisencat  to  bed  for  a  fisw  weeks,  with 
bleedbig,  mercnrhd  medieines,  purg«^s,'and 
low^diet,  hao'ioaiotuBes  caused  irreducible 


hernia  to  go^  up  i  but  great  caution  is  |ia- 
cea^ary  in  adopting  such  a  plan. 

In  the  trea$mei4  of  stnmgnluted  hernia 
we  attempt  ficst  to  replapO  the  protraded 
parts ;  which  opeiatkm  is  teehoieeUy  tenaed 
the  taxis.  The  patient  should  lie  down, 
with  his  pelvis  phbced  higher  than  the  shoul- 
ders, with  the  thigh,  in, inguinal  and  cmi^ 
hernia,  bent  and  rolled  inwards;  the  Mad- 
der being  previously  emptied,  and  acahtiea 
being  given  to  abstahi  from  con^ung,  hoUU 
ing  the  breath,  &c.  Gentle  pressure  mnst 
now  be  made  on  the  tumour,  mid  increased 
to  a  certain  ^tent,  but,  if  possible,  not  sn 
as  to  give  pain.  A  general  pressure  mair 
be  made  with  both  bands,  or  the  tomoar 
may  fie  grasped  with  one,  vrhUe  the  other  it 
l^ed  at  the  aperture,  and  employed  in 
facilitating  the  entnmce  of  the  parts,  or  fai 
keeping  up  those  which  have  been  already 
returned.  The  pressure  should  be  eierted 
accordmg  to  the  coone  in  whidi  the  parts 
have  been  protruded ;  i.  r.  upwaids  and 
outwards  in  the  babonocele,  backwards  and 
then  upwards  iu  the  femoral  hernia.  Small 
hernias  are  the  most  difficult  of  re|^ce- 
ment;  and  the  taxis  Succeeds  ako  oftener 
in  the  early  than  the  hitw  periods  of  stnuw 
guktion.  It  should  not  be  persevered  m 
when  the  rapture  becomes  painfbl.  MM 
purgatives  and  clysters  should  be  uasd,  even 
if  the  taxis  succeeds.  When  we  have  not 
succeeded  in  rcptaeing  the  parts,  various 
means  may  be  adopted  in  the  treatment  of 
a  stFtnguteted  rpptnre.  Those 'which  are 
the  most  to- be  relied  on  are,  bleeding,  the 
4ann  bath,  casters  of  the  decoction  or 
smoke  of  tobacco,  and  ice  or  other  cold  ap« 
plications  to  tbe  part.  The  former  teniedy 
must  not  be  used  indiscriminbtely,  nor  with* 
out  a  due  attention  to  the  patient/s  age  and 
strength,  nature  of  the  symptcuns.  Sec.  Yet 
k  shoold  be  employed  with  vigour  when  we 
have  resolved  on  its  use ;  and  a  considerable 
quantity  should  be  drawn  suddenly  firom  % 
large  orifice  to  induce  Aiinting.  This,  With 
the  warm  bath,  ^d  the  employment  of  ice, 
or  of  the  fireesing  mixtures,  made  by  the  sohn 
tion  of  salts,  an  the  means  to  be  employed 
first;  and  if  they  fiul,  the  tobacco  clyster 
made  by  boiling  one  dram  of  tobacco  fbr 
ten  minutttf  in  a  pint  of  vrater,  should  be 
instandy  tried.  If  this  does  not  succeed 
after  two  or  three  attempts,  the  operation 
most  be  performed  without  deli^.  A  smart 
purge  of  calomel  and  jal|p  win  sometimes 
succeed  in  the  eariy  stage  of  strangufaitiott, 
particutarly  in  oM  and  large  henna,  where  , 
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disdrder  of  tbe  liAwels  magr  bave  be«n  the 
caoM  of  sttangalation,  and  where  the  symp- 
toms are  Dot  very  nrgertt  Ophun  is  of  use 
to  allay  the  stckpess.  The  sttrgeon  should 
aet  with  the  greatest  deeisioii  in  these  cases, 
and  should  particularly  aToid  aU  unnecessary 
delay.  He  should  try  at  once  the  most 
powerftil  means,  a^d  operate  as  soon  as  it  is 
iMmd  that  they  will  not^ooeeed.  Surgeons 
are  now.vniversaUy  agreed,  tliat  the  danger 
of  the  operation  arises  chiefly  from  it»  being 
.  deferred  until  the  local  or  general  distur- 
bmce  have  proceeded  to  soch  a  heifrht,  that 
a  fiiTOorable  resolt  can  hardly  he  expected ; 
i|Dd  thaf  the  chance  of  recovery  is  very  con- 
^erable  when  it  is  performed  nnder  more 
ftvonrable  circmnstances.  We  shall  des- 
cribe the-operation  in  speaking  of  higninal 


Mngwmal  hemku  The  spermatic  chord  in 
the  male  subject,  and  the  round  ligament  of 
the  uterus  in  the  female,  pass  through  a 
canal  in  the  lower  and  front  part  of  the  ab- 
dominal musdee,  called  the  abdominal  ring. 
This  canal  is  oblique  in  its  course,  o^» 
mencmg  at  the  mid  space  between  the  spine 
of  the  ilinm  and  angle  of  the  pubes  (upper 
or  internal  aperture),  running  downwards 
and  forwards,  and  termfanting  Just  over  the 
pnbes  (lower,  or  external  aperture),  The 
upper  opening  b  formed  in  a  fittda,  vffaich 
ascends  from  Pauparfs  ligament,  behind 
the  abdominal  muscles,  and  it  is  crossed 
above  by  the  under  edge  of  the  mtemaly 
pblique,  and  transversalis  muscles ;  the  lower 
opening  is  formed  by  the  tendon  of  the  ex- 
ternal oblique  alone,  and  the  distance  be- 
tween these  ti  about  two  inches  and  a  lialf, 
Tlie  inguinal  hernia  generally  descends  di- 
rectly over  the  spermatic  chord,  which  is 
consequei|tly  placed  just  behind  the  hernial 
sac ;  but  it  sometimes  comes  out  directly 
A'om  the  abdomen,  through  the  tendon  '^ 
the  external  oblique,  without  travershig  the 
oanal  of  the  abdominal  ring;  and  here  con- 
sequently the  spermatic  chord  is  on  the 
outer  side  of  the  rupture.  In  the  former, 
and  most  frequent  case,  tlie  epigastric  ar- 
tery runs  along  the  inner  edge  oif  the  mouth 
of  the  sac,  while  in  the  hitter  its  course  is  on 
the  outer  side  of  the  same  part.  The  stric- 
ture may  be  situated,  either  at  the  upper  or 
lower  aperture  of  the  ring,  or  in  both. 

Besides  the  common  ^mptoms  belonging 
to  all  hemiSB,  there  are  ceruin  local  cha- 
rficters  which  deaigaate  this  species.  The 
|nmour  descends  from  the  abdominhl  ring 
|o  ?ar^8  distances  in  the  scrotum ;  appear- 


ing first  in  the  groin,  and  passing  down- 
wards^ui  front  of  the  spermatic  chord.  The 
testicle,  may  be  felt  below  or  behind  the 
swelling,  which  always  appears  to  extend 
into  the  ring,  and  is  hence  distii^snished  from 
most  other  affeetioDS  of  these  parts.  It  is 
much  more  fVeqoent  in  the  male  dian  in  the 
female  sulject.  It  must  be  distinguished 
from  hydrocele,  varicocele,  sarcocele,  hernia 
hnmoralis,  and  bnbo. 

In  operating  for  bnbooocele,  the  patients 
thigh  should  be  bent,  and  the  hair  shaved 
from  the  swelling  and  neighboariog  parts. 
An  incision  shodd^4>e  canied  throngh  the 
integuments  fnm  an  tnchabofe  the  ring  to 
the  bottom  of  the  tumour.  The  cellnlar 
sttbstsnce  intervenmg  between  the  skin 
and  hemhd  sac  is  then  to  be  divided,  layer 
by  layer,  with  the  knifo  and  dissecting  for- 
ceps ;  and  the  sac  itself  should  then  be 
opened  with  the  edge  of  the  knife  held  ho- 
rizontally. A  small  portion  of  doid  b  usually 
discharged  at  the  aperture,  which  must  be 
enlarged  so  as  to  expose  the  wtiole  tumour. 
The  stricture,  in  whatever  part  it  may  be 
situated,  must  now  be  divided  by  the  probe- 
pointed  knife,  conducted  by  the  finger  or 
dhrector,  and  carried  directly  upwards,  so 
as  to  cut  the  middle  of  the  upper  part  of  the 
contraoted  portion.  This  uicision,  which  ia 
technically  named  the  diUtation  of  the  rii^, 
should  not  be  carried  forther  than  is  abso- 
lutely necessary  for  returning  the  parts. 
If  the  protruded  parts  are  sounds  and  not 
adherent  to  each  other,  nor  to  the  sac,  they 
mey  be  immediately  rephiced,  the  limb  bis 
ing  ahray  bent  and  rolled  inwards  in  this 
part  of  the  operation,  to  rehm  the  opesu^g 
as  much  as  possible.  Intestine,  m^thftM^ 
rery  mudi  <hsooloured,  will  recover  when 
rephMsed  in  the  cavity.  If  any  adheaions 
esdst,  they  must  be  destroyed  by  the  lorife, 
or  finger  if  they  are  not  strong.  The  onsen- 
torn  is  often  tbnnd  m  a  state  in  wfaichit 
would  be  improper  to.retnm  it.  Thb  vis^ 
cos  becomes  thickened  and  hardened  in  an 
old  hernia,  so  that  its  return  would  reqnire 
a  very  free  incision  of  the  ring ;  and  it  Is 
pfton  diacohmred  by  the  inflammatton  eon- 
sequent  on  the  strangulation.  .  In  all  such 
mstances  it  should  he  cut  away  as  fitf  as  it 
is  affected,  and  the  remamder  relumed  into 
the  abdomen,  after  any  bleedmg  vessels 
hav^  been  secured  by  fine  ligatures.  The 
practice  of  tying  the  omentum  in  a  masa 
previously  to  cutting  it  off  is  very  permd- 
oos,  and  has  often  been  filial.  The  wound 
shouhl  be  closed  by  stickuig  pfaHSter,  w/mXr 
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cd,  if  necHMiy,  with  one  or  two  pointi  of 
Mitore.  ConuDon  clysters,  and  miM  purga- 
.tives,  such  as  manna  and  Epsom  salts,  dis- 
aolved  in  mint  water,  shoold  be  taken  after 
the  operation,  and  the  strictest  reghnen  ob- 
served ontil  the  recovery  is  complete.  Pe* 
ritoneal  inflammation,  which  is  not  an  nn- 
freqnent  consequence,  mnst  be  treated  by 
the  most  vigorous  antiphlogistic  means;  of 
which  copious  and  repeated  venesections 
are  the  most  important 

The  operation  above  described  would  not 
be  suitable  m  a  case  of  large  and  old  mp< 
tare.  The  extensive  surface  wliich  mnst 
be  exposed,  and  the  violence  necessary  in 
separating  adhesions,  give  rise  to  so  much 
inflammation,  that  the  consequences  would 
be  much  dneaded;  and  the  bulk  of  pro- 
truded parts  has  been  sometimes  so  great, 
that  th^  could  not  be  retamed  in  the  belly 
aAer  the  operation.  Here  then  the  surgeon 
aluHild  take  off  the  stricture  without  open- 
ing the  sac,  and  push  back  as  much  of  the 
contents  as  will  pass  np  readily. 

When  mortification  has  taken  place  in 
the  contents  of  a  rupture,  our  conduct  must 
be  adapted  to  the  circumstances  of  the  case. 
It  is  sometimes  found  to  have  occurred  in 
the  protruded  parti,  when  no  sympton  had 
previously  led  the  surgeon  to  suspect  it. 
But  the  mortification  generally  spreads  to 
the  superincumbent  parts :  the  swelling  be- 
comes soft ;  the  integuments  deep  red,  livid, 
and  afterwards,  black ;  the  cellular  mem- 
bfane  is  emphysematous ;  tlie  pulse  sinks ; 
lastly,  the  integuments  give  way,  and  wind 
and  feces  are  discharged/  Although  these 
cases  are  generally  fatal,  yet  their  event  is 
•onetimes  fortunate.  We  must  chiefly 
trust  to  natnre,  and  be  careful  not  to  inter- 
rupt fliose  processes  which  she  employs  for 
the  restoration  of  parts.  The  intestine  b 
wfliefent  to  the  parietes  of  the  abdomen  be- 
bind  the  ring;  these  adhesions  are  of  great 
importance  in  the  subsequent  progress  of 
the  cnre,  and  should  therefore  never  be  dis- 
turbed. If  the  intestine  has  not  aheady , 
given  way,  we  nuiy  remove  the  stricture: 
where  an  opening  has  taken  pbu^  we  may 
make  such  incisions  through  the  sphaceJated 
parts  as  will  provide  a  free  exit  for  the  fecal 
matter.  In  either  case,  mild  purgatives  and 
dysters  will  be  proper  to  nnlcMid  the  bowels, 
and  to  determine  the  course  of  the  feces 
towards  the  anus.  The  use  of  both  these 
means  with  the  hitter  object,  constitutes  a 
very  important  part  of  the  treatment  of  all 
cases  of  mortified  intestine. 

In  cases  where  the  mortification  has  not 


gone  so  fiir,  the  protruded  gat  may  be  af- 
fected either  in  one  or  more  small  spots ;  or  it 
may  have  become  mortified  through  m 
greater  or  Igba  extent  of  its  whole  diameter. 
In  the  former  case  it  has.  been  advised  to 
leave  the  gut  in  the  wound,  after  removing 
the  stricture  {  or  to  return  the  intestme,  and 
retain  it  in  the  neighbourhood  of  the  ring 
by  means  of  a  ligature  passed  tlirough  the 
mesentery.  The  fear  of  an  efiiision  of  fe- 
cal nMtter  into  the  abdomen,  on  the  separa- 
tion of  the  slough,  formed  the  objection  to 
the  replacement  of  a  mortified  portion  of 
gtit :  and  the  mtent  of  the  ligature  placed 
m  the  mesentery  was  to  prevent  the  possi- 
bility of  this  mucli  dreaded  effusion,  by 
keeping  tlie  sphacehited  part  opposite  to  the 
rinc.  Since,  however,  numerous  facts  have 
shown  that  neither  of  thete  events  are  to  be 
expected,  there  can  be  no  doubt  as  to  the 
conduct  required,- where  a  portion  only  of 
the  gut  is  affected  with  gangrene.  We 
should  replace  it  in  the  cavity  with  the  mor- 
tified portion  towanis  the  woimd,and  await 
the  result  of  the  operations  of  oatnre  with- 
out interference. 

Wlien  the  whole  diameter  has  mortified, 
the  excision  of  the  dead  part,  and  the  intro- 
dnction  of  the  upper  uito  the  lower  end' of 
tlie  gut,  where  it  is  to  be  seatred  by  hga. 
tore,  has  been  advised.  We  have  also  been 
recommended  to  keep  the  two  ends  near  the 
ring,-by  ligatnres  in  the  mesentery.  We  ad- 
vise, that  after  dilating  the  stricture,  ihe 
subsequent  progress  of  the  case  should  be 
left  entirely  to  nature.  The  sloughs  will  be 
cast  off;  the  ends  of  the  gut  are  retained 
by  the  adliesive  process,  in  a  state  of  appo> 
fiition  to  each  other,  the  most  fiivonrable 
for  thehr  nnion^,  the  wonnd  contracts,  and 
often  completely  closes,  so  that  the  con- 
tuNiity  of  the  alimentary  canal  is  perfectly 
re-estatilished.'  The  interference  of  art  can 
only  be  prejodicbl  in  this  process.  iPerfaaps 
the  only  step  which  would  be  justifiable,  is 
that  of  making  an  incision  in  the  sphacehit« 
ed  part ;  this  will  promote  the  evacuation 
of  the  alunentary  canal,  and  affi>rd  coodderr 
able  relief. 

In  all  cases  of  mortified  intestufie  there  is 
considerable  danger  of  (the  feces  passing  off 
constantly  tlirough  the  wound,  by  what  is 
called  an  artificial  anus.  Here  we  must  en* 
deavour  to  alleviate  those  distressing  incon- 
veniences which  arise  from  the  invohmtary 
discharge  of  vriiid  and  feces  through  the 
new  openmg,  by  sopplymg  fhe  patient  with 
an  apparatus,  in  wliich  these  may  be  ro^ 
ceived  as  they  piss  ofll 
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Femoral  hernk  it  formed  by  tiie  protra- 
moii  of  some  of  the  abdominal  conteDti  un- 
der the  inferior  margin  of  the  external  ob« 
liqoe  mnscle  (which  part  is  called  alsoPoa- 
part's  ligament):  and  the  swelling  if  litiiated 
towards  the  inner  part  ef  the  bend  of  the 
tfai^  It  is  much  the  most  Ireqnent  in 
women,  and  is  generally  very  small ;  hence 
H  may  be  mistaken  for  a  swollen  gland, 
unless  great  attention  be  paid  to  the  symp- 
toms. The  precise  point  at  which  tliis  her- 
nia descends  b  the  space  let\  under  the 
^^rnral  arch  between  the  femoral  vein  and 
the  thin  posterior  edge  of  Ponpart*s  liga- 
ment. The  latter  part  has  a  broad  inser- 
tion mto  the  pubes,  and  this  insertion  ends 
in  a  thin  and  very  sharp  margin,  turned  to» 
wards  the  vein.  The  contents  of  tlie  abdo- 
men cannot  escape  in  any  other  situation, 
because  the  cmral  arch  is  filled  by  parts 
going,  nndef  it,  and  covered  by  a  fascia  ex- 
fending  Over  the  iltacus  intemus  muscle* 
nt  rupture  first  descends,  and  then  comes 
forward,  to  which  we  must  attend  in  en- 
deavouring to  reduce  it.  The  peritoneal 
sac  is  covered  by  a  very  complete  exterior 
investment,  as  in  the  inguinal  specie?.  The 
spermatic  chord,  or  round  ligament,  passes 
directly  over  the  mouth  of  tlie  sac,  and  the 
apigastric  lies  on  its  outer  edge.  The  stric- 
ture, vrhich  is  always  very  close,  slionld  be 
relieved  by  detaching  the  thin  edge  of 
Ponpart*s  ligament  from  the  pubes. 

Umhilicai  kendo,  exomphalos,  or  ompha- 
locele,is  formed  by  the  protrusion  of  the 
Ti*eera  through  the  tendinous  opening  term- 
ed the  navel.  An  elastic  truss  for  this  rup- 
ture h  described  by  Mr.  Hty,and  b  the  beaf 
hitherto  contrived.    - 

There  is  nothing  peculiar  in  the  treat- 
ment or  operation,  nor  in  those  of  the  ven- 
tral and  congenital  kinds.  The  sun^eon, . 
however,  in  the  latter  will  be  a^are  that  tlie 
bemhl  contents  lie  in  the  same  bag  with  the 
I  testis,  in  consequence  of  the  CQaumunicalion 
that  exists  in  one  period  of  the  fetal  eipst* 
ence  between  the  abdomen  and  tunica 
yagmalis  testis  never  having  been  closed. 
Hence,  in  such  a  caa^,  the  testis  cannot  be 
felt  distinctly  fron^  the  hernial  9welIiog. 

fjydt^ocele  is  a  collection  of  watery  fluid 
in  tho  cavity  of  Hie  tunica  vaginahs  testis, 
or  ip  the  spermatic  chord.  The  former  is 
exactly  ^ilar  in  its  nature  to  the  dropsical 
affections  of  the  peritoneum,  pleura,  or  peri- 
cardium. The  swellmg  is  colouriess,  smooth, 
and  pyriform;  extending  slowly  and  gia- 
dqally  upwards  from  the  lower  part  of  the 
* ;  flMctiiatbg  and  mcapable  of  re* 


dnetion  or  dnnhmtion;  ofl^  there  Is  a  de«^ 
gree  pf  transparency,  so  that  the  li|^  caa 
be  discerned  through  il;  bot  as  the  tamicA 
iraginalis  is  jfineqoently  tMckened,  neitlier 
this  circumstance,  nor  the  floetnatioBy  can 
be  entirety  depended  on.  The  testis  cannot 
be  fait,  but  the  spermatic  diord  may  ba 
discerned  clearly,  in  anatmrsA  state,  above 
the  swelling.  The  cure '»  either  radical,  or 
palliative :  the  latter  consists  in  letting  oot 
the  fluid  with  a  trochar,  after  which  a  piece 
of  soap  phiiiter  maiy  be  applied,  and  a  bag- 
truss  worn.  The  fhiid  accumulates  af^is. 
In  tlie  radical  cure,  the  hydrocele  shmdd 
be  tapped  with  a  trochar  at  its  anterior'and 
inferior  part,  and  as  soon  as  the  fluid  is  en- 
tirely discharged,  the  cavity  of  the  tanica 
vaginalis  is  to  be  distended  to  its  former 
dimensions,  with  an  injection  coinposed  «C 
two  parts  of  red  wjne,  and  one  of  warm 
water.  The  mjection  may  remain  hi  the 
part  about  five  minutes,  after  which  it  is  to 
be  discharged  through  the  trochar.  The 
consequence  of  this  treatment  u  a  conaidep> 
able  inflammation  of  the  part,  termniating 
in  the  effusion  of  coagulating  lymph,  and 
the  consequent  obliteration  of  the  cavity  of 
the  tunica  vaginalis.  The  inflammatioD  ii 
to  be  treated  like  hernia  homoralis,  if  it 
runs  too  high. 

Hydrocele  of  the  chord  may  either  coo* 
sist  of  an  eflfosion  of  water  into  the  ceUntar 
substance,  or  of  a  single  cyst  of  various 
magnitode.  If  the  former  prove  trouble- 
some,  a  free  incision  through  it  seems  to  be 
the  only  means  of  treatment;  the  latter 
may  be  treated  by  the  port  wme  mjection. 
ftamaloeele  is  a  sweUUig  of  the  scrotom, 
caused  by  the  efiusion  of  blood  into  the 
tunica  vaginalis.  Its.  nfost  conunon  cause 
is  the  wound  of  a  blood-vessel  m  tapping  i| 
hydrocele:  the  water,  as  it  flows  off,  it 
generally  discoloured,  and  the  swelfing  sooq 
after  regains  its  former  magnitude.  Discn* 
tient  lotions,  as  thf^t  of  the  sal  ammoniac,  or 
cerussa  acetata  and  rinegar,  will  generally 
cause  the  absorption  of  the  blood ;  cam- 
phorated liniments  and  mercurial  ointment 
may  also  be  employed,  if  the  case  be  obstS> 
nate.  Should  these  means  fiiil  entirely,  an  hi- 
cision  must  be  made  through  the  integuments 
and  tunica  vaginalis,  and  the  blood  removed. 
SfBwcoceU  is  a  chronic  fleshy  enlargement 
of  the  testicle.  It  exhibits  very  cUfoent 
appearances  in  different  cases.  It  may  pre> 
sent  a  vascuhir  mass  of  uniform  appearancef 
without  enUrgement  of  the  chord|  or  any 
yery  pamfhl  symptoms.  It  inaj  hare  a 
^te  qaseoui  snbstancei  intermixed  with 
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'Chb.;  or  it  fluiy  contain  schrend  ceHt,  filled 
-wHb  diflerest  coloured  fimds.  But  it  is  also 
liable  to sdiimiB  and  cancer;  inwhid^case 
it  forma  a  bard  browuish  maity  witti  portions 
of  a  membtanons  or  grbtly  fimness  inter- 
niized;  attended  with  severe  pain  darting 
alonf  the  chord  to  the  loins;  and  having  an 
■neqnal  knotty  (JbcI.  The  chord  too  be- 
.  cones  cnhrged,  and  the  health  is  aflfected. 
Sometimes  this  kind  of  sareocele  forms  a 
fiwl  ulcer,  with  bleeding  fungus,  &c.  When 
tiie  chord  is  afl^ted,  the  disease  generally 
<q>pear8  m  the  higuinal  ghmds,  and  soon 
after  destroys  the  patient  A  mild  sareocele 
may  be  treated  with  leeches  and  discutient 
lotions,  setons,  and  mercurial  frictions,  with 
the  view  of  dispersion;  but  if  thes6  fiul, 
castration  b  the  only  remedy.  The  same 
means  should  be  nnmediately  employed  m 
a  case  of  scMrrus;  for  that  afibrds  no  hope 
«f  core.  The  operation  would  also  be  too 
iate  if  deferred  until  the  chord  has  become 
indurated  and  knotty.  Chronic  enlarge- 
nents  of  the  testide  are  sometfanes  attend- 
ed vrith  an  accumulation  of  limpid  fluid  in 
the  tunica  vag^ls;  and  the  disease  is  then 
termed  hydro-saroocele. 

The  operation  of  castration  consists  in 
making  a  hmgitrnfimd  incision  from  the  ab- 
dominal ring  to  the  bottom  of  the  tmnour  s 
in  dissecting  down  on  each  side  of  the  sper- 
natie  chord,  so  as  to  be  able  to  take  it  be- 
tween the  finger  and  thumb;  hi  dividing 
tbe  chord,  and  tying  any  bleeding  vessels 
on  its  surfiice ;  and  theffin  dissecting  away 
the  testis,  by  free  sweqM  of  the  knife,  fiom 
the  acrotam.  All  bleedbg  vessels  should 
ht  carefirily secured;  tfie  edges  of  the  in- 
teguments retahMd  by  two  or  three  pofaits 
nf  suture,  and  hi  thehr  hitervals  by  sticking- 
plaster;  over  which  a  pledget,  compress, 
and  T  bandage,  are  to  be  ap^Ued. 

'  Varieoceie  is  an  enlargement  of  the  veins 
of  the  scrotum,  or  spermatic  chord,  attend- 
ed vrith  a  very  pecpliar  feel,  and  causing  a 
tnmour,  wfai<^  is  generally  indolent,  but 
may  be  troublesome.  It  is  often  mistaken 
for,  omental  hernia;  and  sometimes  is  at- 
tended with  wasting  of  the  testicle.  If  the 
svrelling  be  pahiful,  leeches,  saturnine  and 
discutient  lotions,  purgative  medicinei,  hori- 
fontal  position,  and  a  bag-truss,  are  proper. 
The  varicons  ve|ns  have  been  tied  with 
success  in  very  obstinate  cases. 

Hernia  hmmoralia  is  an  inflamed  st^te  of 
the  testicle,  In  which  ttiat  gland  is  much 
f^jlarged,  aiid  very  painful  The  scrotum 
is  distended  and  red,  and  the  pain  slioots 
Into  the  loins.    IrHtatioii  of  tbe  urethra  19 


the  most  fire^pM&i  canse^  and  particularly 
that  which  takes  pfaice  in  gononhcBa.  The 
unpleasant  symptoms  of  the  bitter  com* 
plahit  cease  when  the  testicle  swells,  and 
often  recnr  when  the  henna  hnmoraUs 
abates.  A  recumbent  posture,  frequent 
appKcation  of  leechei,  saline  purgatires, 
cold  saturnine,  or  discutient  washes ;  or  hi 
some  cases  poaltioes,  and  m  an  mstances  a 
•ospensory  bandage  are  tbe  means  of  reUef. 
Camphorated  mercurial  omtment  shouhl  be 

rubbed  on  the  epididymis^  when  a  baldness 
of  that  part  remains. 

Cancer  MeroH,  or  chhnney«sweeper^  can- 
cer, oommences  in  the  scrotum  with  an 
ulcerated  wart,  or  rugged  iUlooking  sore, 
wtthhardandelevatedmaigin.  Itpenetrates 
the  scrotum,  afiects  the  testis,  ascends  along 
the  chord,  contamhmtes  the  inguinal  ghmds, 
and  terminates  the  patients  existence  in  a 
most  deplorable  vray.  Eztupatibn  hi  the 
early  state  is  the  only  effsctual  mode  of 
treatment. 

^•"•rrfcsmisthedischaige  ofamncous 
or  purulent  fluid  from  the  uiethra,  occasi- 
oned by  the  application  of  faifectious  matter 
fromanottcr  tnhject  labouring  under  the 
disorder,  and  generally  communicated  by 
coition.    The  urethra  may  be  irritated,  so 
as  to  fiunish  a  preternatural  quantity  of  se- 
cretion,  by  other  causes ;  as  strictures,  use 
of  bougies,  &c.     It  general^  comes  on 
from  sfai  to  twelve  days  after  the  Inf^tkm  - 
and  cooMMnces  with  an  itchmg  and  fuhiess 
of  the  mouth  of  the  urethra.    A  dischaige 
fdllows,  first  of  a  wateiy  and  transparenf 
kind,  and  then  hecondng  thicker  and  white, 
yeUow or  greenish.*  The  ghms  swens,and 
the  membrane  at  the  mouth  of  the  urethra 
becomes  aaM>oth,red,  and  swob.  An  acute 
scalding  pain  is  experienced  m  wMiV^ 
water,  which  is  voided  frequently,  and  hi  a 
dimmished  strcmn.  Tkoublesome  erectiom 
are  experienced  at  night    Variomsympn- 
thetie  affectioM  often  attend ;  m  pain  and 
soreness  over  the  whole  pelvis,  hi  the  scro- 
tum, testicles,  anus,  See. ;  enhvgement  of 
the  ingmnal  g^hmds,  fermhig  sympathetic 
Ihi1h»9  vad  hritability  of  the  bladder.    It 
hm  been  much  disputed  whether  the  matter 
of goiMfriiflea  and  chancre  be  the  same,  and' 
conseqiiently  whether  the  comtitution  cai| 
be  aflected  f^mi  a  gonorrhcea.    Bat  at  pre- 
sent most  surgeons  am  inclined  to  support 
tiie  negiktive  side  of  tbe  question ;  and  an 
act  m  the  treatment  of  the  comphunt  on 
this  suppositioi|. 

In  ordfaiary  cases  the  afllection  does,  not 
seem  to  eij^tendmprjB  than  about  two  inches 
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along  the  •retlira.  Th«  coiBpl»iiit  increates 
in  violence  ibr  about  three  weeks,  and 
then  gmdoaUy  declines ;  a  discharge  often 
remaiuiug  when  the  other  symptoms  have 
entirely  imbsided,  and  being  then  termed  a 
gkset.  There  is  little  power  oi  stopping  |he 
course  of  the  complaint,  at  least  without 
great  risk  of  inducing  hernia  hnmoralis  ;  to 
that  the  safest  plan  is  to  palliate.  Occasion- 
al saline  purges,  abstemious  reginien,  and 
copious  draughts  of  diluting  and  mucihigi- 
uous  Uqiiors  are  proper  with  this  view.  Sus- 
pension of  the  testicles  is  useful  as  a  precan- 
tioo  against  hernia  inunoralis.  Cold  appli- 
cations to  the  penis.  After  a  few  days, 
astringent  injec^ons  may  be  employed, 
often  with  the  effect  of  lessening  the  dura- 
tion of  the  discharge  considerably.  Zinc. 
'  vitrioL  gr.  ijss.  in  two  ounces  of  water ;  or 
by  dr.  mm  tat  gr.  j.  in  eight  ounces  of  water 
will  do  for^he  beginning ;  but  their  strength 
may  be  increased.  Opium  and  antimony 
where  the  symptoms  of  irritation  are  very 
considerable ;  balsam,  cepaivtt  is  also  very 
useful. 

Hie  gleet  which  remaini  after  agonorthoHi 
is  not  infectious,  although  very  troi^le* 
seme.  Astringent  injections  may  be  tried 
for  it ;  as  hydr.  mur.  gr.  ij.  in  aq.  distiUat. 
J  viii.  or  aiiichm  vitriol,  or  cupr.  vitrioL  in 
larger  proportions.  Balsam  copaivse  or 
tinct  cantharid.  may  be  taken  ioteraally. 

Ckardse  is  an  inflammation  atteinjed 
with  extravasation  of  coagulating  lymph 
into  the  corpus  spoogioinm  nrethne,  or 
'  corpora  cavernosa  penis,  whioh  renders  the 
penis  curved  in  its  €rect  state.  Bleeding 
by  leeches,  fbmentatiotts  and  poultices, 
.with  the  antiphlogistic  rc^^imen  generally ; 
and  afterwards  camphorated  nerenrial  omt- 
ment 

Sympathetic  Mo  should  be  treated  as 
a  case  of  common  inflammatioB.  Affection 
of  the  bladder  may  be  combated  by  the 
warm  bath,  venesection,  leeches,  and  fomen* 
tations  to  the  perineum  and  bkdder,  and 
opiate  clysters. 

PkymottM  and  Parafkpnon$,  In  the 
former  the  prepuce  is  so  contracted,  that  it 
cannot  be  withdrawn  over  the  glans ;  while 
in  the  latter  it  cannot  be  drawn  fbrward 
from  behind  fhe  glans.  The  irritation  of 
chancres,  gonorrhcea,  dec.  is  the  common 
Cause  of  these  affections  ;  but  some  per- 
sons are  bom  with  a  phymosis.  Frequent 
ii^ections  under  the  prepuce  are  necessary 
io  phyoDosis,  wliich  need  not  prevent  the  use 
of  mercury  if  it  is  required.  If  the  contrac- 
tion be  so  great  as  to  confine  the  matter, 


and  absokitely  prevent  its  discharge,  He 
prepuce  may  be  slit  open,  but  not  otbenme 
in  the  inflamed  state.  When  the  complsnt 
has  subsided,  and  the  contraction  still  re- 
mains, the  following  operation  may  be  per- 
formed. 'Hie  surgeon  j;nisps  the  prepuce 
with  a  paur  of  harelip  torcepA,  leaving  out 
as  much  of  the  outer  fold  as  he  wishes  ts 
remove,  and  cutting  this  away  at  one  stroke 
of  the  knife.  He  then  slito  up  the  ioaer 
fold  with  a  crooked  bistoury  passed  raaifi- 
rector. 

In  paraphymosis  tbe  glans  can  genenlly 
be  returned  by  preying  die  blood  out  of  it, 
after  immersion  in  cold  water,  and  draving 
forwards  the  prepuce.  Leed^es  may  be  ap- 
plied to  the  gUns  to  diminish  its  bulk.  If 
these  means  do  not  succeed,  the  stricture 
miist  be  cot  tlirougfa. 

Amputation  of  the  penis  is  necessary  ia 
cancer  of  that  organ ;  but  it  should  be 
done  before  the  glands  are  affected.  One 
stroke  of  tbe  knife  is  suflicient  for  tbe  pur- 
pose^ after  which  tlie  bleeding  vessels  must 
he  secured. 

8trkiwt$  in  tbe  urethra  are  cootractioof 
of  the  canal ;  which  may  be  either  teoipo> 
rary,  when  they  are  called  spasmodic;  or 
permanent,in  vrhich  case  there  is  a  prqjectim; 
ridge  of  the  niembrane,  or  a  continued  con* 
traction  occupying  some  length  of  the  eaoal. 
The  latter  are  also  sul^t  to  attacksof  spssa 
firom  infbmmatioB,  See.  -,  and  vary  ia  their 
state  under  different  drcomstances.  If 
there  be  only  a  (•  igle  stricture,  it  will  bs 
generally  found  at  tbe  bulb  of  the  urethra ; 
that  is,  about  six  and  a  half  or  .seven  inches 
from  the  mouth  of  the  urethra ;  and  wbeit 
strictures  are  situated  nearer  to  the  end  of 
the  penis,,  there  is  almost  always  one  ia  dit 
former  part.  The  symptoms  of  the  cobi« 
plaint  are  duninished  stream  of  urine,  which 
is  voided  more  frequently  than  isnatBr<l, 
and  vritli  difficulty ;  gleet,  nocturnal  eaiii' 
sions,  impeded  ejection  of  the  seminal 
fluid  in  coition ;  Irritability  of  the  bhulder, 
which  secretes  a  mucous  fluid.  Sometimes 
there  is  a  complete  paroxysm  of  fever ;  sad 
occasionally  swellmg  of  the  testicle.  StnuH 
guary  and  total  retention  of  urine  are  some- 
times the  consequence  of  a  stricture,  wbkh 
becomes  affected  with  spasm  from  some  oc- 
casional cause. 

Our  first  object  in  treating  stricturesls  to 
ascertain  the  number  and  situation  of  the 
contractions.  The  bougie  should  be  carved 
to  tbe  requisite  degree  (which  is  necesstfy 
in  all  cases  where  these  instruments  art  in- 
troduced) and  oiled  before  its  introduction^ 
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Tlie  sorgeon  holds  tiie  glans  penie  (igtitly 
with  the  fore  finger  and  tboinb  of  the  left 
hand,  jast  under  the  oerona  gtandis,  and 
iotrodneet  the  boogie  with  the  right  hand, 
cartying  it  forwards  gently ,  and  d'rawkig  the 
penis  opwardsy  so^  to  make  the  uretlira 
tease.  When  he  meets  with  an  obstmction, 
be  waits  a  little  and  tries  again.  He  should 
audie  a  mark  with  the  nail  on  tlie  bougie, 
opposite  to  the  end  of  the  urethra,  if  he 
cannot  pass  a  stricture  ;  and  then  try  a 
smaller  instrument.  *  The  same  plan  must 
be  i^drsned,  until  all  the  contractions  are 
ascertained.  If  he  makes  this  examination 
with  a  soft  white  bougie,  he  may  get  an 
impression  of  the  stricture  by  pressmg 
gently,  which  will  be  of  sernce  in  the  sub- 
seqjuenc  treatment.  For  the  cure  of  the 
complaint  common  bougies  may  be  used  j 
or  they  may  be  armed  with  caustic. 

The  common  bougie  acts  mechanically 
by  dilating  the  contracted  portion.  The 
largest  faMtmment,  that  the  urethra  will  ad- 
nit,  should  be  passed  into  the  bladder 
daily,  and  left  there  for  teh  minutes  at 
first,  gradually  lengAenmg  the  time.  It 
should  be  secured  by  tying  it  to  tlie  end  of 
tte  penis.  The  site  of  the  bougie  should 
be  iacreaied,  as  the  strictures  dilate. 

Where  caustic  is  used,  a  small  piece  of 
argentum  nitiitnm  is  inserted  b  the  end  of 
a  l>ougie,  and  surrounded  laterally  by  its 
snbstance.  This  Is  termed  an  armed  bougie. 
In  usmg  this  method,  we  ascertam  first 
howlaige  a  common  bougie  will  pats  to  the 
stricture,  an4  matk  accurately  the  distance 
of  the  contraction;  then  take  a  caustic 
boogie  of  the  same  size,  and  mark  the  dis* 
tance  on  this  also.  We  then  carry  it  pretty 
4|iiickly  down  to  the  stricture,  against  whi<i 
we  hoM  it  steadily,  at  first  for  a  short  time 
(less  than  a  minute)  but  afterwards  longer. 
This  is  to  be  repeated  every  other  day,  and 
to  be  practised  successively  with  the  dif- 
ferent strictures  that  are  met  with.  Mr. 
Whately  has  recommended  a  peculiar 
■MNle  of  employing  caustic.  He  breaks  a 
piece  of  kali  purum,  with  a  hanuner,  into 
bits,  of  which  the  largest  should  not  exceed 
a  phi's  head, and  keeps  these  in  aphial  with 
a  ground  stopper.  He  passes  a  boogie 
through  the  stricture,  and  marks  the  si* 
tuation  of  the  contraction.  In  the  end  of 
Uns  he  makes  a  small  hole  with  a  pin,  in- 
serts a  bit  of  the  kali  smaller  than  a  pin's 
bead,  and  covers  it  with  lard.  He  passes 
thtt  bougie,  properly  carved,  down  (o  the 
stricture,  and  lets  it  rest  for  a  few  seconds, 
that  the  kali  inay  dissolve  ;  he  iheo  urges  it 


about  one-eighth  of  .an  inch  forwairds^ 
allows  it  to  rest,  and  then  passes  it  on  about  ' 
as  mnch  further.  He  now  withdraws  it  to 
the  beginning  of  the  stricture,  and  passes  it 
through  again  once  or  twice.  This  is  to  be 
repeated  eveiy  seven  days,  the  size  of  the 
bougie  being  increased  as  much  as  the  stric- 
ture will' admit.  Mr.  Wbatcly  adopts  tliis 
plan,  from  supposing  that  tlie  membrane  of 
the  uretlira  is  diseased  for  some  extent. 

A  new  passage  is  sometimes  formed  by 
the  use  of  bougies.  Here -all  instruments 
should  be  laid  aside,  if  tlie  circumstances 
admit,  to  give  an  opportunity  for  the  parts 
to  recover. 

Flstuia  in  perineo*  When  the  urethra  is 
very  much  olMtniCted,  natiire  often  endea- 
vours to  procure  relief  by  ulceration  on  the 
inside  of  that  part  of  the  uretlira,  which  is 
between  the  stricture  and  the  bladder. 
Hence  the  urine  insinuates  itself  into  the 
celluhir  substance  of  the  perineom,  scrotum, 
&c.  causing  suppuration  and  mortification. 
If  the  patient  survive,  the  sloughs  are  de- 
tached, leaving  a  free  communication  be- 
tween the  urethra  and  the  external  siir- 
fiice  ;  and  the  openings  thus  produced,  by 
which  urine  is  evacuated,  are  called  fistulss 
in  perineo.  The  treatment  consists  in  re- 
moving the  stricture,  which  is  the  ,cao8e  of  ^ 
the  complaint ;  and  this  must  be  attempted 
both  by  the  caustic  and  common  bougie. 
If  the  fistnia  does  not  heal,  when  the  urethra 
is  perfectly  restored  to  its  natural  dimen- 
sions, it  should  be  laid  open  like  any  other 
sinus,  which  does  not  seem  disposed  to 
heal.  A  catheter  or  staff  having  been 
passed  into  the  bladder,  a  director  is  intro^ 
ducad  along  the  sinus,  imtil  it  meets  the 
fturmer  uistrument ;  then  it  will  be  easy  to 
dividie  the  sinuses  with  tlie  crooked  knife. 
Ap  etestic  catheter  should  be  worn  until 
the  wound  has  healed,  which  should  be 
dressed  finom  the  bottom.  The  treatment 
of  the  compUint,  which  terminates  iii  a 
fistufai  in  perineo  friH  be  copsidered  under 
the  nex^ead. 

Jid^Nrisa  sf  Mriae;  When  the  evacuation 
.of  urine  is  prevented  by  any  particular 
cause,  the  bhidder  becomes  remarkably 
distended.  Its  fundus  ascends  towards  the 
navel,  and  forms  a  hard  circumscribed 
swelling  abote  the  pubes,  while  the  lower 
portion  of  the  viscus  bulges  towards  the 
Tectum.  Violent  paii^  and  straining,  ten- 
sion of  the  abdomen,  cold  sweats,  anxiety, 
&c.  ara  attendant  symptoms.  When  the  - 
cause  of  the  retention  does  not  dose  the 
ureHira,  ^iid  it  has  proceeded  to  a  consi- 
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siicrable  extent,  the  nriae  comet  tfray  by 
<ln>ps  through  the  natnrml  pMnge*  leaYing  the 
bkd^lerstin  distended.  If  the  canal,  through 
which  the  orine  ought  to  flow  be  obstructed, 
inflammation  and  ulceration  or  sloughing 
ensoe.  When  this  happens  in  the  urethra, 
^  flstultf  in  perineoare  the oonsequenee.  But 
flie  bladder  itself  may  slongh  and  bunt. 
Retention  of  nriae  ariMS  from  the  follow- 
ing causes.  Weakness,  or  paralysis,  of  the 
bladder,  inflammation  of  this  viscns  or  of 
the  acyacent  parts,  a  spasmodic  afiection  of 
the  nreflira,  or  some  actual  confractioa  of 
the  passage. 

Tlie  paralytic  retention  of  uiine  may  be 
ceased  by  an  iqjory  to  some  part  of  the  spi- 
nal marrow ;  by  an  orerdistenBiou  of  the 
bladder,  arising  from  retafaung  the  water 
too  long  after  an  hiclination  is  felt  to  void 
it,  &c.  Two  oli|ects  are  to  b»e  accomplislied 
hn  the  treatmentf;  to  draw  off  the  fluid  dis- 
tendmg  tbk  bladder,  and  to  restore  the  na- 
tnral  contractile  power  of  the  visoas.  The 
use  of  the  catheter  at  certain  stated  periods 
accomplishes  the  first  of  these ;  the  hitemal 
nse  of  caatfaarides,  blisters  to  the  sacrum, 
^  pubes,  or  perineum,  coM  water  thrown  on  the 
hypoeastrium,  eohl  bath,  &c  promote  the 
secona  indication.  The  catheter  mast  be 
used  reguhriy  and  frequently,  until  the 
cure  is  completed. 

The  detention  arising  flnom  enhurgement 
of  the  prostate  belongs  to  this  dii ision.  A 
'  neglect  of  the  patient  to  obey  the  nataral 
caUs  to  void  his  urine  is  the  first  cause  ;aBd 
the  regular  use  of  the  catheter  is  the  most 
efficacious  means  of  cure. 

Use  of  the  caihetir.  This  Instrument  is 
either  inflexible  and  nuide  of  silver,  or  flex- 
ible and  elastic,  which  is  composed  of  the 
ehistic  gum.  lliere  are  also  flexible  cathe- 
ters made  of  a  fusible  metal,  and  others 
'  composed  of  the  bougie  ptaster  ^  but  the 
former  are  employed  the  most  fre<pieu^y. 
ITie  etastic  catheter  is  less  iiritating  to  the 
urethra  thaa  a  sMvar  tabe,  and  it  can  be  in- 
troduced in  cases  where  a  metallic  inflexi- 
ble  UMtrumeat  wOl  not  pass.  The  most 
fiiTOurable  posture  tor  the  hitrodnctioa  of 
the  catheter  is  that  in  which  the  patient  lies 
down,  with  his  pelris  at  the  edge  of  the  bed, 
imd  the  legs  hangfaig  to  the  gr^aad.  The 
corona  gbndis  should  be  held  between  the 
thumb  and  fore-finger  of  the  le^  hand,  so  as 
to  avoid  compressing  the  corona  glandis^ 
The  catheter,  well  oiled,  should  be  intro* 
duced,  with  flie  concavity  towards  the  abr 
domen,  until  its  point  has  nearly  reached 
the  bulb.    ,Tbe  handle  should  now  be 


brou£;ht  slowly  forward^  between  the  9a- 

tienft^thiglis,  and  the  pomt  wiU  cous- 

quently  describe  Ihatportion  of  acircle  which 

it  necessary  for  its  entering  the  bhUkler.  Id 

the  latter  stage  of  the  operation,  the  peaiB, 

which  before  had  been  drawn  apwatds, 

should  be  allowed  to  sink  down.    If  aa 

impediment  is  met  with  itf  any  directiop, 

let  the  point  be  withdrawn  a  little,  and 

then  pushed  gently  onwards  aocordmg  te 

tlie  coiuae  of  the  urethra;  but  force  shoold 

be  avoided  by  all  means.    The  foia^Bftr 

of  the  left  hand  introduced  mto  the  rectaai 

will  somethnes  fiidlitate   the  operataoi. 

When  the  prostate  gland  is  enkrged,  the 

urethra  turns  upwards  very  suddealy,  jmt 

behind  the  pubes;  hence  the  end  of  tiie 

catheter  should  be  more  bent  upwards.   It 

has  also  been  found,  that  by  withdiawing 

the  stilet  of  an  ehutic  gum  catheter  Ibra 

small  distance,  the  instraoMnt  itself  bO' 

comes  more  curved  -,  and  by  this  meaas  the 

pomt  of  the  instrument  may  be  elevated  ai 

the  urethra  m  the  due  diiectioB.    Msay 

surgeons  mtodnoe  the  catheter  as  for  as  the 

perineum,  vrith  its  convexity  towards  the 

abdomen,  then  keeping  the  point  stalioa- 

aiy,  they  amke  the  handle  describe  a  sead- 

circular  movement  upwards,  su  as  to  bring 

the  <A>ncarity  of  the  instrument  towardi  the 

>pubes ;  after  which  the  operation  is  fiaiiM 

as  in.the  former  method. 

When  the  retention  o^unie  afimsftoa 
aa  inflammatory  cause,  the  aature  of  the 
disorder  is  entirely  altered.  Sirietares  ia  tkt 
unethia,  when  veij  bad,  and  irritated  so  ai 
to  fidi  into  spasaMdic  contraction,  are  Ibe 
most  frequent  source  of  this  kind  of  retea* 
tioB.  However,  vualent  gononhsm,  bad 
piles,  injuries  of  the  perineum,  fistula  ia 
aao,  and  the  absorption  of  caatharidcs  fnm 
bUsters  may  have  the  same  efifect  lbs 
treatment  of  such  cases  must  be  of  the  aati* 
plUogistic  kmdj  veaesectioo,  leeches  to  tbe 
perineum,  warm  baths,  fomentations  to  tbe 
perineum,  and  hypogastric  region  -,  opioBi 
by  the  mouth,  and  in  olysten^  are  ceaie> 
ifnently  to  be  eaq>loyed.  ^Tbe  nse  of  the 
tmctnra  forri  mariati  jaterimlly  is  also  a 
very  powcriul  assistaat  in  such  afifectiflm* 
The  patient  amy  take  fifteen  drops  eveiy 
ten  minutes  until  it  acts.  A  common  clys- 
ter will  ofteu  suffice  in  slight  cases. 

If  none  of  these  methods  suodbed,  aod 
the  catheter  or  bougie  cannot  be  intio* 
4oced,  it  becomes  necesaaiy  to  paneturs 
the  bladder;  which  operation  is  neither 
dangerous  nor  painfid,. and  foils  uisacceH 
probably,  because  it  ia  employed  geacnllT 
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toolM«,  It  m^y  be  done  ^m  the  peri- 
neoniy  pobet,  or  rectum.  The  two  ijitter 
pUite«  are  so  much  preferable  to  the  for- 
m^y  that  we  shall  describe  those  operations 
onij.  When  the  prostate  gland  is  enlarged, 
(and  such  a  case  often  requires  the  para- 
centesis ▼esicse)  the  operation  must  be  done 
aboTC  the  pobes :  if  the  patient  should  be 
htf  H  would  be  preferable  to  punctnre  from 
the  rectnm.  When  all  drcamstanccs  are 
equal,  experience  has  not  hitherto  disco- 
▼ered  anjTcry  dedsfve  advantage  in  either 
of  these  methods  over  the  other. 

When  tlie  distenfion  of  the  bUidder  can 
be  clearly  felt  above  the  pnbes,  the  sur- 
geon may  phmge  a  curved  trochm*  directly 
into  its  cavity,  about  an  inch  above  the 
bone,  as  hi  the  jNiracentesIs  abdominis.  He 
should  remember  to  direct  the  point  of  the 
histnmient  in  the  axis  of  the  bladder;  and 
not  to  urge  it  forwards  when  the  resistance 
to  the  point  ceases.  Then  the  stilet  should 
be  witiidrawn,  and  the  canula  poshed  on- 
wards. The  btter  part  must  be  coniBned 
in  its  situation,  and  should  remain  in  the 
bladder  untO  the  natural  passage  is  re-esta- 
^  blithed :  or,  after  a  few  days,  an  elastic 
catheter  may  be  introduced  tlirough  it,  and 
the  canula  withdrawn.  If  the  bladder  cannot 
be  fell  so  distuictly,  the  surgeon  may  dis- 
sect down  to  its  surfaee  before  he  pene- 
tratee  it  wifli  the  trochar. 

In  operating  fVom  the  rectnm  a  long 
curved  trochar  should  be  employed.  The 
two  first  fingers  of  the  left  hand  serve  as  a 
direction  to  the  instrument,  which  is  flrm« 
ly  held  in  the  right ;  and  should  be  passed 
llitoogh  the  very  middle  of  the  projection 
caused  by  the  distended  bladder,  care  being 
taken  to  accommodate  its  direction  as  much 
as  possible  to  the  axis  of  the  bladder.  After 
forty-eight  hours  the  canul^  may  be  with- 
drawn, and  the  artificial  opening  will  serve 
until  the  natural  passage  is  restored. 

In  women  the  bladder  should  be  tapped 
aboTC  the  ptibes,  although  it  might  be  done 
from  the  vaghia. 

If  the  surgeon  should  not  be  called  in 
ontil  the  urethra  has  ulcerated,  and  Ae 
ntine  become  difiused,  it  will  be  his  doty  to 
mke  free  incisions,  particnhirly  In  the  pe- 
nnemn,  for  the  discharge  of  that  fluid,  and 
to  ve  those  general  means  which  are  likely 
to  aDay  the  constitutional  irritation.  He 
imist  then*  wait  until  the  operations  of  na- 
tnre  have  separated  the  sloughs  caused  by 
the  arine,  endeavouring  however  to  intro- 
duce an  elastic  catheter,  where  he  should 
allow  it  to^  remain.     Poultices, 'fomenta* 


tions,  and  the  warm  bath  should  be  resorted 
to,  if  there  are  any  appearance  of  inflam- 
mation ;  and  abscesses,  or  accumulations  of 
uririe,  diouM  be  opened  eariy  and  freely. 

Ine&kHneiUie  tf  tirine.  Sometimes  tiiis 
flnidv  dribbles  away  vdthout.any  sensation 
of  the  (mtient.  Here  paralysis  of  the  bid- 
der is  the  cause,  and  may  be  hiduced  in ' 
▼arious  ways,  nft  from  injuries  of  the  ^ine, 
over-distenBioD  of  the  organ,  &c.  In  the 
latter  case,  the  mine  should  be  carefully 
drawn  bffat  reguhu'  intervals;  cold  bathing, 
barkf  blistering  the  sacrum  or  perineum, 
electricity,  tincture  of  cantharides  biternal- 
ly.  Sec  will  be  of  service* 

Sometimes  the  patient  can  hold  his  urine 
to  a  certain  degree,  vHien  an  irresistible 
propensity  to  evacuate  it  comes  on. '  Here 
Irritability  of  the  bhidder  is  the  cause,  and 
may  be  induced  by  bad  piles,  fistuto  in  ano, 
fte.  Opium,  the  warm  bath,  fomenta-  ' 
tions,  diluthag  drinks.  See.  may  be  resorted 
to  when  no  obrioos  cause  appears. 
'  Imperfhrate  vagma,  Sometunes  the  hibia 
have  tiieir  opposed  surfiu;es  grown  together, 
leavmg  perhaps  merely  a  small  openmg, 
through  which  the  urine  is  imperfectly  dis« 
charged,  but  marked  wifli  a  Ihie,  showing 
the  prop^  distinction.  This  may  be  con- 
genital, or  the  efiect  of  disease.  Sometimes 
a  thin  membrane  doses  both  the  meatua 
ttrinarius  and  vagma  in  newly  bom  chil- 
dren. In  both  these  cases  the  use  of  the 
knife  is  necessary;  and  lint  should  be  inter- 
posed between  the  divided  suriaces.  Thete 
is  another  form  of  the  same  mal-formation, 
in  which  tiie  vagina  alone  is  closed ;  and  no 
symptoms  appear  untH  puberty,  when  the 
menstrual  discharge  does  not  flow.  The 
uterus  swells,  and  at  last  a  kind  of  labour 
pains  comes  on.  Here  the  membrane  must 
be  divided  to  discharge  the  accumuhted 
menses,  and  the  edges  of  the  cut  kept  asun- 
der. 

Imperforate  anut.  The  part  may  either  be 
closed  by  a  membrane,  or  be  too  contracted  . 
to  allow  the  feces  to  be  evacuated.  It 
may  be  rightly  formed  at  its  outer  part, 
but  terminate  in  a  cul  de  sac ;  or  there 
may  be  no  vestige  whatever  of  anus.  In 
the  first  species,  a  division  Of  the  membrane 
is  the  remedy  ;  and  in  the  second,  a  dila- 
tation of  the  contracted  part  by  the  crooked 
bistoury.  If  an  obstruction  should  be  dis- 
covered vrithin  tlie  gut,  it  may  be  perfo- 
rated vrith  the  trochar,  introduced  accord- 
ing to  the  course  of  the  intestine.  T6e  lat- 
ter species  b  attended  with  very  little  hope 
of  saving  life.    The  surgeon^  may  cot  in  the 
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^tiittioa  of  the  unit,  and  follow  hit  diiiec- 
tioD  along  the  sacmin  'm  order  to  fiad  tlie 
eud  of  the  gut,  wbicb,  when  fottod»  abottld 
be  pBDCtored. 

Fhtulu  in  tmo.  Any  formatioo  of  matter 
near  the  anus  is  very  likely  to  temuMite  in 
this  complaint ;  the  supporatioo  extendt  in 
the  fat  and  cellular  wbstance  rennd  the 
rectum,  and  sinuses  form,  having  small  ex- 
ternal apertures,  and  seldom  healing  with- 
out an  operation.  The  commencement  of 
the  disorder  may  be  a  pidegmonous  abscess, 
attended  with  considerable  sympathetic  fe- 
ver ;  or  it  may  have  a  more  ery»ipelatotts 
character,  spreading  more  widely,  being 
more  superficial,  and  attended  with  depres- 
sion of  the  powers  of  the  constitution.  The 
former  is  seen  in  young,  strong,  and  healdiy 
subjects ;  the  latter  in  weakened,  intempe- 
rate, and  unhealthy  constitutions.  Tlie  parts 
in  the  neighbourhood  ot  the  disease  are  oA 
ten  affected ;  and  hence  retention  of  urine, 
•trangnry,  prolapsus  and  tenesmus,  piles, 
dec  are  produced.  The  comprint  some- 
times begins  in  an  indnratiou  of  the  skin 
near  the  anus  without  pain.  This  hardness 
gradually,  softens  and  suppurates.  Tlie  mat- 
ter may  either  point  in  the  buttock,  a(  a 
distance  irom  tlie  anns,  or  near  this  latter 
part,  or  in  the  perineum.  It  may  escape 
from  one  opening,  or  from  several.  Some- 
times there  is  not  only  an  external  aperture, 
but  another  internal  one,  commimicating 
with  the  cavity  of  the  intestine. 

A  soft  poultice  and  fomentations  are  the 
best  means  of  treating  tliese  abscesses  ^ 
whidi,  if  they  are  phlegmonous,  should  not 
be  opened  nntil  the  skin  has  become  thin ; 
but,  when  they  are  of  the  erysipehitoos 
kind,  should  be  punctured  inunediately  to 
prevent  any  further  extension  of  the  ma- 
bdy.  The  general  treatment  most  corres- 
poud  with  the  nature  of  the  constitutional 
disturbance.  In  all  abscesses  about  the  apns, 
the  incision  should  comprehend  all  the  skin 
covermg  the  matter,  as  tlie  cavity  is  then 
roost  likely  to  fill  up  from  the  bottom.  The 
ilressing  should  be  small  in  quantity,  light, 
and  nnirritating.  If,  however,  the  case  passes 
into  a  fistuhi,  it  will  be  neceasary  to  make 
it  an  open  wound  by  cutting  through  the 
rectum  from  the  end  of  the  hollow  to  the 
anus.  A  probe  having  been  introduced  at 
the  external  opening  of  the  fistula,  serves  as 
a  director  for  the  probe-pointed  knife, 
which  will  be  felt  m  the  rectum  by  the  sur- 
geon's left  fore  finger.  If  the  fistula  should 
not  have  penetrated  the  gut,  "the  bistoury 
should  he  pushed  through  its  side.    Tht 


probe  may  now,  be  withdrawn,  and  Hit 
operation  completed  by  bringing  the  knife 
out  with  its  point  applied  to  the  Auger 
which  was  in  the  intestine;  and  thus  all  l>e- 
twcen  the  edge  of  tlie  knife  and  the  anus 
most  be  divided.  A  soft  piece  of  lint 
should  now  t>e  placed  in  the  wound,  and  re- 
main until  it  is  loosened  by  sappuration, 
and  all  the  future  dressiogs  should  be  mild 
and  nnirritating.  The  callosities  of  vrfaicfa 
surgeons  have  complamed  so  much  in  these 
cases,  arise  from  uijudicious  treatment,  and 
particularly  from  the  u.4  of  caustic  and 
stimulating  applications. 

Prolapsus  tad,  Tlie  internal  coat  of  the 
gut  may  tie  protruded  through  the  sphinc- 
ter ;  or  a  portion  of  the  intestine  with  all 
its  coats  may  descend.  Causes  which 
weaken  the  sphincter,  and  such  as  force 
the  intestine  downwards,  'Contribute  to  this 
affection.  Costiveness^  tenesmus  kept  up 
by  hemorrhoids,  ascarides,  fistula  in  ano, 
stone,  6ic.  are  of  thk  kind.  The  cause 
should  be  removed  when  that  is  practicable. 
The  gut  must  be  replaced,  but  previously 
clysters,  fomentations  and  poultices,  or 
leeches,  and  cold  washes,  are  necessary. 
Horizontal  posture,  and  avoiding  costive- 
ness,  are  very  important  points.  A  com- 
press and  bandage  may  be  necessary  to 
retain  the  replaced  gut;  and  astringent 
clysters  have  been  advised.  If  the  pro- 
truded part  has  liecome  indurated,  thick- 
ened, and  painful,  and  will  not  admit  of 
reduction,  it  may  be  extirpated.  Some- 
times an  -  introsutiception,  commencing  at 
the  csecnm,  has  protruded  at  the  anus. 
This  case  is  quite  beyond  the  powers  o^ 
art. 

Prolapsus,  tmrfrm,  and  r^trotersw  nteri^ 
are   considered   under  the   article  Mii>> 

WIFBRY. 

LITHOTOMY. 

The  existence  of  a  Atone  in  the  bhMider 
causes  various  symptoms  in  the  bladder  H- 
self,  and  others  in  neighbouring  parts.  The 
former  are  frequent  inclination  to  void  the 
urine,  which  sometimes  stops  suddenly  from 
the  stone  mechanically  obstmctihg  its  pas- 
sages pain  in  makmg  water,  and  parties- 
larly  after  the  dischiut^  firom  tlie  bladder 
contracting  on  the  foreign  body ;  mucus, 
and  sometimes  blood  in  the  urine,  and  pain 
on  exercise.  The  bitter  are  an  uneasiness 
and  itching  at  the  end  of  the  penis,  leading 
the  person  to  draw  and  elongate  the  pre- 
pnce ;  sense  of  weight  in  the  perineum ; 
ttneiBUi;  numbness  ff  tha   thighs,  lee 
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These  flymptoms  come  on  in  fiti.    In  order 
to  ascertain  tiie  husk,  a  solid  steel  instmroeut, 
•iM^>ed  like  a  catheter,  and  called  asoand>  is 
iotrodoced  into  the  bladder,  where  its  point, 
meeting  the  stone,  gives  decided  infonna* 
tioB  to  the  snrgeon.    It  most  be  moved  in 
various  directions  ailer  its  introduction,  as 
it  may  not  immediately  or  easily  come  in 
contact  with  the  stone.     The   operation 
should  never  be  performed,  unless  the  stone 
can  be  plamly  ielt  before  the  operation: 
the  rectum. should  be  pretioosly  emptied, 
but  it  is  more  advantageous  for  the  bladder 
to  be  fhll.    The  patient  is  to  be  phM:ed  with 
his  pelvb  at  the  edge  of  a  table,  and  the 
staff  introduced  into  tlie  bladder.     The 
thighs  and  legs  are  then  bent  so  as  to  ena- 
ble  him  to  grasp  the  soles  of  the  feet  with 
his  hands,  and  the  limbs  are  retained  in  tliis 
position  by  broad   garters,   doubled  and 
placed  by  means  of  a  noose  ronnd  the 
wrists,  carried  over  the  back  of  the  hand, 
and  inside  of  tbe  foot ;  then  brought  up 
again,  and  continued  round  the  wrist  and 
smkle  and  finnly  tied,    llie  staff  b  shaped 
fike  a  sound  or  catheter,  and  has  a  groove 
lor  conducting  a  cutting  instrument  into  the 
bladder.    An  assistant  standing  on  the  pa* 
tieotfs  right  side  holds  the  handle  of  tbe 
staff  with  one  hand,  making  its  convexity 
project  in  the  perineum,  and  dra^i^s  aside 
the  scrotum  with  tlie  other.    An  incision 
should  be  made  through  the  integuments, 
commencing  on  the  left  side  of  the  raphe 
of  tlie  perineum  just  opposite  to  the  mem- 
iNranous  part  of  the  urethra,  and  continued 
obliquely   downwards  and  outwards   for 
about  three  inches  between  the  anus  and 
iachinm.    Hie  transversalis  perinei  should 
then  be  cut  through,  and  the  membranous 
part  of  the  uretlira  freely  opened,  so  as  to 
expose  the  groove  of  the  staff.    The  beak 
•f  the  gorget  is  now  introduced  into  the  . 
^oove,  and  the  operator  takes  tbe  handle 
mi  the  staff  mto  his  left  hand,  holding  the 
giirget  in  his  right.    lie  then  thrusts  the 
gori^t  into  the  bladder,  keepmg  its  beak 
in  close  contact  with  tbe  groove  of  the 
•taffy  and  bringing  the  handle  of  the  latter 
inetnunent  downwards  and  forward? ,  in  or- 
der to  laise  its  point,  and  make  its  direc- 
tioB  coincide  with  the  axis  of  the  bladder. 
The  cutting  edge  of  the  gorget,  by  this 
mode  of  introduction,   divides  the  pros* 
late  gland  and  neck  of  the  bbulder.    This 
instmment  i»  used  of  various  figures  by 
different  surgeons.    The  best  perhaps  is 
that  in  which  the  cntting  edge  of  the  in- 
strmmeot  extends  horizontally  from  its  beak, 


from  which  it  may  be  carried  to  the  length 
of  three  quarters  of  an  inch.  A  good  aua«' 
tomist  ^y  peHbrai  the  operation  wiUi  a 
scalpel,  which  instrument  vrill  enable  faini 
to  divide  the  parts  with  more  exactness. 
The  escape  of  the  urine  shows  that  the 
Madder  is  opened.  The  staff  shoukl  now 
be  withdrawn,  and  a  proper  pair  of  for* 
eeps  passed  along  the  concave  stir&re  of 
the  gorget'into  tlie  bbidder,  for  tlie  purpose 
of  seizing  and  extracting  the  stone.  Tliis 
instrument  is  flcsl  employed  as  a  probe  to 
ascertam  the  position  of  tbe  stone,  which 
being  acromplished,  the  blades  are  to  be 
expanded  and  moved  ^i  silbli  a  direction  as. 
to  graSp  it ;  and  the  instrument  very  firmly 
held,  may  then  be  slowly  withdrawn,  be- 
ing' moved  from  side  to  side  in  order  to 
bring  the  ibreign  body  through  the  wound. 
If  the  stone  be  very  huge,  it  may  be  expedi- 
ent to  dilate  the  wound  with  a  curved  knife, 
or  to  break  the  stone  in  the  bladder  by 
means  of  forceps  constructed  for  that  par- 
pose.  In  the  Utter  case,  and  in  instances 
where  tlie  stone  is  broken  in  the  operatiou 
of  extracting  it,  tlie  bladder  should  be 
washed  out  with  lukewarm  water  to  re- 
move any  small  frii<^nients«  Careful  exa- 
mination with  the  finger  b  necessary  to  ' 
ascertam  that  nothing  b  left  behmd.  A 
compress  of  hut,  pledget,  ibd  T  bandage, 
may  be  put  on,  but  they  are  of  little  service, 
as  the  urine  escapes  through  the  wound. 
Since  peritoneal  mflammatlon  b  the  occur- 
rence most  to  be  feared  after  lithotomy, 
great  attention  to  the  state  of  the  abdomen 
b  required,  and  on  the  least  indication  of 
such  a  consequence,  venesection,  leeches, 
warm  bath,  warm  fomentations,  bibters, 
emoUient  dysteis,  and  purgatives,  should 
be  resorted  to,  according  to  the  symptoms. 

Thb  mode  of  perfomung  lithotomy  b 
called  tbe  lateral  operation ;  it  has  been ' 
performed  witli  an  instrument  called  a  li- 
thotome  cach£,  instead  of  the  gorget.  This 
b  a  long  narrow  knife,  concealed  in  a  groov- 
ed instrument,  whicli  b  passed  into  the 
bladder  along  the  groove  of  the  staff  exposed 
in  the  way  already  described.  A  spring 
being  then  compressed  makes  tbe  knite  rise 
out  of  the  groove,  and  the  instmment  b 
witlidrawn  in  tbb  state,  cutting  tbe  pros- 
tate and  bladder  as  it  recedes.  In  former 
times  an  opentn«;  has  been  made  into  the 
bbdder  above  tlie  pubei>,  particularly  the 
young  subjects;  this  was  called  the  high 
operation,  but  has  long  been  dbused. 

Spina  bifida  is  a. swelling  ntuated  on  the 
spine  of  infants  at  the  time  of  birth.    It 
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tomku  ttf  a  MCy  filled  with  an 
flttidy  and  eonpoted  of  the  mtegDmettU  and 
the  meibbraiioiis  sheath  of  the  spmal  mfur* 
row  protrading  throogh  a  fiasoce  oaused  hy 
a  defidency  m  the  bones.  The  iobiectB 
are  generally  weak ;  dhtfrtHea,  panlytu> 
state  of  the  lower  hmbs,  and  inability  to 
retain  the  nrine  and  feces  often  attend* 
The  tmnour  enlarges,  inflames  and  ulce- 
rates, and  then  the  patient  dies;  bat  this 
occorrence  takes  place  at  different  periods. 
No  treatment  has  hithertd  been  of  any  ser« 
vice. 

Caries  ^  the  vertAr^,  This  is  a  disease' 
of  the  spine,  generally  attended  with  a^de- 
>gree  of  cnrvatnre,  and  with  a  paralytic 
atate  of  ^the  lower  linibs.  It  is  most  fire* 
qoent  in  children,  but  not  peeoltar  to  them. 
The  affection  of  the  hmbs  is  first  observed. 
There  is  an  unwilUngness  to  move  about, 
and  the  patient  often  trips  and  stumbles, 
the  legs  involuntarily  cross  each  other.  The 
power  of  directing  the  feet  to  any  exact 
point  is  then  lost^  and  the  natnral  sensibility 
of  the  legs  and  thighs  becomes  much  im* 
paired.  At  this  time  there  is  usually  a 
more  or  less  marked  bending  of  the  spine 
forwards,  occasioning  an  angular  projec- 
tion of  the  spinous  process^  The  general 
health  becomes  much  afiected,  and  the 
urine  and  feces  are  discharged  iovohmtarily. 
The  cause  of  all  these  comphdnts  is  the 
diseased  state  of  the  vertebne,  whidi  are 
softened;  and  more  or  less  abeorbed,  affect- 
ing the  inclosed  medulla  spmalis.  In  the 
progress  of  the  disorder  the  bodies  of 
three  or  four  vertebne  may  be  intirely  de- 
stroyed so  as  ta  lay  bare  the  front  of  the 
sp'mal  marrow.  We  are  Indebted  to  Mr. 
Pott  for  proposmg  the  only  treatment  that 
has  ever  afforded  relief  in  this  affection, 
ciz.  that  of  making  an  issue  on  each  side  of 
the  diseased  portion  of  the  spine.  This  can 
be  best  accomplished  with  the  calx  cum 
kali  puro.  Several  pieces  of  stioking  plais- 
ter  are  to  be  stuck  together,  and  a  hole 
'jfaonld  then  be  cut  in  the  mass  correspond- 
ing to  the  size  of  the  intended  issue.  This 
IS  applied  on  the  back,  and  a  thin  layer  of 
the  caustic  placed  in  the  bole,  and  covered 
by  another  piece  of  phuster.  In  four  or  6^ 
hours  the  pkuster  shonld  be  removed,  and  a 
poultice  applied  until  the  eschar  separates. 
The  iadue  is  then  filled  wifh  peas  or  beans, , 
confined  by  adhesive  plaister,  over  vrtiich- 
pressure  should  be  made  by  firmly  binding 
on  a  piece  of  sheet  lead.  The  issues  must 
be  kept  open  until  the  ooDphunfs  have  in- 
tirely disappeared. 


AHPOTATIOV. 

In  whatever  part  this  is  performed,  the 
iurgeoiA  object  is  t^e  same,  va,  to  save 
.  enough  of  the  snrronnduig  soft  pans  to  ca- 
ver the  extremity  of  the  bone,  aadeooosli 
of  skhi  to  cover,  the  whole.  The  stamp  ii 
always  treated  as  a  wound  which. should  be 
united  by  the  first  mtention;  ito  sides  ire 
therefore  brought  together,  and  redioed  ia 
apposition  by  streps  of  adhesive  plsister, 
and  appropriate  bandages.  By  this,  wbick 
ia  the  improved  method  of  modern  saigery, 
mtrodoced  by  Mr.  Ahnson  of  Iiv«fpool» 
the  wound  made  by  removing  a  tfaigfa  is 
often  agghitmated  in  forty-aght  hours,  and 
the  patient  consequently  escapes  the  dresd* 
ftd  pam  and  irritation,  and  vehement  sjm^ 
pathetic  affection  of  the  constitution,  which 
ahnoet  rovariably  attended  the  M  practice 
of  dressing  the  stump  with  dry  lint  as  an 
open  wound,  and  consequently  heaUng  by 
means  of  graauUtion  and  dcatrizatioo,  in- 
stead of  adhesion. 

In  aK^^&tioH  tfthe  tkigk,  surgeons  vsed 
to  cot  at  once  down  to  the  bone,  and  saw 
that  through ;  but  in  order  to  save  more 
soft  parts,  and  thereby  to  avoid  the  projec- 
tion of  the  bdne,  which  ooaamonly  attended 
that  method,  the  double  incision  was  de* 
vised ;  by  which  the  skin  omd  moscles  are 
divhied  separately.  More  difficulty  is  ei- 
perienced  here  than  In  any  other  amputa* 
tioo,  in  saving  muscles  enongh  to  cover  the 
bone,  which,  in  this  particular  instance,  k 
especially  desirable,  firom  the  pressare 
which  the  end  of  the  stump  must  eipe» 
liende  in  supporting  the  weight  of  the 
body.  The  86und  leg  should  be  tied  to  the 
tabte,'  and  the  tourniquet  applied  oa  the  ia* 
side  of  the  thigh.  The  Umb  should  be  oat 
off  as  near  to  the  knee  as  possible.  A  dr- 
cuhv  mdsion  should  then  be  auide  by  the 
surgeon,  standipg  on  the  outside  of  the 
limb,  through  the  skm  and  adipoas  sab* 
stance.  The  integuments  should  be  drawn 
upwards  by  an  assistant,  and  any  ceUahir 
connection  that  prevents  their  retractioB 
dmuld  be  divided.  A  cut  shouM  now  he 
carried  through  the  loose  mnsdes,  at  the 
part  to  which  the  skin  has  been  withdrawn, 
and  when  Oey  have  retracted,  those  which 
are  fixed  to  the  bone  ahouhl  be  divided  at 
the  pomt  to  which  the  former  bad  retract* 
ed.  The  latter  may  be  sepfrated  from  the 
surfiice  of  the  bone,  for  a  short  distance,  bj 
a  common  scalpel,  to  aHow  of  the  bone  be- 
ing sawed  higher  up  than  it  could  be  other- 
wise. This  part  of  the  operation  should  fol« 
low,  the  sorlace  of  the  woaad  beuif  kqit  eat 
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•f  the  way  of  the  saw,  by  means  of  a  re- 
tractor, which  is  a  piece  of  linen  somewhat 
broader  than  the  stump,  fom  at  one  end,  in 
its  middle  part  to  the  extent  of  about  eight 
or  ten  inches.  It  is  applied  by  placing  the 
exposed  part  of  the  bone  in  the  slit,  and 
drawing  the  ends  of  the  linen  upward  on 
each  side  of  the  stump.  Besides  defending 
the  surface  of  the  wound  from  the  teeth  of  * 
the  saw,  the  retractor  will  undoubtedly  en- 
able the  operator  to  saw  the  bone  higher 
op  than  he  otherwise  could  do.  The  femo* 
iml  artery  should  be  drawn  out  by  means  of 
•  pair  of  forceps,  and  tied  separately;  other 
large  arteries  should  also  be  secured,  with- 
out iuclnding  any  of  the  surrounding  soft 
partR«  Smaller  branches  must  be  taken  up 
with  the  tenaculum.  It  is  uece&«ary  to 
slacken  the  tourniquet,  in  order  to  discover 
the  vessels.  The  wound  shonld  then  be 
thoroughly  cleansed  from  all  coagulated 
blood,  by  means  of  a  soft  sponge  and  wa- 
ter, and  one  end  of  each  ligature  removed. 
The  skin  and  muscles  are  now  to  be  placed 
over  the  bone,  in  such  a  direction  that  the 
wound  shall  appear  only  as  a  line  across  the 
fiu:e  of  the  stump,  with  the  angle*  at  each 
aide,  from  which  the  ligatures  should  be 
brought  out  The  skin  is  supported  by 
long  strips  of  adhesive  plaist^r,  applied  at 
right  angles  to  the  line  of  union  of  the 
wound,  tlie  ligatures  are  guarded  by  Unt 
^NPead  with  spermaceti  cerate ;  and  a  linen 
roller  is  carried  round  from  above  down- 
wards, two  cross  pieces  having  first  been 
pot  over  the  end  of  the  stump.  The  dress- 
ings shonld  not  be  moved  for  four  days. 

In  tntputoHng  the  legy  the  bones  should 
be  sawn  through,  about  four  inches  below 
tiie  patela.  The  tourniquet  is  applied  in 
the  lower  part  of  the  thigh.  After  cutting 
through  the  skin,  which  should  be  drawn 
vpvrards,  it  must  be  reflected  from  the  flat 
sorfiice  of  the  tibia,  and  front  of  the  leg,  so 
as  to  cover  those  fuurts  which  could  not  be 
covered  by  any  Urge  muscle.  The  calf  is 
then  to  be  cut  through,-  by  an  oblique  inci- 
aion  slanting  upwards ;  the  rest  of  the  mus* 
eles,  and  the  interosseous  ligament,  shonld 
be  divided  by  a  double-edged  knife,  called 
a  catlin,  and  the  bones  sawn,  after  tlie  pre- 
viOBS  applicatioB  of  a  double-tailed  re- 
tractor.  I 

In  amptttatmg  the  ami,  or  fore-army  we 
ihoold  preserve  as  great  a  lerigth  of  the 
limb  as  the  case  will  allow. 

AwKfmUdwn  ef  the  shomUUr-Jomt  has 
been  dooe  in  yarioos  irays.  An  incision 
abonld  be  carried  thmngh  the  ikanand  del* 

VOL.  VI^ 


toid  muscle,  down  to  tlie  bone  from  the 
firoBt  of  the  jomt,  a  Uttle  below  the  davide, 
obliquely  downwards  and  outwards.  The 
deltoid  should  th^n  be  turned  up  so  as  to 
expose  the  head  of  the  bone,  which  must 
be  bronght  entii-ely  into  view,  by  dividmg 
the  orbicolar  ligament  all  round.  One  cut 
of  an  amputating  knife  will  then  separate 
the  limb.  The  axilkuy  artery  should  be 
immediately  tied.  This  vessel  must  be 
flrmly  compressed,  by  an  assistant,  above 
the  davicles,  during  the  whole  of  the  ope* 
ration. 

The  fingere  and  toes  should  be  removed 
at  their  joints.  Make  a  circular  incision 
through  the  skin,  about  one  third  of  an  inch 
below  the  articulation ;  draw  the  integu- 
ments up,  and  cut  tlirough  one  lateral  liga- 
ment of  the  joint,  which  you  can  then  dislo- 
cate. The  remaining  connections  are  ea- 
sily divided.  Bring  the  skin  together  over 
the  end  of  the  bone.  If  you  amputate  at 
the  first  joint,  make  two  cuts,  one  at  the 
back,  and  the  other  towards  the  front; 
these  must  meet  when  the  bone  is  removed. 
It  is  sometimes  necessary  to  tie  the  arte- 
ries. 

^  Punmyckiaf  br  whitlow,  is  an  abscess  oc« 
cnrring  about  the  nails,  or  still  more  deeply 
under  the  soft  parts  of  the  fingers.  In  the 
latter  case,  swelling  of  the  arm,  iniUmima- 
tion  of  the  lymphatics,  and  considerable 
constitutional  disturbance  frequently  at- 
tend. The  complaint  is  always  very  pau)« 
fill,  att^ded  with  great  throbbing;  and 
often  temunating  in  the  loss  of  the  uaiL 
We  should,  if  possible,  prevent  suppuration, 
by  the  emptoyraent  of  local  antiphlogistic 
means.  If  these  do  not  succeed,  a  soft 
poultice  maybe  used,  and  the  collection 
should  be  o|)ened  aa  soon  as  possible. 

Venesection.  When  a  vein  is  to  be  open- 
ed in  any  part  of  the  body,  pressure  mnst 
be  made  on  the  veMel,  between  the  place 
where  the  puncture  is  to  be  made,,  and  the 
heart  This  prevents  the  return  of  bk>od 
through  the  vessel,  makes  it  swell,  and  be- 
come conspicoous.  As  the  supply  of  blood 
is  still  continned  through  the  artefies,  the 
Tcin  bleeds  freely  when  it  is  opened ;  but 
care  mnst  be  taken,  particnlariy  in  the  aria, 
not  to  apply  the  ligature  so  tightly  as  to 
stop  the  pulse.  The  bandage  shonld  be 
placed  a  little  above  the  elbow,  and  the 
most  pronunent  and  conspicuous  vem  may 
be  opened ;  excepting  that,  if  equally  oon« 
veuient,  one  would  avoid  the  vessel  lying 
over  the  brachial  artery.  The  Tein  may  be 
fixed  by  pbuang  the  thumb  of  the  left  hand 
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a' little  below  tlic  place  where  it »  designed 
to  introduce  the  lancet    That  instrument 
should  be  pnshed  obliquely  into  the  vein, 
and  when  its  point  b  a  little  within  the  ca- 
vity, the  opening  may  be  rendered  suffi- 
ciently larpe,  by  carrying  the  front  edge 
forward  and  upward,  so  as  to  bring  it  out 
6f  the  part.   In  many  cases,  where  we  wish 
to  make  a  sudden  impression  on  the  vascu- 
lar system,  we  make  the  openmg  longer 
than  usual,  that  the  blood  may  be  with- 
drawn more  suddenly,  and  cause  fainting. 
Th^  stream  may  be  accelerated  by  putting 
^e  muscles  of  the  fore-arm  mto  actron.    It 
atfps  when  the  ligature  is  removed,  or  at 
least,  if  the  surgeon  press  with  his  left 
thumb  below  the  vein.    The  sides  of  tlie 
itocision  should  be  placed  in  contact,  and 
maintained  in  that  condition  by  a  small - 
compress  of  linen,  bound  on  with  the  bleed- 
ing fillet  appKed  in  the  form  of  the  figure 
of  eight    In  opening  the  external  jugular 
vein,  tlie  pressnre  roust  be  made  with  the 
surgeon's  finger ;  and  the  compress  should 
be  fastened  by  means  of  sticking  plaister. 
The  temporal  artery  may  be  opened  by  a 
simple  puncture  ;  and  the  bleeding  may  al- 
ways be  stopped  by  a  compress  fastened 
by  means  of  sticking  plaister.    The  opera- 
tion of  bleeding  may  be  followed  by  various 
unpleasant  consequences ;   as  ecchymosis 
round  the  vein,  infiammation  of  the  mtegn- 
roents,  absorbents,  fascia,  or  vein   itself. 
Tlie  former  symptom  generally  disappears 
of  itself  in  a  Week  or  ten  days ;  the  others 
may  be  treated  according  to  the  general 
principles  of  surgical  practice. 

PARTICULAR   FRACTURES. 

^^'e  shall*  say  a  few  words  on  the  most 
common  and  important  kinds  of  iractore. 
•  .  Fracture  of  the  hwerjaw  may  be  detect- 
ed by  introducing  a  finger  into  the  mouth, 
and  pressing  on  the  firont  portiori  of  the 
hone,  while  the  fingers  of  the  other  hand 
ar^  applied  on  the  outside  to  the  back  ef 
the  bone.  Alternate  pressure  in  these  situ* 
ations  occasions  a  very  distinguishable  cre« 
pitus.  4Vb«>n  the  broken  ends  are  adapted 
to  each  otiier,  some  wetted  pasteboard  is 
to  be  applied  along  the  outer  surface  and 
base  of  the  bone ;  and  over  tliis  a  bandage, 
with  four  tails,  should  be  placed.  Hie  cen- 
tre of  this  bandage  is  applied  to '  the  cliin : 
the  two  posterior  tails  tied  toi^etfaer  at  the 
top  of  tlie  head,  and  the  other  two  more 
posterioriy.  The  wet  pasteboard  adapts 
itself  to  the  figure  of  the  part,  and  consti- 
tutes^ when  dry,  a  splint  exactly  accommo* 


dated  to  the  form  of  the  jaw.  All  motion 
of  the  broken  bone  sfaonld  be  avoided; 
hence  talking,  chewing,  &c,  are  improper ; 
hence,  too,  the  food  should  be  soft,  and  in- 
troduced by  a  spoon. 

The  fracture  of  the  clavicle  is  attended 
with  a  displacement  of  the  bone ;  its  scapu- 
lar portion  being  dniwn  downwards  and  for« 
wards.  In  order  to  r^tore  it,  let  the  shoul- 
der be  drawn  backwards,  and  the  arm 
raised ;  then  the  surgeon  should  place  the 
fracture  in  as  even  a  position  as  be  can,  co- 
ver it  with  a  piece  of  soap  plaister,  and  keep 
the  shoulder  hack  by  means  of  the  figure 
of  eight  bandage :  the  fore-arm  and  elbc-w 
being  well  supported  by  a  string.  A  lea- 
ther apparatus  ladng  behind,  and  having; 
straps  to  pass  in  front  of  the  shoulders,  si- 
miter  to  the  instruments  used  for  girls  with 
the  view  of  keeping  the  shoulders  back,  is 
a  more  effectual  mode  of  accomplishing  the 
object. 

It  is  often  difficult  to  deit<it fracture  •f 
the  rihs.  By  placing  the  fingers  where 
pain  is  felt,  or  where  tlie  blow  was  re- 
ceived, a  crepitus  can  be  distinguished  in 
many  cases,  on  making  tlie  patient  cough  ; 
yet  if  the  matter  be  douhtfnl,^  the  safest 
plan  is  to  treat  the  patient  as  if  hb  ribs 
were  broken.  It  will  be  readily  seen  how 
emphysema,  extravasation  of  blood,  &c. 
may  occur  when  the  bone  is  displaced  in- 
wardly. Our  object  is  to  keep  the  broken 
ends  motionless.  Htnce,  after  a  piece  of 
soap  pteister  has  been  applied  externally  on 
tlie  situation  of  the  fracture,  a  broad  roller 
should  be  put  firmly  round  the  chest ;  or 
we  may  apply  an  apparatus  made  expressly 
for  the  purpose,  consisting  of  a  broad  girth, 
with  tliree  or  four  buckles  and  straps, 
which  may  be  tightened  at  pleasure.  Bleed* 
ing  is  proper,  unless  particular  drcnm- 
stances  contraindicate  it. 

In  fractures  of  the  oe  frrocAn,  after  re- 
storing the  limb  to  its  natural  figure,  and 
putting  on  a  piece  of  soap  plaister,  apply  a 
splmt,  lined  with  a  pad  of  soft  materials, 
from  the  acromion  to  the  external  condyle,, 
and  another  from  tlie  margin  of  the  axilla 
to  the  internal  condyle.  Some  add  two 
others,  one  before  and  one  behind.  They 
must  all'  be  carefully  fi»tened  with  tapes, 
and  the  forearm  and  hand  should  be  well 
supported  by  a  sling.  There  is  always  a 
distinguishable  crepitus  ui  fractures  of  tba 
fore  arm.  After  a  piece  of  soap -plaister 
has  been  appUed,  two  splints  must  be  em- 
ployed :  one  is  to  be  placed  along  the  in- 
side; and  the  otheralong  tba  oatside  of  the 
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iore-ann.  The  Kmb  is  to  be  in  the  mid 
state,  between  pronation  and  supination ; 
and  the  inner  splint  sliould  reach  far  edongh 
into  the  hand  to  support  it,  and  prevent  it 
from  fallmg  into  the  prone  state. 

In  fractures  of  the  olecranon  the  elbow 
most  be  placed  straight,  to  approximate  as 
much  as  possible  the  broken  ends,  and  the 
limb  must  be  contihaed  in  that  position  nn- 
til  the  patient  has  recovered. 

When  the  os  fenwris  is  broken,  there  is 
severe  local  pain,  an  incapacity  to  move 
the  limb,  a  distinguishable  crepitus  on  mo- 
tion, and  deformity  of  tlie  part  from  retrac- 
tion of  the  lower  portion.    The  latter  ap- 
pearance will  occur  more  readily,  in  pro- 
portion as  the  iractare  is  more  oblique ;  and 
it  arises  entirely  from  the  action  of  tlie 
muscles  which  are  fixed  ui  the  bone  below 
the  firacture,  together  witli  the  flexors  of 
the  knee.    Betides  the  shortening  of  the 
limb,  produced  by  the  retraction  of  the 
lower  portion  oi  the  firactored  bone,  there 
is  anothei*  deformity  arising  from  its  being 
rotated  outwards;  an  effect  produced  by 
most  of  the  birf^e  muscfes  of  the  thigh. 
The  higher  the  fracture,  the  more  difficult 
is  it  to  prevent  displacement.    IVben  the 
neck  of  the  thigh  bone  Is  broken,  there  is 
severe  pain  in  the  groin,  much  aggravated 
by  motion  of  the  part.    The  extremity  is 
shortened,    the  limb  turned  out,  and  the 
trochanter  higher  than  usual  towards  the 
pelvis.    Yet  the  limb  may  be  drawn  down 
to  its  natural  length,  in  doing  which  a  cre- 
pitus is  sometimes  perceived.    In  order  to 
relax  as  much  as  possible  tlie  muscles  whidi 
tend  to  displace  tlie  broken  bone,  a  bent 
position  of  the  tliigli  aiid  leg.  was  recom- 
mended by  Mr.  Pott.    He  recommended 
tliat  the  patient  should  lie  on  the  side  of  the 
fracture,  witli  the  tliigh  bent  on  the  pelvic, 
aiid  the  knee  half  bent.    A  broad  splint 
well  padded  should  be  placed  under  the«- 
tlkigh,  from  above  the  trochanter  to  below 
the  knee,  and  another  should  extend  from 
the  groin  below  the  knee  on  the  opposite 
surface.    Narrower  splints  should  occupy, 
the  intervals  between  those  on  the  inside 
and    ontside   of  the  Ihigh.     llie  splmts 
^ooJd  be  fastened  as  firmly  as  they  can  be 
borne,  by  means  of  leathern  straps.   A  pa- 
tient With  a  broken  os  feinoris  should  by  no 
melms  be  placed  Oin  a  soft  bed,  as  the  trunk 
of  the  body  depresses  it  into  a  hollow,  and 
by  sliding  downwards  increases  the   dis- 
placement. 
'  Fradure  of  the  patella  is  generally  caused 
by  vwlent  exertion  of  the  mnsdes,  whose 


tendons  are  inserted  into  this  bOne,  and  not 
by  direct  violence.  The  upper  end  of  the 
bone  is  drawn  upwards  by  the  muscles,  and 
»  total  inability  to  extend  the  leg  is  gene- 
rally observed.  The  muscles  should  be  re- 
laxed, by  extendmg  the  knee,  and  bending 
tiie  thigh  on  tlie  pelvis :  they  may  also  be 
surrounded  with  a  roller,  a  compress  being 
pbced  just  above  the  upper  portion  of  the 
broken  bone.  The  newly-formed  substance 
which  unites  tlie  broken  etads  is  of  a  liga- 
memtons  or  cartilaginous  nature,  and  not 
bony. 

Fractures  of  ike  le^.  If  they  affect  both 
bones,  there  can  be  no  doubt  of  the  nat#-e 
of  the  case ;  but  the  iymptoms  are  more 
r*  certaui,  when  the  fibula  alone  is  broken. 
The  limb  should  be  laid  on  its  outside,  with 
the  knee  moderately  bent.  Japanned  iro)i» 
or  wooden  splints  shaped  to  the  part,  and 
covered  with  soft  pads,  are  employed.  Tlia 
leg  havmg  be^  pjaced  in  the  above-men- 
tioned position,  extension  Is  made,  if  ne- 
cessary ;  and  the  nnder  splint,  covered  with 
its  pad,  and  having  an  eighteen-tailed  ban- 
dage laid  on  it,  is  passed  under  tlie  limb. 
Having  observed  that  the  ends  of  the  bones 
are  in  exact  contact,  the  surgeon  phices  his 
soap  plaister  over  tlie  fractured  portion,  and 
hiys  down  the  bandage.  Another  soft  )>ad 
is  then  put  over  the  upper  surface  of  the 
leg,  and  the  other  splint  applied.  The  lea- 
ther straps  attached  to  the  splints  are  fas- 
tened with  sufficient  tightness,  to  prevent 
any  motion  of  the  fractured  part.  When 
the  pressure  of  the  splints  is  painful,  soft 
pads  are  necessary. 

Ruptured  tendo  Achillia,  The  large  ten- 
don of  the  muscles  of  the  calf  of  the  leg 
is  sometimes  torn  asimder  by  the  violent 
exertion  of  those  muscles.  An  mability  to 
extend  the  ankle,  and  a  consequent  im- 
paired power  of  progression  follpws.  The 
ends  of  the  tendon  may  be  approximated 
by  straightening  die  ankle  and  bending  the 
knee.  The  foot  may  be  kept  in  diis  posi» 
tion  by  the  assistance  of  baiidages.  The 
case  requires  about  Uie  same  degree  of 
confinement  as  a  fracture.  Some  persons 
have  not  kept  tii«ir  bed  for  this  accident, 
but  have  walked  about  with  a  high-heeled 
shoe,  llie  tendon  of  the  plantaris  mnscte 
is  sometimes  ruptured,  and  the  accident  is 
attended  with  the  symptoms  as  if  tlie  tendo 
Acliillis  were  torn. 

PARTICULAR   DISLOCATIONS. 

Lower  Jaw.  This  bone  can  only  be  lux- 
ated forwards,   when  the  condyloid  pro« 
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tenet  advance  ^eyoml  the  emioentiae  arti- 
culares.  In  this  ca«e  the  month  remains 
open,  and  cannot  be  slint ;  tliere  is  pain ; 
impaired  and  almoAt  destroyed  articular 
tion  and  degtmition,  6cc.  Oiie  or  both 
condyles  may  he  dispbiced.  To  reduce  it, 
the  thumbs  well  covered  should  be  intro- 
duced as  far  backward  as  possible  alonji:  the 
grinding  teeth.  The  surgeon  then  elevates 
the  front  of  the  bone  vrith  his  tingers,  and 
the  palms  of  his  hands,  while  he  depresses 
the  condyles  with  his  thumbs;  and  the  latter 
prominences  are  thns  forced  bark  into  the 
glenoid  cavities  of  the  temporal  bones. 

dislocations  of  the  bead  and  vertebrae 
are  probably  imaginary  occurrences,  as  we 
know  hitherto  of  no  well-attested  exampla 
of  their  occnrrence. 

The  08  humeri  is  probably  luxated  more 
frequently  than  any  other  bone.   It  may  be 
displaced  downwards,  forwards,  and  back- 
wards.   In  all  these  cases  a  vacancy  is  dis- 
tinguisltable  nuder  the  acromion,  in  conse- 
quence of  the  absence  of  the  head  of  the 
humerus  from  the  glenoid  cavity  of  the 
scapula.    The  liead  of  the  bone  forms  a 
preternatural  tumour  iu  some  situation.  The 
elbow  cannot  be  carried  close  to  the  chest, 
nor  can  the  limb  be  elevated,  vrithout  ex- 
tremc  pain,  to  a  line  with  the  acromion. 
Great' pain  is  caused  by  the  pressure  of  tlie 
head  of  the  bone  in  its  unnatural  position, 
particularly  when  it  lies  in  the  axilki.    Our 
object  is  to  dislodge  the  head  of  the  os  bra- 
chii  from  its  unnatural  situation,  in  order  to 
bring  it  on  a  level  with  the  glenoid  cavity  of 
the  scapula.  To  accomplish  thb  purpose,  ex- 
tension must  be  made ;  that  is,  the  limb  must 
be  drawn  forcibly  outwards  j  and  the  bone 
itself  should  be  made  to  operate  as  a  lever, 
wliich  can  be  best  effected  by  the  surgeon's 
knee  placed  ander  it  towards  the  bead, 
while  he  depresses  the  elbow  at  the  proper 
time,  so  as  to  raise  the  head  towards  the 
glenoid  cavity. .  Tlie  pattenrs  body  should 
be  fixed  by  placing  a  broad  towel  round  the 
chest,  and  tying  it  to  some  immoveable 
point.    Tlie  extension  should  be  gradual, 
and  kept  up  unremittingly,  which  can  be 
best  effected  by  means  of  pulUes.    The 
elbow  should  be  bent,  and  the  extending 
power  applied  just  above  the  condyles  of 
th^  humerus.    When  the  snrgeon  ^nds  that 
the  head  of  the  bone  is  drawn  out  of  its 
unnatural  position,  he  may  allow  the  exten- 
sion to  be  remitted,  and  depress  the  elbow. 
'Hie  arm  should  afterwards  be  kept  qnietly 
\n  a  sling,  a  piece  of  soap  plaister,  and  a 
spica  bandage  being  applied  to  the  should^. 


Elbow.  DbTocations  at  this  jomt  are  very 
difficult  to  discover,  from  the  swelling  which 
comes  on  so  quickly.  The  radius  may  be 
displaced  forwards;  and  here  the  flexion 
of  the  elbow  \$  almost  entirely  destroyed. 
The  ulna  may  at  the  same  time  be  driven 
backwards :  it  may  also  be  pushed  inwards, 
^soas  to  occupy  the  place  ^  of  the  radius. 
All  these  are  easily  reduced,  when  they  are 
ascertained.  Leeches  and  cold  washes 
should  be  employed  afterwards. 

fVrist,  The  distortion  consequent  on  a 
displacement  of  the  carpus  is  so  consider- 
able, that  the  nature  of  the  case  is  rendered 
immediately  obvious.  The  reduction  is 
easy ;,  and  after  it  has  been  accomplished, 
the  hand  and  fore-arm  should  be  bound  on 
a  splint,  and  supported  by  a  sling. 

Tiugit,  The  OS  femoris  may  be  displaced 
downwards  and  inwards,  so  that  the  head 
rests  on  the  obturator  foramen;  upwards 
and  outwards,  when  tlie  head  is  towards 
the  sacro-isclilatic  foramen,  and  the  tro- 
chanter forwards;  and  upwards  and  for- 
vrards,  so  that  uie  bead  rests  upon  the  os 
pubis.  In  the  first  case  the  toes  are  turned 
out,  and  the  limb  elongated.  In  tlie  se- 
cond, the  limb  is  shortened,  the  foot  tnmed 
inwards,  and  the  buttock  more  prominent. 
Great  pain  is  excited  by  attempting  to 
move  tlie  limb  in  all  cases  of  luxation,  and 
,  a  vacuity  is  discernible  in  tlie  natural  sitn- 
iltion  of  the  hoad  of  the  bone.  The  patient 
should  be  placed  on  tlie  side  opposite  to  the 
accident,  and  his  pelvia  should  be  fixed  by 
means  of  a  sheet  passed  under  the  perine- 
um. Extension  may  be  made  by  fixing  a 
broad  towel,  or  the  pullies,  just  above  the 
condyles.  Wlien  tlie  head  of  the  bone  is 
on  the  dorsum  ilii,  tlie  extension  is  to  be 
continued  until  it  has  been  brought  to  the 
acetabulum,  into  which  the  surgeon  must 
guide  it.  In  the  dislocation  on  the  obtura- 
tor foramen,  we  should  make  a  lever  of  the 
bone  by  passing  a  towel  under  tlie  thigh^ 
near  the  trochanter,  and  elevating  it  after 
a  slight  extension  has  been  made,  the  con- 
dyles being  at  the  same  time  depressed. 

Tbe  patella  may  be  dislocated  either  ia- 
vrards  or  outwards.  Its  reduction  is  very 
easy  when  the  muscles  inserted  into  it  have 
been  relaxed. 

The  knee  hardly  admits  of  complete  lux- 
ation without  sudi  injury  of  the  parts  as 
would  render  the  loss  of  the  limb  necessary. 
The  nature  of  the  accident  must  be  obvious 
from  the  altered  figure  of  the  parts,  and  re- 
placement is  perfectly  easy.  InflammatioB 
mutft  be  guarded  against  afterwards* 
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The  ankle  may  be  dislocated  'oat wards, 
the  fibolaB  being  at  the  same  time  broken. 
This  is  generally  a  compound  luxation  ;  the 
extremity  of  the  tibia,  when  displaced  from 
the  astragulus,  very  often  prenetrating  the 
integiiments^  Formerly  this  accident  was 
considered  as  a  cause  of  amputation  ;  and 
many  practitioners  have  been  in  tlie  habit 
of  savnng  off  the  projecting  portion.  Yet 
by  replacing  the  bone,  closing  the  wound, 
keeping  the  parts  quiet,  &c  the  injury  has 
been  often  recovered.  Luxation  may  also 
occur  in  the  opposite  direction,  and  for- 
wards. The  latter  is  very  difficult  to  re- 
tain in  place,  as  the  muscles  of  the  calf  are 
80  apt  to  move  the  foot. 

SURIANA,  in  botany,  so  named  in  ho- 
nour of  Joseph  Donat  Surian,  a  genus  of 
the  Decandria  Pentagynia  class  and  order. 
Natural  order  of  Succulents?.  Rosacese, 
Jussieb.  Essential  cUiracter:  calyx  five- 
leaved  ;  petals  five ;  styles  inserted  into  the 
inner  side  of  the  germs ;  seeds  five,  naked. 
There  is  but  one  species,  viz.  S.  maritima, 
a  native  of  the  sea  coast  of  South  America, 
and  the  islands  of  the  West  Indies. 

SURRENDER,  in  law,  a  deed  or  in- 
strument, testifying  that  the  particular  te- 
nant of  lands  or  tenements  for  life,  or  years, 
doth  sufficiently  consent  and  agree,  that  he 
which  lias  the  next  or  immediate  remainder 
or  reversion  thereof,  shall  also  have  the 
present, estate  of  the  same  in  possession; 
and  that  he  yields  and  gives  up  the  same 
unto  him ;  for  every  surrenderer  ouglit 
forthwith  to  give  possession  of  the  tilings 
surrendered.  Where  a  surrender  is  made 
m  consequence  of  a  fresh  lease,  and  tliat 
lease  turns  oat  invalid,  the  surrender  is 
considered  as  not  valid,  and  the  former 
lease  is  established.  Surrender  into  tlie 
bands  of  the  lord  is  the  mode  of  passing 
copyholds,  and  a  surrender  to  the  use  of  a ' 
will  is  necessary,  in  order  to  pass  them  by  ^ 
a  will. 

SURROGATE,  one  who  is  substituted 
or  appointed  m  the  room  of  another;  as  the 
bishop  or  chancellor's  surrogate. 

SURSOLID,  in  arithmetic  and  algebra, 
the  fiAh  power,  or  fourth  multiplication  of 
any  number  or  quantity,  considered  as  a 
root    See  Root. 

SuRSOMD  problem^  in  mathematics,  is 
that  which  cannot  be  resolved  but  by 
curves  of  a  higher  nature  than  a  conic  sec- 
tion, r.  gr,  in  ord^r  to  describe  a  regular 
endecagon,  or  figure  of  eleven  sides  in  a 
circle^  it  is  required  to  describe  an  isosce- 
les triple  00  a  right  line  given,  whose  aa* 
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gles,  at  the  base,  shall  be  quintuple  to  that 
at  the  vertex ;  which  may  easily  be  done ' 
by  the  ii^tersection  of  a  qnadratrix,  or  any 
other  curve  of  the  second  kind. 

SURVEYING.  This  important  art,  how- 
ever difficult  its  attainment  may  appear,  is 
nevertheless  to  be  comprised  within  a  very 
few  general  roles.  The  accuracy  of  the 
work  must  depend  entirely  on  the  correct- 
ness of  the  instruments  employed,  the  s.eadi* 
ness  of  the  hand  and  eye  of  the  operator, 
and  the  fiiithfully  tracing  the  given  lines 
and  angles  on  the  paper  designed  to  exhibit 
the  estate,  or  premises,  under  examination. 
The  following  leading  principles  will  giva 
an  insight  into  the  mode  of  displayin§t  the 
results,  whatever  may  be  the  means  em* 
ployed  for  their  computatioti.  First.  We 
are  to  reject  the  actual  curvature  of  our 
globe,  in  all  land  surveys ;  tliat  is,  where  no 
current  of  water,  or  the  level  of  any  fluid, 
is  under  consideration :  such  curvature 
amounts  to  about  eight  inches  in  every 
mile,  either  of  latitude  or  of  longitude.  In 
brief,  we  consider  the  earth  to  be  fiat,  in- 
stead of  spherical.  Secondly.  We  must 
ever  carry  in  mind,  that  every  triangle  is 
equal  to  half  a  parallelogram  of  equal  base 
and  altitude ;  as  shown  under  the  head  of 
Geometry.  Thirdly.  That  wherever  there 
is  a  deviation  from  the  horizontal,  tliere  will 
be  a  greater  extent  of  surface  displayed  on 
a  scite  tlian  if  the  same  were  horizontal.  To 
illustrate  this,  let  an  orange  be  cut  through 
in  the  middle,  and  the  fiat  part,  i.e.  the 
section,  be  placed  on  a  level  table :  it  is 
evident  that  the  round  surface  of  the  half 
orange  will  offer  more  suriace  than  the  flat 
section  which  lays  upon  the  table :  but,  if 
it  were  required  to  build  on  the  semi-sphe* 
rical  sortace,  it  would  be  found  that  no 
more  houses,  &c.  could  be  raised  thereon, 
than  would  stand  on  the  extent  of  the  fiat 
section.  The  reason  of  which  is,  that  no 
more  perpendiculars  can  be  raised  on  one 
than  on  the  other.  This  shows  how  falla- 
cious is  the  mode  of  purchasing  what  is 
called  side-long,  or  hanging  land,  by  the 
acre.  The  greater  the  deviation  from  the 
horizontal,  the  more  is  the  base  diminished. 
Fourthly,  The  surveyor  must  recollect  that 
all  planes,  of  whatever  extent  or  form,  nuiy 
be  divided  into,  and  be  represented  by, 
triangles  of  various  forms  and  dimensions, 
whose  aggregate  will  amount  to  the  measure- 
ment of  the  area  thus  partitionetl  off:  for, 
as  Euclid  justly  observes,  *<AU^  the  parts, 
taken  togetlier,  are  equal  to  tlie  whole."  It 
will  be  farther  seen,  that  every  figure  may 
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eiiM'  directly,  or  circaitondy,  be  com- 
inoted  into  a  triangle,  of  corresponding 
area :  bot  it  may  be  necessary,  at  the  same 
time,  to  observe  that  Uie  sqnarihg  of  the 
circle  lias  not  hitherto  been  perfected; 
though  wfi  have  arrived  •  so  nearly  to  (be 
cdbipletion  of  that  object  as  to  leave  no 
,  room  for  regret  at  the  want  of  absolute 
precision.  ^  ' 

These  points  being  completely  under- 
stood,  the  learner  may  proceed  to  the  rudi- 
ments of  surveying ;  supposing  him  to  be 
pounded  in  the  few  preliminary  problems 
which  enable  h'un  to  describe  the  ordinary 
figures:  should  he  not  have  obtained  any 
previous  information  on  that  subject,  we 
recommend  that  he  tnm  back  to  the  heads 
of  GiSbMETRY  and  Mathematical  instru- 
tnents;  under  which  he  will  find  various 
items  indispensable  towards  his  progress. 

We  shall  submit  a  few  propositions  which 
the  tudent  may  work  with  his  compasses, 
plain,  scale,  and  psotractor:  when  able  to 
do  all  that  may  be  needful  on  paper,  he 
may  then  try  his  hand  with  one  or  other  of 
the  various  instruments  in  use  among  sur- 
veyors. , 

Proposition  1,  "  To  ascertain  the  contents 
of  the  square  field  A  B  C  D,  fig.  1 .  Plate  XV. 
Miscel.'*  .  Here  little  is  to  be  done ;  one  of 
the  sides  being  measured,  say  70  yards,  and 
multiplied  by  itself,  will  give  4,900  sqpare 
yards  for  the  area ;  or  one  acre  (i.  e,  4,800 
square  yards)  and  100  square  yards. 

Propositim  IIT  '*To  snrv^  the  field 
A  BCD,  fig.  2.^'  This  figure  having  the 
sides  AB  and  CD  parallel,  and  at  right  an- 
gles to  A  D,  add  the  lengtlis  of  those  parallels, 
say  70  and  90  yards,'  together;  divide  hatf 
their  sum  (i.«.  80)  and  multiply  that  half  by 
the  depth  of  AD,  say  70 ;  which  being  mul- 
tiplied by  the  medium  lengtli,  GF,  gives  an 
area  of  5,600  square  yards.  The  parallelo- 
gram, ABED,  miglithave  been  computed 
by  simply  multiplying  its  length  by  its 
bread  til  j  and  the  triangle,  B  C  E,  might  be 
taken  separately,  thus :  the  depth,  (or  alti- 
tude) BE,  70  yards,  to  be  multiplied  by 
half  C£,  (ue,  10  yards)  this  would  give 
700 ;  and  the  produce  of  A  B,  which  is  70, 
by  B  E  which  is  also  70,  would  be  4,900 ; 
making  m  all  5,600,  as  above  shown. 

J^roposUirm  III,  "  To  survey  the  inclined 
parallelogram  A  B  C  D,  fig.  3."  It  is  to  be 
observed  that,  m  all  inclined  figures,  the 
altitude  is  a<<certained  by  a  perpendicular 
from  the  base,  as  at  Ct  io  the  parallel  of 
fhat  base,  v  at  £  on  the  line  A  B.  Now, 
tlic  ti-iungle  B  £  C  being  equal,  to  the  trian- 


gle D  FA,  an<l  likewise  sunOar  thereto,  it 
is  evident  that  by  transposing  the  former 
from  the  right  to  the  left  of  Jhe  figure,  it 
would  make  it  rect^gplar ;  as  shown  by  the 
dotted  line:  therefore  multiply  tha  base 
DC,  say  100  yards,  by  the  altitude  CE, 
say  80  yards,  and  tiie  area  will  be  found  to 
contain  8,000  square  yards. 

Pi^position  IV,  "  To  survey  the  irreguhin, 
fig»4."  Here  AC  and  BD  are  parallel, 
butn  either  C  D  nor  A  B  are  perpendicular 
thereto,  nor  parallel  between  themselves. 
We  must,  tiierefore,  cut  off  the  triangles 
AEB  and  CFD;  whose  areas  will  be 
found  by  multiplying  half  their  respective 
breadths,  by  their  whole  depths ;  or  their 
whole  breadths,  by  half  their  depths :  the 
centre  part,  £  C  B  F,  is  treated  as  a  paral- 
lelogram, already  described.  The  whole  of 
tlie  calculations  being  added  together  give 
the  area  of  the  entire  figure  A  C  B  D. 

Proportion  V,  **  Tfo  ascertain  tiie  area  of 
the  trapezium,  ABC  D.*'  This  figure  is  no 
where  parallel,  and  has  all  its  sides  of  un- 
equal lengtlts.  The  easiest  mode  of  survey* 
ing  it,  is  by  drawing  a  diagonal  between  fiie 
two  most  distant  points,  C  and'B;  and 
making  ofi^-sets,  rectangular  to  that  diago- 
nal, from  E  to  A,  and  fi-om  F  to  D.  These 
ofi^-sets  give  the  altitudes ;  £A  being  the 
altitude  of  the  triangle  C  A  B,  say  40  yards  ; 
and  F  D  bemg  the  altitude  of  the  triangle 
B  D  C,  which  we  will  take  at  80  yards. 
Now  the  diagonal,  CB,  becomes  a  base 
common  to  both  triangles;  therefore  add 
tiie  two  altitudes  togetlier ;  namely,  40  to 
80,  which  make  HO ;  take  tlieir  half  =  60, 
and  multiply  by  tlie  base,  which  we  will 
call  140 :  the  area  will  contain  8,400  square 
yards.  It  will  be  seen  jhat  this  proposition 
is,  io  a  great  measure,  tlie  foundation  of  all 
horizontal  computation;  and  the  student 
should  remark  that  all  figure8,^having  many 
sideS)  may  be  divided  into  trape^a,  and 
those  again  into  triangles :  each  figure  will 
have  two  sides  more  tiian  the  ntunbers  of 
triangles  it  contains :  thus,  fig.  5,  has  four 
sides,  and  contains  two  triangles;  fig.  6,  has 
.  five  sides,  and  contains  three  triangles. 
.  Proposition  VL  **  To  survey  the  penta- 
gon, or  five-sided  field,  A  B  C  D  £,  fig.  6.*' 
Divide  it  into  the  three  triangles,  ABC, 
DAC,  EAD,  and  having  found  their  re- 
spective altitudes,  as  already  shown,  by  per- 
pendiculars drawn  to  their  summits  from 
their  respective  bases,  multiply  half  those 
altitudes  by  those  bases,  and  the  three  pro- 
ducts will  amount  to  the  whole  a^-ea  of  the 
pentagon. 
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I^posUi&H  VI L  ''To  ascertain  the  area 
of  die  irregular  six-sided  figure,  or  hexagon, 
.  (fig.  7)  A  B  G  D  £  F."  In  tbw,  some  of  the 
angles  point  inward.  First  draw  the  line  C£, 
^  which  will  divide  the  fiK*ire  into  two  Crape* 
cia;  Hz.  C  £B  A  and  C  £  FD.  next  divide 
each  of  these  trapezia  by  the  diaKonab  B  E 
and  CD,  into  two  triangles  respectively :  the 
areas  of  the  four  triangles,  B  A  £,  B  C  £, 
FCO,  andC£D,  will,  when  added  toge- 
ther, exhibit  the  contents  of  the  whole 
fijHire. 

Proposiiiw  VIIL  "  To  measure  the  irre- 
gokr  field  A  B  C  J)  £,  fig.  8."  The  figure 
here  given  has  two  curved  sides,  one  of 
which  projects,  the  other  which  inflects: 
the  ordinary  parts,  which  can  be  divided 
into  triangles,  are  worked  in  the  manner 
alrea^  shown ;  but  the  cnrved  -parts  must 
be  measured  in  the  following  mode :  Draw 
the  line  E  D,  and  from  it  make  three,  or 
more,  off-sets  to  the  curved  part ;  take  firom 
£  to  1,  as  a  base,  and  half  th^  depth  of  the 
off-set  1,  as  an  idtitude ;  moltiply  them  to* 
gether:  then  take  from  1  to  2,  as  a  base, 
and  the  mean  of  the  depths  of  the  offsets 
2  and  3,  for  the  altitude ;  multiply  tliese  also 
together :  do  the  same  for  tlie  space  between 
2  and  S,  and' calculate  the  end,  between  3 
and  D,  as.  was  done  from  £  to  1 ;  the  snm 
of  their  several  products,  added  together, 
will  show  the  area  of  the  carve.  As  the 
other  airve  bends  invrard,  draw  the  Ime 
AE,  and  treat  it  the  same  as  was  done 
legai'ding  E  D :  then,  considering  the  entire 
triangle,  A  E  D,  as  a  part  of  the  field,  com* 
pote  its  contents,  and  deduct  from  it  the 
measures  taken  by  means  of  the  offsets 
4, 5, 6 :  the  residue,  added  to  the  contents 
oif  the  curve  from  £  to  D,  and  of  tlie  trian-  * 
gles  ABC,  and  ACD,  will  show  the  area 
of  the  whole  ficure  A  BCD  £.  It  is  ob- 
vious that,  in  this  manner,  the  extent  of 
water  may  be  deducted  firom  the  area  of 
any  field. 

The  next  figure.  No.  10,  shows  the  me- 
thod of  snrveymg  with- a  plain- table,  which 
usually  stands  upon  three  legs,  and  has  a 
compass  attached  to  one  side.  There  is  a 
box-wood  frame  <hat  fits  on  the  board  of 
the  plain-table,  and  is  graduated  with  360 
degrees.  Thb  serves  to  show  the  direction 
of  any  line  from  the  centre  of  the  board^ 
where  there  is  a  brass  stud,  or  plate,  let  in ; 
and  it  also  compresses  the  paper  so  as  to 
prevent  its  shifting.  To  this  mstmment 
there  is  a  brass  rule  of  two  feet  ^ong,  with 
ends  tnroed  up  at  right  angles,  m  which  are 
iiitBy  or  sights,  to  direct  the  surveyor's  eye. 


He  phices  the  rule  so  as  to  touch  the  brasf 
centre,  and  directing  it  to  any  particidar 
point,  observes  the  angle  it  makes,  accord^ 
ing  to  the  index  on  the  box  wood  frame, 
while  an  assistant  measures  the  distance, 
firom  the  centre  imder  the  plain-table,  to 
the  point  observed..  The  surveyor  draws  a 
line  on  the  paper,  in  the  direction  of  the 
brass  rule,  fi-om  the  exact  centre  of  tlie 
pbun-table,  and  notes  down  at  the  side  of 
that  line,  what  its  length  may  be  in  chains,  * 
links,  Sccy^  according  to  Gunter*s  scale ;  or 
else  in  yards  and  feet,  as  in  fiuniliar  measure- 
ment  Thus,  in  fig.  10,  A  represents  the 
plam  table,  placed  in  the  centre  of  the  field 
BCDE:  /f  is  the  rule  vrith  sights:  the 
figures  written  on  the  sides  of  tlie  lines  pro* 
ceedmg  to  the  four  comers,  express  tbeir 
several  diftances  from  the  centre  of  the 
plam-table.  This  mode  ofsurveymg  is  pecu- 
liarly suited  to  small  surveys ;  especially  to 
the  mteriors  of  enclosed  places ;  and  lias  the 
advantage  of  forming  the  plan  on  the  paper, 
as  the  survey  proceeds :  for  the  number  of 
yards,  &c.  being  set  off,  from  the  scale  on 
the  brass  rule,  on  tlie  several  directing  lines, 
as  from  the  c^tre  A  to  B,  C,  D,  and  E, 
respectively ;  and  their  lengths  being  deter- 
mined by  their  several  due  measures,  the 
lines  BC,  CD,  D £,  £B,  will  give  a  true 
fiie-simile  of  the  shape  of  the  field.  The 
contents  must  be  ascertained  by  dividing 
the  field,  as  before  explamed,  into  triangles, 
whose  conjoint  measurements  will  amount 
to  its  contents. . 

Although  the  plain-table  is  not  a  sufficient 
instrument  for  general  purposes,  it  is  in  the 
foregoing  instance  extremely  convenient : 
its'nse  may  be  extended,  under  due  pre? 
cantion,  to  ascertaining  tlie  distances  of  re- 
mote, or  of  inaccessible,  objects,  situated 
on  the  same  level  with  itself.  But  for  such 
purposes  a  theodolite,  standard-triangle,  cir- 
cmnferentor,  or  some  instrument  capable 
of  taking  heights,  as  well  as  levels,  is  ordi- 
narily employed.  The  following  proposition 
will  illustrate  the  above  point,    ' 

PropositioH  XL  '*  To  ascertain  the  dis* 
tance  of  an  object  at  C,  fi*om  the  point  B, 
fig.  ll.**  Draw  the  base  line,  B  A,  in  any 
convenient  direction,  and  firom  each  station 
(commonly  marked  by  surveyors  0 )  ob* 
serve  what  angle  is  made;  m.  at  B,  ascer^ 
tam  the  value  (or  extent)  of  the  angle  CBA^ 
and  at  A,  the  vahie  of  tlie  angle  CAB : 
take  care  to  be  very  correct  as  to  the 
measurement  of  your  base  line;  which  we 
will  take  at  120  yards.  Now,  the  points 
A  and  B  bemg  established  at  a  certain  div 
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tukce,  and  the  two  angles  they  moimtty  fonn ' 
with  C  being  ascertained  by  the  gradnated 
edge  of  the  instrament ;  it  follows  that  the 
mtersection  of  the  two  sights,  from  B  to  C, 
and  from  A  to  C,  will  determine  die  exact 
locality  of  C :  let  the  line  B  C  be  measored 
on  (he  same  scale  from  which  BA  was 
taken,  and  it  will  shQw  the  distance  of  C 
from  B.  In  this  manner  the  whole  horizon 
may  be  snnreyed  from  the  base  Une  A  B ; 
'  except  such  parts  as  may  faiy  m,  that  is, 
occupy  the  same  durection  therewith*  And 
it  is  to  be  obsenred,  that  in  laying  a  base 
line,  the  nearer  the  angle  of  interBCction,  as 
at<^,  is  to  a  right  angle,  the  more^  exactly 
will  the  distance  be  denoted.  Hence  a 
great  extent  of  baseline  is  to  be  preferred, 
when  at  command  i  and,  if  practicable,  no 
angle  under  twenty  degrees  should  be  made : 
it  is  always  better  to  take  a  new  station 
than  to  make  acute  angles  withtthe  object 
to  be  surveyed ;  which  may,  for  the  most 
part,  be  easily  avoided  m  horizontal  sights; 
>ut  m  vertical  observations,  very  acute  an- 
gles will  ordinarily  occur.  /  ■^ 

Thus,  in  Proposition  X,  '*  which  relates  to 
ascertaining  the  heights  of  Pand  0,(fig.  12) 
from  the  level  of  C,  and  the  distance  of  Cfrom 

B,  cannot  be  effected  bat  by  acute  angles.** 
Here,  in  lieu  of  laybg  the  base  line,  AB, 
as  nearly  as  possible  square  with  the  point 

C,  we  pUice  it  in  the  exact  direction  there* 
with.  Then,  after  taking  the  angles  of  ele- 
vation from  the  horizon  at  the  station  B,  to 
the  two  pointo  O  and  P,  and  measuring  the 
exact  length  of  the  base  Ihie  A  B,  the  m* 
stroment  b  removed  from  B  to  A  ;  inhere 
two  more  sights  are  taken  to  O  and  P.  We 
have  thus  the  two  angles,  P  B  A  and  P  A  B, 
determining  the  locality  of  P ;  and  the  two 
angles,  O  B  A  and  O  A  B,  determining  the 
locality  of  O.  Now  the  line,  B  A,  being 
prolonged,  and  the  perpendicular,  PO,  be- 
ing likewise  continued,  will  intersect  in  C. 
The  lines,  P  B,  OB,  and  C B,  being  mea* 
sured  on  the  same  scale  whence  the  base 
line^  A  B,  was  taken,  the  altitudes  of  P  and 
of  O,  with  their  intermediate  distance,  will 
be  given ;  while  the  distance  of  C  from  B 
win  l>e  exhibited. 

We  shall  conclude  this  article  with  a  few 
words  on  the  manner  of  carrying  a  line  of 
sight  over  a  hill,  as  is  often  done  for  the  for- 
mation of  a  road,  or  fbr  the  conducting  a 
canal  over  a  rising  ground;  in  which  case 
the  level  must  be  preserved* 

PropositUm  XL  **  To  carry  a  line  of 
sight,  or  a  level,  in  the  direction  of  A  B, 
#ver  the  rising  ground  C."  Ascertain  where 
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the  line  of  sight  strikes  the  hill  at  e;  any 
the  instrument  to  that  point,  and,  in  the 
exact  direction  of  the  former  sight,  take  a 
second  sight  from  f  to  a,  or  to  any  conve- 
nient spot,  where  a  pole  and  target  shoahl 
be  fixed.    See  Levels.    As  tiiis  survey  for 
a  canal  is  to  be  taken  by  means  t>f  a  spiat 
level,  the  exact  altitude  Of  each  sight  moat 
be  taken,  by  noting  the  height  of  Uie  taiget 
from  the  plain,  A  B,  at  every  sight^  or  by 
following  op  a  regular  succession  of  levels, 
each  of  which  will  be  the  height  of  the  fai- 
strume^t  above  the  last.    Thus  the  hill  wiQ 
be  ascended :  tiie  descent  on  the  other  side 
is  effected  by  the  inversion  of  the  fore- 
going mode ;  always  taking  the  descending 
levels  of  the  target  for  canals;   but  for 
roads,  or  for  laying  do¥m  a  meridional  line, 
when  once  the  summit  is  gained,  a  long 
sight  may  be  taken  to  a  distant  ol^ect: 
this  subject  is  pleasingly  exemplified  in  a 
new  work  published  by  Longman  and  Co^ 
entitled  ^*  Mathematics  simplified,  and  prae- 
cally  illustrated,"  in  which  a  great  variety 
of  instmctive  and  useful  matter  will  bt 
found,  together  with  the  description  of  a 
new  instrument,  on  a  very  simple  construc- 
tion, said  to  be  eqiml  to  every  branch  of 
surveying. 

SUS,  the  fto^,  va  natural  history,  a  genss 
of  Mammalia,  of  the  order  of  Belluae.  Ge> 
neric  character :  four  front  teeth  in  the  up- 
per jaw,  converging ;  six  in  the  lower,  pro- 
jecting ;  two  ttLsks  in  tiic  upper  jaw,  sliort; 
two  hi  tlie  lower  standing  out ;  snout  trun- 
cate, prominent,  and  moveable:  feetclovea* 
These  animals  are  allied  by  their  teeth  to 
the  carnivorous  quadnipeds,  and  by  their 
cloven  feet  to  the  ruminating  ones.  They 
feed  almost  indifferently  upon  animal  and 
v^etable  substances,  devouring  with  avidi- 
ty what  is  most  nauseous  and  disgustnig. 
Tiiey  use  their  snout  for  digging  up  the 
ground  in  quest  of  roots,  are  fond  of  rolling 
and  wallowing  in  mud,  and  are  distingnisbed 
by  extreme  fecundity.  There  are  six  spe- 
cies, of  which  the  following  are  the  mMt 
important  t 

S.  scrofa,  the  conmion  hog.  All  the  va- 
rieties of  this  animal  originate  in  the  wfld 
boar,  which  is  found  in  most  of  the  tempe- 
rate regions  of  Europe  and  Asia.  It  is 
smaller  tiian  tiie  domesticated  animal,  and 
uniformly  of  a  dark  grey  colonr,  approach- 
ing to  black.  It  is  armed  with  forroidaUo 
tusks,  sometimes  ten  inches,  or  even  more, 
in  length ;  those  in  the  under  jaw  curving  in- 
wards, and  capable  from  their  size,  strength, 
and  sharpness,  of  inflicting  the  most  dntA- 
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fid  woiuMk.  Before  these  animab  tttain 
their  third  yetr  they  are  gregarions  and, 
wheD  danger  is  at  hand  particularly,  they 
muster  in  numerous  parties,  and  with  great 
promptitode^  at  the  signal  of  alarm.  Unit- 
ing thus,  they  present  so  formidable  an  ar- 
ray, as  speedily  to  disperse  the  enemy,  few 
creatures,  or  none,  daring  to  commence  an 
attack  against  such  a  combination  of  strength 
and  valour  as  they  exhibit.  When  the  wild 
boar  is  complete  in  growth,  he  depends  up- 
on his  sotitary  exertions  for  his  protection, 
is  seldom  seen  in  society,  ranging  the  foi*e8ts 
akme ;  rarely  commencing  an  attack,  as  his 
food  consists  almost  solely  of  roots  and  ve- 
getables, but  repelling  onie  with  all  the 
fierceness  of  courage,  and  all-the  resent- 
snent  of  rataliation. 

These  animals  are  often  hunted  by  dogs, 
particularly  of  the  mastiff  breed.  After 
many  pauses  in  their  progress,  in. which 
they  turn  round,  and  defy  their  enemies  to 
tlie  attack,  which,  however,  is  generally  de- 
cked, they  at  length  Infuse  to  proceed, 
and  halt  for  flie  grand  and  final  conflict; 
in  which,  tlioogh  erentually  overpowered 
by  the  number  of  dogs,  and  the  spears  of 
the  hunters,  they  defend  themselves  with 
the  most  astonishing  intrepidity,  perseve* 
lance,  and  energy;  and,  regarding  their 
case  as  absolqtely  desperate,  determine,  at 
least,  not  to  die  unrevenged.  See  Mamma- 
lia, Plate  XXL  fig.  1. 

The  common  hog  has  smaller  tusks  and 
larger  ears  than  the  wild  boar,  and  is  gene- 
raDy  of  a  dull,  or  dirly,  yellowish- white. 
It  is  domsy  in  its  shape,  filthy  in  its  man- 
ners, and  gross  and  ravenous  in  its  food,  de^ 
vouring  almost  every  variety  of  rejected 
animal  or  vegetable  sukMtance,  and  dis- 
tinguished by  the  quantity  nearly  as  much 
aa  by  the  rankness  of  its  food.  The  offid 
<if  the  kitchen,  garden,  and  bam,  furnishes 
it  with  an  exquisite  banquet.  It  was  re- 
jected as  unclean  both  by  the  founders  of 
tiie  Jewish  and  Mahometan  religion,  as  on- 
fit  for  human  sustenance,  f  ^r  which  it  is, 
nevertheless,  most  admh^bly  adapted,  and 
of  hicalcnhible  value.  The  sailors  'Of  the 
British  navy  are  in  a  great  degree  support- 
ed by  tlie  flesh  of  that  animal  which  Moses 
and  Mahomet  decided  to  be  unfit  for  the 
food  of  man ;  and  in  most  countries  of  Eu- 
rope, it  is  an  important  and  indispensible 
article  of  the  food  of  the  inhabitanu.  The 
bog  is  possessed  of  an  acute  smell,  and  is 
highly  agitated  during  tlie  riolent  blowing 
of  certain  vrinds,  nttering  the  most  dread- 
§ad  foreaats,  and  exhibiting  the  highest  rest- 
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lessness,  apprehension,  and  turbulence.  It 
is  fattened  to  an  extraordinary  size,  and  has 
been  known  to  attain  the  almost  incredible 
weight  of  1215  pounds.  It  produces  two 
Utters  in  the  year,  and  in  each  from  tea  to 
twenty  young  ones.  The  male  must  be 
kept  at  a  distance  from  these,  as  it  will 
otherwise  destroy  and  devour  them,  and  the 
female  herself  has  often  acted  this  unnatural 
'  part,  and  is  particularly  apt  to  do  it,  if  ob- 
served attentively,  during  the  crisis  of  par- 
turition. The  hog  was  unknown  in  Ameri* 
ca  when  that  quarter  of  the  world  was  dis- 
covered  by  the  Spaniards,  but  now  abouuds 
in  every  part  of  it.  The  Chinese  breed  it 
most  vahied  in  Engkind.  There  is  an  acci- 
dental variety  of  the  domestic  hog  with  un«  i 
dirided  hoefl^ 

S.  Ethiopicus,  or  the  Ethiopian  hog,  is 
very  similar  to  the  last.  It  is  fierce  and 
formidable  in  the  highest  degree,  aud  bor- 
rows in  the  ground,  in  deep  recesses  which 
it  prepares  with  both  its  hoofs  and  nose.  It 
is  particularly  distinguished  by  a  large  lobe, 
or  wattle,  beneath  each  eye. 

S.  baby-roussa  is  remarkable  for  the  form 
and  situation  of  the  upper  tusks,  which  are  . 
placed  externally,  and  turn  upwards  in  a 
'  curve  towards  tlie  forehead.  It  abounds  in 
the  Indian  island?,  lives  solely  on  vegetables, 
and  rests  itself,  in  sleep,  by  hooking  its 
upper  tusks  round  the  branch  of  a  tree.  It 
can  swim  with  rapidity,  apd  is  valued  for 
food. 

S.  sajassu,  or  the  Mexican  hog,  or  pe- 
can, is  the  only  animal  of  the  genus  native 
of  America,  where  it  is  gregarious,  fierce 
and  dangerous,  and  is  occasionally  seen  in 
herds  ot  several  hundreds.  It  feeds  on  fruits 
and  roots,  and  also  on  serpents,  lizards,  and 
toads,  and  will  attack  and  devour  the  rattle- 
snake, we  are  told,  without  the  slightest  in- 
jury. It  is  less  than  the  common  hog,'  has 
bristles  nearly  resemblmg  tlie  prickles  of 
an  hedge-hog,  and  is  also  distinguished  by 
an  orifice  on  its  back,  from  which  perpo- 
tually  issues  a  most  fetid  watery  humour. 
The  pecari  will  skin  snakes  by  means  of  its 
teeth  and  feet,  before  it  devours  them,  with 
great  dexteri^.  The  common  hog  is  re- 
ported, on  good  authority,  to  attack  and 
eat  the  rattle-enake  with  the  same  impu- 
nity as  the  pecari.  For  tlie  baby-roussa, 
see  Mammalia,  Plate  XX.  fig.  3. 

SUSPENSION,  or  Points  of  Suspension^ 
in  medianics,  are  those  points  in  the  axis  or 
beam  of  a  balance,  ^-herein  Uie  weiglits 
are  apj)fied,  or  from  which  tliey  are  snt« 
peoded. 
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S0SP£NftioN  of  arms,  in  war,  a  short  tjiice 
agreed  on  by  both  armies,  in  order  to  biiry 
the  dead,  wq^t  for  fresh  instructioiis,  or  the 
like. 

Suspension,  in  rhetoric,  is  the  carrying 
on  a  period  or  disconrse,  in  such  a  manner 
as  to  keep  the  reader  in  expectation  of 
something  considerable  in  the  conchision. 
But  great  care  must  be  taken  that  tlie  read- 
er's expectation  1>e  not  disappointed;  Cor 
nothing  is  more  contemptible  than  to  pro- 
mise much  and  perform  little ;  or  to  usher 
in  an  errant  trifle  witli  the  formality  of  pre- 
.face  and  solemn  preparation. 

SWABBER,  an  inferior  officer  on  board 
ships  of  war,  whose  employment  it  is  to  see 
that  the  decks  are  kept  neat  and  clean. 
'  SWARTZ1A,  in  botany,  so  named  it 
honour  of  Olof  Swai  tz,  M.  D.,  a  genus  of 
the  Polyadelphia  Polyandria  class  and  or- 
der. Essential  cliaracter :  calyx  four-leaved ; 
petals  single,  lateral,  flat;  legume  one* 
celled,  bivalve  j  seeds  arillated.  There  are 
six  species. 

SWEDENBORGIANS,  a  modem  reli- 
gious sect,  so  called  from  their  founder, 
Emanuel  Swcdenborg,  a  Swedish  noble- 
man, who  was  born  at  Stockholm  in  the 
year  1689,  and  died  at  London,  1772,  at 
tlie  advanced  age  of  eighty-four  years.  His 
father  was  a  Lutheran  bishop,  and  was  pre- 
sident of  the  Swedish  churches.  During 
the  early  part  of  his  life,  Emanuel  Swcden- 
borg dtivoted  himself,  with  uncommon  as- 
siduity, to  the  study  of  useful  and  honour- 
able science,  and  his  labours  and  acquire- 
ments soon  procured  .him  the  ilotice  of 
Charics  XII.  King  of  Sweden,  who  made 
hun  extraordinary  assessor  to  the  Royal 
College  of  the  Mines,  &c.  a  place  of  great 
honour,  trust,  abd  emolument. 

In  the  year  1734,  he  printed  at  Ldpsic 
his  **  Regiium  Minerale/'  in  three  volumes, 
folio.  He  also  wrote  a  treatise  on  tlie  Po- 
sition and  Course  of  the  Pkinets,  and  an*> 
other  on  the  Tides.  Had  the  ingenious  ba- 
ron conflned  his  attention  to  these  useful 
and  honourable  pursuits,  his  learning  and 
virtues  would  have  secured  to  his  memory 
the  universal  esteem  and  respect  he  would 
so  justly  have  merited ;  but  leaving  the  pur- 
suits of  learning  for  the  mysteries  of  a 
new  tlieological  creed,  he  entirely  devoted 
himfleU*  to  metaphysical  speculations  and 
Spiritual  inquiries.  BeUevihg  himself  to 
have  received  an  extraordinary  manifesta- 
tion of  supernatural  light,  he  forsook  the 
paths  of  learning  and  rational  science,  and 
became  the  friend  and  associate  of  'angela^ 
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and  disembodied  <<  mhiisters  of  grace.'' 
"  I  am,"  says  he,  in  a  letter  to  a  frieed, 
•*  a  fellow,  by  invitation,  of  the  Royal 
Academy  of  Sciences  at  Stockholm,  bat 
have  never  denied  to  be  of  any  other  ooiw- 
muniiy,  as  I  befong  to  the  society  of  an^ 
gels,  in  which  thuigs  spiritual  and  heavenly 
are  the  only  subjects  of  disconrse  and  entci^ 
tainmeot ;  whereas,  in  our  literary  societies, 
the  attention  \s  wholly  taken  up  with  things 
of  this  world." 

V  Thus  abstracted  from  sublunary  inter- 
course, and  thus  higlily  privileged  to  "  s»»e 
things  invisible,"  the  pioos  baron  devoted 
a  long  life,  and  employed  his  extraordinary 
talents  and  genius  in  forming  and  establish- 
ing the  followuig  curious- and  ingenioos  syso 
tern  of  Christian  theology,  which  constitntes 
the  subject  of  the  present  article. 

1.  Cofftrary  to  Unitarians,  who  deny, 
and  to  Trinitarians  who  hold,  a  trinity  i^ 
persons  in  the  godhead,  the  Swedenbor- 
gi^ns  maintain  that  there  is  a  divine  trinity 
in  the  person  of  Jesus  Christ,  consisting  o€ 
Fatlier,  Son,  and  Holy  Gho«t,  just  like  the 
human  trinity  in  every  individual  man,  of 
soul,  body,  and  operation ;  and  as  the  latter 
trmity  constitutes  one  man,  so  the  former 
constitutes  oile  Jehovah  Ood,^  who  is  at 
once  the  Creator,  Redeemer,  and  Regene- 
rator. 

3.  That  Jehovah  God  himself  came  down 
from  heaven,  and  a^siuned  huftiau  nature 
for  the  purpose  of  removing  hell  from  man, 
of  restoring  the  heavens  to  order,  and  pre- 
paring the  way  for  a  new  chbrcli  upon 
earth ;  and  that  herein  consists  the  true  na- 
ture of  redemption,  which  was  efl^ected 
solely  by  tlie  omnipqtenee  of  the  Lord's  di^ 
vine  humanity. 

S.  They  hold  the  notion  of  pardon  ob» 
tained  by  a  vicarions  sacrifice  or  atone- 
ment, as  a  frindamental  and  fatal  error ;  bat 
tliat  repentance  it  the  foondation  of  the 
church  in  man;  that  it  consists  in  a  man^l 
abstainmg  from  all  evils,  because  they  are 
sins  against  God,  Stc, ;  that  it  is  productive 
of  regeneration,  whicJi  is  not  an  instanta- 
neous, but  a  gradual  work,  efiected  by  the 
Lord  alone,  through  charity  and  faith,  dor- 
ins  man*s  co-operation. 

4.  That  man  has  free-will  io  spiritual 
ttiings,  whereby  he  may  jou  himself  by  re* 
ciprocation  with  tli^  Lord. 

5.  That  tlie  imputation  of  the  merits  and 
righteonsnesR  of  Christ  is  a  thmg  as  abnud 
and  impossible^  as  it  wonid  be  to  iropate  to 
any  man  the  works  of  creation :  for  the 
merits  and  righteoosneu  of  Christ  coomt 
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ID  redemption,^  which  b  aa  miichr  the  work 
of  a  divme  and  omnipotent  being,  as  crea- 
tion itself.  They  maintain,  however,  that 
tlte  impntation,  wiiich  really  takes  place,  is 
an  impntation  of  good  ^nd  evil ;  and  that 
this  is  according  to  a  man's  life. 

6.  That  the  doctrine  of  predestination 
and  jnstification  by  faith  ^lone,  is  a  mere 
biunsn  invention,  and  not  to  be  found  in 
the  word  of  Cod. 

7.  That  the  two  sacraments  of  baptism 
and  the  holy  snpper  are  essential  institn* 
tions  in  the  New  Cimrch,  the  genuine  and 
rational  oses  of  which  are  now  discovered^ 
together  with  tlie  spiritual  sense  of  tlie  holy 
word. 

8.  That  the  sacred  scriptiure  contains  a 
threefold  sense,,  namely,  celestial,  spiiitual, 
and  natural,  which  are  united  by  corres- 
pondences ;  and  that  in  each  sense  it  is  di- 
vine tmtl),  accommodated,  respectively  to 
the  angels  of  the  three  heavens,  and  also  to 
men  on  earth. 

9.  That  th€  books  of  tlie  Word,  (or  the 
seriptares),  are  those  which  have  the  inter- 
nal sense,  and  are  the  five  books  of  Moses, 
the  books  of  Joshua,- Judges,  Samuel,  Kings, 
the  Psalms,  and  all  tlie  Prophets :  also,  the 
foar  Evangelists,  and  ,the  Revekition ;  and 
that  tlie  other  books,  viz.  the  books  of 
Ruth,  the  Chronicles^  Ezra,  Nehemiah,  Es- 
ther, Job,  Proverbs,  Ecclesiastes,  Song  of 
Solomon,  in  the  Old  Testament;  and  tlie 
Acts,  together  with  all  the  Epistlejt  in  the 
New,  not  liaving  the  internal  sense,  are  not 
tlie  word,  or  divine  revelation. 

10.  That  ui  tlie  spiritual  world  there  is  a 
siui  distmct  from  that  of  the  natural  world, 
the  essence  of  which  is  pSre  love  from  Je- 
hovah Gody  vrho  is  in  tlie  midst  tliereof ; 
that  the  heat  also  proceeding  from  that  snn, 
is,  in  its  essence,  love ;  and  the  light  thenco 
proceeding  is,  in  its  essence,  wudom ;  and 
by  the  instnimentahty  of  that  sun,  all  tilings 
were  created,  and  continue  to  subsist,  both 
u  the  spiritual  and  in  the  natural  world. 

11.  They  maiutain,  that  tliere  is  not  in 
the  nniversal  heaven,  a  single  angel  that 
was  created  so  at  the  ffrst,  nor  a  single  de- 
vil in  alt  hell  that  liad  been  created  an  angel 
of  light,  and  was  aAerwards  cast  out  of  hea- 
ven; but  that  all  both  in  heaven  and  hell 
are  of  the  human  race ;  in  heaven  such  as 
had  Uved  iu  the  world  in  heavenly  love  and 
fiiith,  and  in  hell  such  as  lived  in  hellish 
U>ve  and  &ith. 

12.  That  the  material  body  never  rises 
agam;  but  that  man,  immediately  after  his 
^partore  from  this  life,  rises  again  as  to  his 


spiritual  or-  substantial  body,  (which  was 
inclosed  in  his  materia!  body,  and  formed 
from  his  predomhoant  love,  whether  it  be- 
good  orevilj,  wlierein  he  continues  to  live 
as  a  man,  in  a  perfect  human  form,  in  all 
respects  as  before,  save  only  the  gross  ma- 
terial body,  which  he  puts  off  by  death, 
and  which  is  of  no  further  use. 

13.  That  the  state  and  condition  of  man 
after  death  is  according  to  his  past  life  in 
tliis  world;  and  the  predominant  love, 
which  he  takes  with  him  into  the  spuitual 
wortd,  continues  with  him  for  ever,  and 
can  never  be  changed  to  all  eternity ;  but 
if  evil,  he  abides  in  hell  to  all  eternity. 

14.  That  true  conjugal  love,  which  can 
only  subsist  between  one  husband  and  one 
wife,  is  a  primary  characteristic  of  the  new 
church,  being  grounded  in  the  maniage 
of  goodness  and.  truth,  and  correspondii  g 
with  the  marriage  of  the  Lord  and  his 
church ;  au<)  therefore  it  is  more  celestial, 
spiritiiul,  holy,  pure,  and  clean,  than  any 
other  love  m  angels  or  men. 

15.  That  the  science  of  correspondences, 
(which  has  been  lost  for  some  thousands  of 
years,  but  is  now  revived  ho  the  Theological 
Works  of  the  Honourable  Emanuel  Swe- 
denborg),  is  the  only  key,  to  the  spiritual, 
or  internal  sense  of  tlie  holy  word,  every 
page  of  which  is  written  bj  correspon- 
dences, that  is,  by  such  tilings  in  the  natural 
world  as  correspond  with  and  signify  things 
in  the  spiritual  world. 

16.  That  all  those  passages  in  the  scrip* 
tnres  generally  supposed  to  signify  the  de« 
struction  of  the  world  by  fiire,  &c,  com* 
monly  palled  the  last  judgment,  rnxjisi  be 
nnderstood  accordmg  to  the  above  science^ 
which  teaches,  that  by  the  end  of  tlie  worid 
is  not  meant  tlie  destruction  of  it,  but  tlie 
destniction  or  end  of  tlie  present  Chris- 
tian church,  both  among  Roman  Catliolics 
and  Protestants  of  every  description,  and 
tliat  this  last  judgment  took  place  in  the 
spiritual  world  in  the  year  1757. 

17.  That  the  second  advent  of  the  Lord, 
which  is  a  coming,  not  in  person,  but  in  the 
spiritual  or  internal  sense  of  bis  holy  word, 
has  already  commenced ;  that  it  is  effected 
by  means  of  his  servant  Emanuel  Sweden- 
borg,  before  whom  he  hath  manifested 
himself  in  person,  and  whom  he  hath  filled- 
vrith  his  spirit,  to  teach  the  doctrmes  of  the 
new  church  by  the  word  from  him ;  and 
that  this  is  what  is  meant  in  the  Revelation 
by  the  new  heaven  and  new  earth,  and  the 
new  Jerusalem  thence  descending. 
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tliese  doctrines,  to  say  the  least  of  tbem, 
areingeDious.  Many  persons  indeed,  of  great 
respectability,  and  not  a  few  aien  of  learoing 
and  talent,  even  of  the  present  day,  believe 
that  these  doctrines  are  something  more  tl^an 
ingenious.  It  is,  however,  not  a  little  ex- 
traordinary, that,  although  the  Swedenbor- 
gians  openly  deny  the  commonly  received 
doctrine  of  a  trinity  of  persons  in  the  God- 
head, and  believe,  as  they  certainly  do,  that 
to  assert  that  doctrine  is  nothing  less  than 
tritheism ;  and  when  it  is  also  considered 
that  the  system  of  the  highly-illuminated 
baron  has  excluded  that  otlier  orthodox 
doctrine  of  a  vicarious  sacrifice  by  the 
death  of  Christ,  we  say,  under  these  con- 
siderations, it  is  not  a  little  to  be  wondered 
at,  that  there  should  be  found  any  persons 
still  in  communion  with  our  established 
church,  who  profess  themselves  members 
of  the  New  Jerusalem  churdi,  as  revealed 
by  Emanuel  Swedenborg.  But  the  wonder 
increases  much,  upon  the  consideration  that 
some,  even  of  the  regular  clergy  of  the  Eng- 
lish Church,  are  to  be  found  among  the  dis- 
ciples of  the  honourable  baron !  The  pre- 
sent venerable  and  respectable  minister  of 
St  John's,  Manchester,  the  Reverend  Mr/ 
Clowes,  is  not  only  an  open  professor  of 
the  fiiith  of  the  New  Church,^  but  is  also 
the  well-known  translator  of  all  |he  baron's 
theological  publications!  The  forbearing 
temper  of  many  of  our  present  ecclesiasti- 
cal governors,  and  tlie  liberal  spirit  of  the 
times,  are  circumstances  not  a  little  ho- 
nourable to  the  national  character  In  gene- 
ral,  and  to  our  national  clergy  in  particu- 
lar. May  tlfis  spirit  and  this  forbeatanoe 
continue  to  increase,  until  no  discrepancy 
of  mere  opinion  whatever,  while  unaccom- 
panied by  errors  of  conduct  or  depravity  of 
heart,  shall  be  made  the  foundation  of  ha- 
tred, or  the  pretext  for  exclusive  civil  and 
religious  privileges ! 

SWERTIA,  in  botany,  so  named  in  ho- 
nour of  Eman.  Sweert,  a  genus  of  the  Pen- 
tandria  Digynia  class  and  order.  Natural 
order  of  Rotaceae.  Gentianse,  Jussien. 
Essential  character :  corolla  wheel-shaped ; 
nectariferous  pores  at  the  base  of  the  seg- 
ments of  tlie.  corolla  ;  capsnle  one-celled, 
two-vaWed.  Tliere  are  six  species. 
.  SAV IKTEN  lA,  in  botany,  mahogany  tree, 
80  named,  in  honour  of  the  illustrious  Ge- 
rard, L.  B.  a  Swieten,  archiater  to  Maria 
Teresa,  Empress  of  Geimauy,  a  genus  of 
the  Decandria  Monogynia  class  and  order. 
Natural  order  of  Trihilatae.  Meliae,  Jussieu. 
Essential  character  i  ca)>x  five-cleft;  petals 
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^re  ;'nectkty  cylindric,  bearing  theaDthen 
at  the  mouth ;  capsules  tfrve-celied,  woody, 
opening  at  the  base ;  seeds  imbricate,itiiiged. 
There  are  three  species.   The  8.  mahoganiy 
mahogany  tree,  is' very  lofty  and  spreading, 
with  a  wide  handsome  head ;  leaves  reclin- 
ing, alternate,  shining,  eight  mches  long, 
numerous  ^n  the  younger  branches ;  leaf- 
lets mostly  in  four  pairs,  quite  entire,  aca- 
minate,  bent  in  backwards,  petioled,  oppo- 
site, an  inch  and  half  long ;  racemes  sab- 
corynibed,  with  about  eight  flowers  in  each, 
axillary,  solitary,  two  inches  long;  flowers 
small,  whitish.   The  mahogany  tree  is  a  na- 
tive of  the  warmest  parts  of  America,  and 
grows  plentifully  in  the  isUnds  of  Cuba, 
Jamaica,  and  Hispaniola ;  in  these  islands 
the  tree  grows  to  a  very  large  size,  so  as  to 
cut  into  planks  of  six  feet  breadth :  those 
on  tlitt  Bahama  Islands  are  not  so  large  -, 
thes<>,  however,  are  frequently  four  feet  in 
diameter,  and  rising  to  a  great  height,  not- 
witlistanding  they  are  generally  found  on 
the  solid  rock,  where  there  seems  to  be 
scarcely  any  earth  for  their  nonrisfament 
Hie  wood  brougtit  from  the  Bahama  Islands 
has  usually  passed  under  the  name  of  Ma- 
dcii-a  wood  ;  this  the  Spaniards  make  great 
use  of  for  building  ships ;  it  is  better  adapt- 
ed to  this  purpose  than  most  sorts  of  wood 
yet  known,  being  very  durable,  resisting 
gun  shots,  and  burying  the  shot  witbovt 
splintering.    The  excellency  of  this  wood 
for  all  domestic  purposes  has  been  long 
known  in  England. 

SWIMMING,  tlie  ah,  or  act,  of  snstahh 
ing  the  body  in  watery  and  of  moving  there- 
in; in  which  action  the  air-bladder  and  fins 
of  fishes  bear  a  considerable  part.  Hone 
have  supposed,  that  the  motion  af  fish  ia 
the  water,  depends  princJpaOy  npon  the 
pectoral  fins,  but  the  coatraty  Is  easily 
proved  by  experiment ;  for  if  the  pectond 
fins  of  a  fish  are  cut  off,  and  it  be  again  pat 
into  the  water,  it  will  be  found  to  move 
forward  or  sideways,  npvrard  or  downward, 
as  well  as  it  did  when  it  had  them  on.  If  a 
fish  be  carefully  observed,  while  swiraning 
in  a  bason  of  clear  water,  it  will  be  fomd 
not  to  keep  these  pectoral  fins  constantly 
expanded,  but  only  to  open  them  at  such 
times  as  it  would  stop  or  change  its  coorse ; 
this  seeming  to  be  their  principal,  it*  not 
their  only,  use.  The  pectoral  and  ventnl 
fins,  in  tlie  common  fishes  of  a  compressed 
form,  serve  in  the  same  manner  in  keeping 
the  fish  still,  and  serve  in  scarce  any  other 
motion  than  that  towards  the  bottom :  •• 
that  this  motion  of  the  fisb|  wlddi  bas  bctt 
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K«iienlly  attrilratecl  to  their  fins,  is  almost 
wbolly  owing  to  tlieir  muscles,  and  the  equi- 
poise of  their  air-bladder.  That  the  use  of 
the  pectoral  and  ventral  dm  is  to  keep  the 
fi*h  steady  and  upright  in  the  water,  is  evi- 
<ient  from  the  consequences  of  their  loss : 
iT  they  are  cut  off,  and  the  fish  put  again 
into  the  water,  it  cannot  continue  in  its  na- 
tural erect  posture,  but  staggers  about  and 
rolls  frota  side  to  side.  The  fins  of  the 
back  and  anus  are  also  of  great  use  to  the 
keeping  the  creature  in  its  natural  posi- 
tion, as  is  easily  seen  by  cutting  them  off, 
and  observing  the  motions  of  the  fisli  after- 
wards.  Though  a  great  ded)  depends  on 
the  motion  of  the  muscles  of  the  several 
parts  cf  the  body,  in  the  swimming  of  the 
fi«b,  yet  the  tail,  ^d  those  muscles  which 
move  the  lower  part  of  the  body,  to  which 
it  U  affixed,  are  the  great  instruments  by 
which  their  swift  motions  in  the  water  are 
performed.  The  moving  the  tail,  and  that 
part  of  the  body  to  which  it  adheres,  back- 
ward and  forward,  or  sideways  any  .one 
way,  throws  the  whole  body  of  the  Mt 
strongly  the  contrary  way;  and  even  in 
awimmtng  strait  forward,  the  motion  and 
direction  are  both  greatly  assisted  by  the 
vibrations  of  this  part,  as  may  be  expe- 
rienced in  the  motion  of  a  boat,  which, 
when  impelled  forward,  may  be  firmly  guid- 
ed by  means  of  an  oar  held  out  at  its  stem, 
and  moved  in  the  water  as  occasion  dircct<<. 
The  dorsal  mnscles,  and  those  of  the  lower 
part  of  the  body  between  the  anus  and  tail, 
are  the  principal  that  are  used  in  the  mo- 
tion of  this  part,  and  these  are  therefore 
the  qiost  useful  to  the  fish  in  swimming. 
The  muscles  of  the  belly  seem  to  have  their 
principal  use  in  the  contracting  the  belly 
and  the  air-bladder.  They  have  been  sup- 
posed of  use  to  move  the  belly-fius;  but 
there  are  too  many  of  them  for  such  a  pur- 
pose, and  these  fins  have  each  its  peculiar 
raosde  fully  sufficient  to  the  business.  Tlic 
nse  of  the  tail  in  swimming  is  easily  seen, 
by  cutting  it  off,  and  committing  the  fish  to 
the  water  without  it,  in  which  case  it  is  a 
most  helpless  creature. 

Brutes  swim  naturally,  but  men  attain 
this  art  by  practice  and  industry :  it  consists 
principally  in  striking  alternately  with  the 
hands  and  feet :  winch,  like  oars,  row  a  per- 
son forward :  he  most  keep  his  body  a  little 
obliqne,  that  he  may  the  more  eanly  erect 
his  head,  and  keep  his  mouth  above  water. 

We  shall  here  insert  some  maxims  on  the 
art  of  swimming  that  may  be  nsefiU,  and 


which  are  said  to  have  been  written  by  the 
late  Dr.  Franklin. 

1.  That  tliongh  tlie  legs,  arms,  and  l/ead, 
of  a  human  body,  being  solid  parts,  are  spe- 
cifically sometliing  heavier  than  fresh  water, 
yet  the  trunk,  particularly  the  upper  part, 
from  its  hoUowness,  i^  so  much  lighter  than 
water,  as  that  the  wliole  of  the  body,  taken 
together,  is  too  light  to  sink  wholly  under 
water,  but  some  part  vrill  remain  above, 
until  the  lungs  become  filled  with  water; 
which  happens  from  drawing  water  into 
them  instead  of  air,  when  a  person,  in  the 
fright,  attempts  breathmg  while  the  mouth 
and  nostrils  are  under  water.  S.  That  the 
legs  and  arms  are  specifically  lighter  than 
salt  water,  and  will  be  supported  by  it^  so 
that  a  human  body  would  not  sink  in  salt 
vrater,  though  the  lungs  were  filled  as  above, 
but  firom  the  greater  specific  gravity  of  the 
head*  3.  That  therefore  a  person  throwing 
himself  on  his  back  in  salt  water,  and  ex- 
tending his  arms,  may  easily  lie  so  as  to 
keep  his  mouth  and  nostrib  free  for  breath- 
ing; and,  by  a  small  motion  of  his  hands, 
may  prevent  turning,  if  he  should  perceive 
any  tendency  to  it,  4.  Tliat  in  fresh  wa- 
ter, if  a  man  throws  himself  on  his  back, 
near  the  surface,  he  cannot  long  continue  in 
that  situation,  but  by  proper  action  of  hii 
liands,  on  the  .water.  If  he  uses  no  such 
action,  the  legs  and  lower  part  of  the  body 
will  gradually  ^nk  till  he  comes  info  an  up- 
right position,  in  which  he  will  contiune 
suspended,  the  hollow  of  the  breast  keep- 
ing the  head  uppermost  5.  But  if  in  this 
erect  position,  the  head  is  kept  upright 
above  tlie  shoulders,  as  when  we  staiid  on 
the  ground,  the  inunersion  will,  by  the 
weight  of  that  part  of  the  head  that  is  out 
of  water,  reach  above  tlie  mouth  and  nos- 
trils, perh&ps  a  little  above  the  eyes,  so  that 
a  man  cannot  long  renuiin  suspended  in  wa- 
ter with  his  head  in  that  position.  6.  The 
body  continuing  suspended  as  before,  and 
upright,  if  the  head  be  leaned  quite  back, 
so  that  the  face  looks  upwards,  all  the  back 
part  of  the  head  being  then  under  water, 
and  its  weight  consequently  in  a  great  mea- 
sure supported  by  it,  the  face  will  remain 
above  water  quite  free  for  breathing,  will 
rise  an  inch  higher  every  inspiration,  and 
sink'  as  much  every  expiration  but  never  so 
low  as  that  the  water  may  come  over  the 
mouth.  7.  If  therefore  a  person,  unac- 
quainted .with  svrimmittg,  and  falling  acci- 
dentally into  the  water,  could  have  pre- 
tence cf  mind  sufficient  to  avoid  struggling 
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abd  pUtngingy  and  to  let  the  body  take  tins 
natural  position,  he  might  continue  loiig 
safe  from  drowning,  till  perhaps  help  would 
come.  For  as  to  the  clothes,  their  addi- 
tional weight  while  immersed  is  very  incon- 
siderable,  the  water  supporting  it ;  thotij^h 
when  he  comes  out  of  the  water^  he  would 
find  therti  very  heavy  indeed.  ITie  subject 
has  within  the  last  two  or  three  years  been 
iavestigated  in  Nicholson's  Philosophical 
Journal,  whence  it  should  seem  that  if  a. 
person  could  have  sufficient  presence  of 
mind  neyer  to  raise  his  hands  above  vrater, 
he  could  not  sink. 

SWIVEL,  in  gimnery,  a  smaU  piece  of 
artillery  carrying  a  shot  of  half  a  pound 
weigtit,  and  fixed  in  a  socket 'on  the  top  of 
a  ship*s  side,  stern,  or  bow,  and  also  in  the 
tops  ;  the  trunnions  of  this  piere  are  con- 
tamed  in  a  sort  of  iron  crotch,  the  lower 
end  of  which  terminates  in  a  cylindrical  pi- 
vot, resting  in  the  socket  so  as  to  support 
tiie  weight  of  the  cannon.  By  means  of  this 
swivel,  which  gives  name  to  the  piece  of 
artillery,  ^tid  an  iron  handle,  the  gim  may 
be  directed  by  hand  to  any  object. 

SWORD,  an  offensive  weapon  worn  at 
the  side,  and  serving  either  to  cut  or  stab. 
Its  parts  are  the  handle,  guard,  and  Wade ; 
.  to  which  may  be  added  the  bow,  scabbard, 
pommel,  &c.  Foneing  masters,  however, 
divide  the  sword  into  the  upper,  middle, 
and  lower  part;  or  the  fort,  middle,  and 
foible. 

SYENA,  in  botany,  a  genus  of  the  Tri- 
andria  Mono^ynia  cki&s  and  order. '  Essen- 
tial character :  calyx  three-leaved ;  petals 
three ;  antlier*  oblong ;  capsule  one-celled, 
three  valved.  There  is  only  one  species, 
rfa.  S.  fluviatilis  ;  tliis  is  a  minute  mossy 
plant;  st^  somewhat  branched,  deruni- 
bent ;  leaves  capiilaceoiis,  in  whorls ;  flow- 
ers axillary,  white,  peduiicled,  ^oiitdiy.  It 
is  a  native  of  Guiaua,  in  rivulets. 
,  SYLIABLE,  in  grammar,  a  part  of  a 
word,  consisting  of  one  or  more  letters, 
pronounced  together. . 

According  as  words  contain  one,  two, 
three,  four,  &c  syllables,  they  are  denomi- 
nated monosyllables,  bissyllahlcs,  trissylla- 
bles,  tetrasyllables,  pol>8>liables,  &c,  and 
the  division  of  a  wbrd,  into  its  constituent 
syllables,  is  called  spelling. 
.  'SYLLABUS,  in  maUers  of  literature,  de- 
notes a  table  of  contents,  or  an  index  of 
tlie  chief  heads  of  a  book  or  discourse: 
SYLLOGISM,  in  logic,  an  argument  or 
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term  of  reasoning,  consisthig  of  three  pro- 
positions ;  the  two  first  of  which  are  called 
premises^  and  Che  last  the  conclusion.  Syl- 
logisms are  nothing  but  the  expressions  of 
onr  reasonings,  reduced  to  form  and  me- 
thod :  and  hence,  as  every  act  of  reasoning 
implies  three  several  judgments,  so  every 
syllogism  must  include  three  d.'stinet  propo- 
sitions.   Thus,  in  the  following  syllogism: 

Every  creature  possessed  of  reason  and 
liberty  is  accountable  for  his  actions. 

Man  is  a  creature  possessed  of  reason 
and  liberty : 

Therefore  man  is  accountable  for  his  ac- 
tions. 

We  may  observe  that  there  are  three  se- 
veral propositions,  expressing  the  three 
judgments  implied  in  the  act  of  reasoning: 
the  two  firsjt  propositions  answer  the  two 
previous  judgments  in  reasoning,  and  are 
hence  called  premises:  as  being  placed  be- 
fore the  other,  which  is  termed  the  concki- 
sion.  We  are  also  to  remember,  that  the 
terms  expressing  the  two  ideas  whose  rela- 
tion we  inquire  aftei,  as  here,  "  man"  and 
**  acconntablcness,"  are  in  general  called 
the  extremes;  and  that  the  intermediate 
idea,  by  means  of  which  tlie  agreement  or 
dbagreement  of  the  two  extremes  is  traced, 
rtz.  '*  a  creature  possessed  of  reason  and 
liberty,"  takes  the  name  of  the  middle 
term.  Hence,  by  the  premises  of  a  syUo- 
gism,  we  are  always  to  understand  the  two 
propositions  where  the  middle  term  ii  seve- 
rally compared  to  the  two  extremes;  for 
these  constitute  the  previous  judgments, 
whence  the  truth  we  are  in  quest  of  is  by 
reasoning  deduced.  The  conclusion  is  that 
other  proposition,  in  which  the  extremes 
themselves  are  joined  or  separated,  agreea- 
bly to  what  appears  upon  the  above  com- 
parison. As,  therefore,  tlie  conclusion  is 
made  up  of  tlie  extreme  terms  of  the  syllo- 
gism;  so  that  extreme,  which  serves  as  the 
predicate  of  the  conclimon,  goes  by  the 
name  of  the  major  term ;  and  the  other 
term,  or  subject  of  the  conclusion,  is  called 
the  minor  term.  From  this  distinction  c^ 
the  extremes  arisen  also  a  distinction  be- 
tween the  premises ;  that  proposition,  whick 
compares  the  greater  extreme  with  the 
middle  term,  being  called  the  major  prt>po- 
ajtion ;  and  the  other,  where  the  lesser  ex- 
treme  is  compared  with  the  middle  term, 
being  called  the  minor  proposition.  In  • 
single  act  of  reasoning,  the  pretiibcs  of  the 
syllogism  most  be  self-evident  truths,  otherw 
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nise  the  conclusion  conld  not  follow.  For 
insUoce,  in  tiie  major  of  the  abore-men- 
tjoned  syllogism,  tiz,  **  every  creatnre  po»- 
•essed  of  reason  and  liberty  ia  accoimtable 
for  his  actions,"  if  the  connection  between 
the  subject  and  predicate  could  not  be  per- 
ceived by  a  bare  attention  to  theideasv 
themselves,  tlie  proposition  would  require  a 
ptoof  itself;  in  which  case,  a  new  middle 
term  most  be  86u<;ht  for,  and  a  new  syllo- 
|$sm  formed  to  prove  the  said  major :  and 
should  it  so  happen,  that  in  this  second 
essay  there  was  still  some  proposition  whose 
troth  did  not  appear  at  first  sight,  recourse 
niQst  be  had  to  a  third  syllogism  to  prove 
it.  And  when,  by  conducting  onr  thoughts 
in  this  manner,  we  at  last  arrive  at  some 
syllogism,  where  tlio  premises  or  previous 
propositions  are  intuitive,  or  self-evident, 
truths,  the  mind  then  rests  in  full  security, 
as  perceiving;  that  the  several  conclusions  it 
has  passed  tlirough  stand  upon  the  immove- 
able foundation  of  self-evidence,  and  when 
traced  to  their  soorce  terminate  in  it.  The 
great  art  lies,  in  so  adjusting  onr  syllogisms 
to  one  another,  tliat  the"  propositions  seve- 
lally  made  use  of  a^  premises  may  be  mani^ 
^t  consequences  of  what  goes  before,  so  , 
as  to  form  one  connected  demonstration. 

With  respect  to  the  different  forms  or 
figures  of  syllogisms,  it  frequently  happens 
that  the  middle  term  i^  the  subject  of  the 
major  term,  and  the  predicate  of  the  minor : 
but  tiiongh  this  disposition  of  the  middle 
term  be  the  most  natural  and  obvious,  it  is 
not,  however,  necessary;  since  the  middle 
term  is  often  the  snbject  of  both  the  pre- 
mises, or  the  predicate  in  both;  and  some- 
times it  is  die  predicate  in  the  major,  and 
(he  snbject  in  the  minor  proposition.  Now 
this  variety  in  the  order  and  disposition  of 
the  middle  term,  constitutes  what  logicians 
call  tlie  forms  or  tignres  of  syllogism. 

But  besides  Ihis  distinction  of  syllogisms 
mto  different  figures,  there  is  also  a  furtlier 
subdivision  of  them  in  every  figure,  called 
modes,  or  moods.  See  Mood. 
'  These  dbtinctions  of  syllogism,  accord- 
s' to-  figure  and  mood,  respect  chiefly 
simple  syllogisms,  ■  or  those  limited  to  three 
propositions,  all  simple ;  and  whore  the  ex* 
tremes  and  middle  term  are  connected  im- 
nfediately  togetlier.  But  as  the  mind  is  not 
tied  down  to  any  one  form  of  reasoning, 
bat  sometimes  makes  nse  of  more,  'some- 
times of  fewer  premises,  and  often  takes  in 
compound  and  conditional  propositions, 
there  hence  arises  othar  distinctions  of  syl- 
k>gtsms. 


When  in  any  syllogism  ihe  m^jor  is  a 
conditional  proposition,  the  syllo^^ism  itself 
is  termed  conditional.  Such  is  the  follow- 
ing one :  ' 

If  there  is  a  God,  he  ought  to  be  wor* 
sliipped ; 

Btit  there  is  a  God : 

Therefore  he  ought  to  be  wonhipped. 

In  syllogisms  of  tliis  kind,  the  reUition 
between  the  antecedent,  or  the  conditional 
part  **  if  there  is  a  God,"  and  tlie  conse- 
quent '*  he  ought  to  be  worshipped,"  mnst 
ever  be  real  and  true ;  that  is  the  antece- 
dent must  always  contain  some  certain  and 
gemiine  conditi«n,  which  necessarily,  im- 
plies the  consequent ;  otherwise  the  propo- 
sition itself  will  be  false,  and  therefore 
ought  not  to  be  admitted  into  our  r^on- 
ings.  Tliere  are  two  kiuds  of  conditional 
syUoglsras,  one  of  which  is  called  in  tlie 
schools  modus  ponens;  because  from*  the 
admissioA  of  the  antecedent  they  argue  to 
tlie  admission  of  the  consequent,  as  in  the 
syllogism  above :  the  other  is  called  modus 
toUenSf  because  in  it  both  antecedent  and 
consequent  are  rejected,  as  in  the  following 
syllogism :  ^ 

If  God  were  not  a  being  of  infinite  good- 
ness, neither  would  he  consult  the  hap- 
piness of  his  creatures; 

But  God  does  consult  tlie  happiness  of 
his  creatures; 

Therefore  he  is  a  being  of  infinite  good- 
ness. 

Again,  as  from  the  major's  being  a  condi- 
tional proposition,  we  obtain  conditional 
syllogisms ;  so  where  it  is  a  disjunctive  pro- 
position, the  syllogism  is  also  called  disjunc- 
tive,  as  in  the  following  example. 

The  world  is  either  self-existent,  or  the 
work  of  some  finite,  or  some  infinite 
being. 

Bnt  it  is  not  self-existent,  nor  the  work 
of  a  finite  being: 

Tlierefbre  it  is  the  work  of  an  infinite 
being. 

Now  a  disjimctive  proposition  is  that, 
where  of  several  predicates,  we  afiirm  one 
necessarily  to  belong  to  tlie  subject,  to  the 
exclusion  of  all  the  rest,  but  leave  that 
particular  one  nndetermined  :  hence  it  fol- 
lows, tliat  as  soon  as  we  determine  tfie  par- 
ticular predicate,  all  the  rest  arc  to  be' of 
coursa  rejected ;  or  if  we  n  jcct  ail  the  pre- 
dicates but  one,  that  one  necessarily  takes 
plice.  When,  therefore,  in  a  disjunctive 
syllogism,  the  several  predicates  are  enuiite- 
rated  in  the  major  ;  if  the  minor  establishes 
any  one  of  these  predicates,  the  conchision 
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ought  to  remove  all  the  rest;  or  if  in  the 
minor,  all  the  predicates  but  one  are  re* 
moved,  the  conclusion  must  necessarily  es- 
tabibh  that  one. 

In  the  seyeral  kinds  of  syllogisms  hither- 
to  mentioned,  we  may  observe,  that  tlie 
parts  are  complete;  tliat  is,  the  three  pro- 
positions of  which  they  consist,  are  express- 
ed in  form.  But  it  often  happens,  that 
some  one  of  these  premises  is  not  only  an 
evident  troth,  but  also  fiuniliar  and  in  ttie 
months  of  all  men;  in  which  case  it  is 
usually  omitted,  whereby  we  have  an  im- 
perfect syllogism,  that  seems  to  be  made 
np  of  only  two  propositions:  such  is  tlie 
following  one: 

Every  man  is  mortal ; 

Therefore  every  king  is  mortal. 

Here  the  minor  proposition,  "  every 
king  is  man,'*  is  omitted,  as  being  so  clear 
sind  evident,  that  the  reader  may  easily  sup- 
ply it. 

SYLVAN,  in  mineralogy,  a  genus  which 
is  divided  into  four  species;  viz.  1.^  **  The 
native  sylvan,"  of  which  the  colour  is  inter- 
mediate between  tin  white  and  silver  white : 
it  occnrs  massive  and  disseminated,  and  also 
in  various  kinds  of  ciystals :  internally  it  is 
shining,  and  its  lustre  is  metallic:  its  specific 
gravity  is  from  4.1  to  6.1.*  Its  constituent 
parts  are 

Sylvan 92.55 

Iron 7.20 

Gold u 0-25 

100 

Before  the  blow-pipe  it  melts  as  easily  as 
lead,  emits  a  thick  white  smoke,  and  burns 
with  a  light  green  colour,  and  a  sharp  dis- 
agreeable odour.  When  ^exposed  to  a  low 
heat,  it  is  converted  into  an  oxide:  by  an 
increase  of  temperature,  it  melts  into  a 
brownish  black  glass,  m  which  gold  grains 
are  interspersed :  at  a  still  higher  heat,  the 
oxide  is  completely  volatilized.  It  occnrs 
in  veins,  and  is  accompanied  with  iron  py- 
rites, blende,  lead-glance,  quartz,  and  litho- 
marge,  and  is  found  in  Transylvania.  It 
bears  a  strong  resemblance  to  antimony, 
and  was  formerly  cidled  **  anrum  proble- 
maticum:'* — *<  wliite  gold  ore,"  &c.  It 
was.denominated  <*  i^lvan"  by  Kirwan,  and 
'is  so  called  by  Jameson,  vrbo  thinks  it  more 
expressive  than  **  tellurium,"  a  name  pro- 
posed by  Klaprotb. 

2.    "  Graphic  ore,*   which  is  likewise 
found  in  Transylvania:  }i  is  worked  as  an 
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ore  of  gold,  and  has  obtained  the  uune  of 
graphic  gold :  it  consists  of 

Sylvan » 60 

Gold... 50 

Silver... ^JO^ 

too 

It  occnrs,  in  veins,  in  clay  porphyry,  accom- 
panied witliiron  pyrites,  grey  copper  ore, 
blende,  and  sometimes,  though  rarely,  with 
native  gold.  Before  the  blow-pipe  it  bams 
with  a  green  flame,  and  is  volatibzed. 

3.  *'  Yellow  sylvan  ore,"  which  is  white, 
inclining  to  yellow,  and  is  found  dissemniat* 
ed  and  crystallized.  Specific  gravity  10.6. 
It  dissolves  in  nitrous  add,  and  daring  the 
solution  nitrous  gas  is  evolved :  the  cousti* 
tuent  parts  are 

Sylvan.. 44.75 

Gold , 26.75 

Lead 195 

saver 8.r 

*S.ulphnr. 0.5 

100. 

This  is  found  in  Transylvania,  and  is  woiked 
on  account  of  the  proportions  of  the  silver 
and  gold. 

4.  "  Black  sylvan  ore,''  which  is  of  an 
iron  black  colour,  and  occurs  massive,  and 
in  small,  thin,  and  longiiih  six-sided  tables : 
externally  it  is  splendent,  with  a  metaUic 
lustre:  and  within  it  is  shining;  spedfie 
gravity  is  almost  9.  Its  constitoent  parts 
arc 

Sylvan 18.8 

Lead 24.8 

Gold 4.15 

Silver 0.25 

Copper* 0.6 

"Sulphur V"    !•♦ 

Oxide  of  manganese 9.2 

Quartz 43.7 

100. 

It  is  found  in  Transylvania:  it  melts  before 
the  blow-pipe:  the  sulphur  and  sylvan  arc 
soon  volatilized,  and  a  blackish  brown  glo- 
bule  remams,  which  being  melted  with  bo* 
rax,^  a  sort  of  silvery  gold  grain  appears  It 
dissolves  with  effervescence  in  acids,  aod 
tlie  nitro-mnriatic  acid  extracts  the  goU 
from  it 

SYMPHONU,  in  botany,  a  geons  of  the 
Monodelphia  Pentandria  chtfs  and  order. 
Essential  character:  one  styled;  coroOs 
globalar;  beny  five^telled.    There  is  mff 
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«M  ipeeieft :  vis.  S.  gtobuKfera,  a  rative  of 
Snrinaio. 

SYMPHYTUM,  in  botany,  emi^^  a 
Henos  «f  the  Pentandrta  Monogynia  dfss 
aod  order.    Natural  order  of  Asperifoliae. 
Bomgines,  Juasieti.    Essential  character: 
corolla  tabidar,  ventricose ;  throat  closed  by 
lanceolate  rays.    There  are  three  species. 
We  shall  notice  the  S.  officinale,  common 
comfrey:  this  plant  has  a  perennial  fleshy 
root,  exteraally  black  ;  stem  two  or  three 
feet  high,  upright,  leafy^  winged,  branched 
at  the  top,  clothed  with  short  bristly  hairs, 
which   point   downward;   leaves    waved, 
pointed,  veiny,  rough ;  the  radical  leaves  on 
foot-stalks,  broader  than  the  rest ;  clusters 
of  flowers,  in  pairs,  on  a  common  foot  stalk, 
with  an  odd  flower  between  them ;  corolla 
yellowish  white, sometimes  purple;  the  rays 
downy  at  each  edge.    It  is  a  native  of  Eu- 
rope and  Siberia ;  it  is  frequent  in  watery 
places,  on  the  banks  of  rivers  and  ditches ; 
flowering  from  the  end  of  May  toSeptember. 
SYMPLOCOS,  m  botany,  a  genus  of  the 
Polyadelpbia  Polyandria  class  and  order. 
Nataralorder  of  Guaiacanae,  Jnssieu.    Es- 
sential character:  calyx  five-deft;  corolla 
five-petalled,  erect  at  the  base ;  stamens  in 
four  rows,  growing  to  the  tube  of  the  corol- 
la ;  fruit  five-celled.  There  are  four  species. 
SYNDIC,  in  government  and  commerce, 
an  ofllcer  in  divera  countries  entrusted  with 
the  affiurt  of  a  city,  or  other  community, 
who  calls  meetings,  makes  representations 
aad  so^dtations  to  the  ministry,  magistracy, 
&c.  according  to  the  exigency  of  the  case. 
The  syndic  is  appointed  to  answer  and  ac- 
connt  for  the  conduct  of  flie  body,  be 
makes  and  recdves  proposals  for  the  advan- 
tage thereof,  controuls  and  corrects  the 
filings  of  particular  persons  of  the  body,  or 
at  least  procures  their  correction  at  a  public 
meeting.  In  efiect,  the  syndic  is  at  the  same 
time  both  tbe  agent  and  censor  of  the  com- 
munity. 

SYNECDOCHE,  m  rhetoric,  .a  kmd  of 
figure  or  rather  trope,  frequent  among  ora- 
tors and  poets.  There  are  three  kinds  of 
synecdodies;  by  the  first,  a  part  is  taken 
for  the  whole,  as  the  point  for  the  sword, 
the  roof  for  the  house,  the  sails  for  the  ship, 
^c  By  the  second,  the  whole  is  used  for  a 
part  By  the  third,  the  matter  Ti^hereof 
the  thmg  is  made  is  used  for  the  thing  itself; 
as  sted  for  sword,  stiver  for  mone>',  &c. 
To  which  may  be  added  another  kind,  when 
the  species  is  used  for  the  genusi*  or  t)ie 
genus  for  the  spedea. 
VOL,  VL 


SYN 

SYNGENESU,  in  botany,  the  name 
of  the  nineteentb  class  in  linnsBUs's  system, 
consisting  of  plants  in  which  the  anthers,  or 
male  organs  of  generation,  are  united  into  a 
cylinder,  the  filaments  on  which  they  are 
supported  being  separate  and  distinct :  this 
class  contains  the  niunerous  tribe  of  com- 
pound flowers.  The  orders  of  this  cUss 
arise  from  the  difierent  moiles  of  intercom- 
munication of  the  florets,  or  lesser  partial 
flowers  contained  within  the  common  calyx. 
This  interconmiunication  admits  of  the  four 
following  cases.  1.  When  tlie  florets  are 
all  hermaphrodite.  2.  When  they  are  her- , 
maphrodites  and  females.  5.  When  there 
are  hermaphrodites  and  florets  of  no  sex : 
and,  4.  When  they  are  males  and  f^ales. 

SYNGNATHUS,  the  j»pe-JUh,  a  genua 
of  fishes  of  the  order  Cartih4[ineL  Generic 
character :  snout  nearly  cylmdrical ;  moutU 
terminal,  without  teeth  or  tongue,  and  fur- 
nished with  a  lid;  bo<ly  lengthened,  jointed, 
and  mailed  with  many-sided  scales ;  no  ven- 
tral fins.  These  fishes  frequent  the  coasts 
of  the  sea,  and  subsist  upon  worms  and  in- 
sects, and  the  ova  of  fishes.  There  are 
eight  spedes  of  which  we  shall  notice  the 
following. 

S.  actis,  or  the  great  pipe-fish,  sometimes 
attains  the  lengtli  even  of  three  feet,  but  is 
generally  only  fourteen  inches  loog,  ex- 
tremely slender,  and  tapering  towards  the 
extremity.  Its  ova  are  found  lying  in 
spring  in  a  longitudinal  channel  at  the  bot- 
tom of  the  abdomen,  and  the  young  are 
produced  fW>m  thb  groove  eompletdy  form- 
ed.   It  is  found  in  the  seas  of  Etvope. 

The  S.  hippocampus,  or  sea-horse  pipe- 
fish, inliabits  the  shores  of  the  European 
and  Indian  seas,  and  is  about  ten  inches 
long.  When  the  bead  is  bent  downwards. 
It  has  a  very  considerable  re^mbkince  to 
that  of  a  horse. 

8.  foliatus,  or  the  foliated  pipe-fish,  is  the 
most  singular  spedes  of  the  genus,  and  tliis 
singularity  consist^  chiefly  in  its  possessing 
appendages,  situated  on  very  strong  and 
rough  spines,  on  the  back,  tail,  and  abdo- 
men. Of  the  shape  of  leaves,  and  which 
might  easily  be  supposed  by  a  cnrsory  ob- 
server the  real  leaves  of  some  of  the  fiid 
tribe.  In  the  one  presented  to  Sir  Joseph 
Banks,  and  engraved  in  Shaw's  Zoology, 
there  are  fourteen  of  these  curious  processes. 
This  animal  presents  one  of  the  most  extra- 
ordinary objects  exhibited  by  nature  in  the 
immense  variety  of  her  living  productions. 
See  Pisces,  Plate  VL  fig.  3. 
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SYNOD,  in  astrohoniy,  a  conjiwction, 
or  concourse  of  two  or  wore  stars,  or  pla- 
nets, in  tlie  same  optical  place  of  tbo  hea* 
vcns.  * 

SYNODENDRON,  in  natural  histoiy, 
a  genus  of  insects  of  tbe  order  Cojeoptera: 
antennae  clavate ;  the  club  lamellate ;  ihonx. 
gibbons^  muricate  or  unequal ;  tip'  filiform, ' 
Komy,  palpigerous  at  tbe  tip.  There  are 
four  species. 

SYNODICAL,  sometJiing  belonging  to 
a  synod;  thus  synodical  epistles  are  circular 
letters  written  by  the  synods  to  the  absent 
prelates  and  churdies,  or  even  those  gene- 
ral ones  directed  to  all  tbe  fiiithfiil,  to  in- 
form them  of  what  had  passed  ui  the  synod. 
For  the  synodical  month,  see  the  article 
Month. 

SYNOVIA,  the  name  given  to  a  liquid 
tecreied  withm  the  capsular  ligaments  of 
the  jomts,  to  iadlitata  motion  by  Inbricat- 
ing  these  parts.  Tbe  synovia  of  the  oz  is  a 
viscid,  somi-transparent  fluid,  of  a  greenish 
^ite  colour,  which  soon  acquires  the  con- 
sistence of  jelly,  and  not  long  after  becomes 
•gain  fluid,  depositing  a  filamentons  matter. 
Synovia  mixes  with  water,  and  renders  it 
viscid.  When  this  mixture  is  boiled  it  be- 
comes milky,  and  some  pellicles  are  depo- 
sited on  the  sidea  of  the  vessel.  Alcohol 
produces  a  precipitate  when  added  to  syno- 
via. Tbu  precipitate  is  albumen.  Afh^r 
this  matter  is  separated,  tha  liquid  stfll  re- 
mains viscid ;  but  if  acetic  add  be  added, 
tlie  viscidity  disappears,  and  it  becomes 
transptoent,  depositing  a  white  filamentous 
substance^  winch  resembles  vegetable  glo- 
ten.  It  is  soluble  m  cold  water,  and  m 
concentrated  adds  and  pnre  alkalies*  This 
fibrons  matter  is  precipitated  by  adds  and 
alcohol  in  flakes.  The  concentrated  mine- 
ral adds  produce  a  flaky  predpitate,  which 
u  soon  re-dissolved ;  but  the  visddity  of  the 
liquid  is  not  destroyed  till  they  are  so  msch 
diluted  vrith  water,  that  the  add  taste  is 
only  perceptible.  When  synovia  is  exposed 
to  dry  air,  it  evaporates,  and  cubic  crystals 
remain  in  the  residuum,  with  a  white  sahne 
efflorescence.  The  first  are  muriate  of 
soda,  and  the  latter  carl>onate  of  soda:  This 
substance  soon  becomes  putrid,  giving  out 
ammonia  durihg  its  decomposition.  By 
distillation  in  a  retort,  it  yidds  water,  which 
soon  becomes  putrid;  water  containfaig  a 
portion  of  ammonia,  and  an  empyrenmatic 
on,  vrith  carbonate  of  apimonia :  by  wash- 
ing the  residuum,  muriate  and  carbonate  of 
soda  m^y  be  obtained.  A  small  portion  of 
phosphate  of  lime  is  found  in  the  coaljc  saat- 
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f  er.    The  constitneat  parts  of  synovia  w 
the  following : 

Fibrousmatter 11.8 

Albumen t «    4.5x 

Muriate  of  soda 1.7 

Soda I O.r 

/       Phosphate  of  lime. 0.7 

Water, 8a6 

100.0 

SYNTAX,  in  grammar,  the  proper  con- 
strnction,  or  due  disposition  of  tbe  words  of 
a  bmgnagt,  into  sentences,  or  phrases ;  or 
the  manner  of  constructing  one  word  wiA 
another,  with  regard  to  die  different  tenni- 
nations  thereof,  prescribed  by  the  rales  of 
grammar.  Hence  the  office  of  syntax  is  to 
consider  the  natural  suitableness  of  words 
vrith  respect  to  one-  another,  iii  order  to 
,  make  them  agree  in  gender,  nnmber,  per- 
son, mood.  Sec.  To  offend  in  any  of  these 
points,  is  called,  to  offend  agaunst  syntai ; 
and  such  kmd  of  ofience,  vrhea  grots,  is 
called  a  solecism,  and  when  more  slight,  a 
barbarism.  Syntax  is  generally  divided  into 
two  parts,  m.  concord,  wherdn  the  words 
are  to  agree  in  gender,  nnmber,  case,  and 
person ;  and  regimen,  or  govecDment,  wber»> 
in  one  word  governs  another,  and  oceasiov 
some  variations  tberem. 

SYNTHESIS,  the  potting  of  aevenl 
thuigs  together,  as  oj^aking  a  compooad  n^ 
dicuie  of  several  nimple  ingredients,  &e. 

Syntrbsis,  m-  logic,  denotes  a  branch 
of  method  opposite  to  analyaisy  catted  the 
synthetic  method. 

SYRINGA,  in  botany,  fifae,  a  genos  of 
the  Diandria  Monogjmia  class  and  order. 
Natoral  order  of  Sepiarias.  Jasonnee,  Jns* 
sien.  Essential'  character:  corolla  ftir- 
cleft ;  capsule  two-cdled.  Tliere  are  (om 
spedes,  with  ;Mveral  varieties.  Hie  8.  vil- 
garis,  common  libc,  b  a  shrab  growing  to 
the  height  of  eighteen  or  twenty  ieot,  divid- 
'  iiig  into  many  branches ;  those  of  tbe  white 
sort  grow  more  erect  than  tbe  bhie;  and 
the  purple,  or  Scotch  HIac,  hat  its  branches 
yet  more  difibsed.  The  lihic  is  very  cos- 
mon  in  the  English  gardens,  vrfaere  it  hss 
been  long  cultivated  as  a  flowering  shrah. 
It  is  supposed  to  grow  natnraHy  in  some 
parts  of  Persia;  but  is  so  liardy  as  to  roiit 
the  greatest  cold  of  this  country. 

SYRINGE,  an  iDStramentserring to 'm- 
bibe,  or  suck  in  a  quantity  or  any  Add,  and 
to  squirt  or  expel  the  same  vrith  vidlenoe. 
SYRUP.    See  Pharhacit. 
SYSTEM,  in  geooal,  denotes  i 
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bltgeor  cliain  of  principles  and  conclusions, 
or  the  whole  of  any  doctrine,  the  several 
parts  whereof  are  bound  together,  and  fol- 
low or  depend  on  each  other;  in  which' 
sense  we  say,  a  system  of  phllosof^y,  a 
system  of  diiioity,  ^c. 

Syst£m,  in  astronomy,  denotes  an  hypo- 
thesis or  supposition  of  an  arrangement  of 
the  several  parts  of  the  universe,  whereby 
astronomers  explain  all  the  pitenomena  or 
appearances  of  the  heavenly  bodies,  their 
motions,  changes,  &c  This  is  more  pro- 
perly called  the  systems  of  tke^orld.  Sys- 
tem and  hypothesis  have  much  the  same 
aigoificatioQ,  unless  perhaps  hypothesis  Ife  a 
more  particular  system,  and  system  a  more 
general  hypothesis.  The  three  most  cele- 
brated systems  of  the  worid  are  the  Coper* 
nican,  the  Ptolemaic,  and  Tychonic. 

SYSTOLE,  in  anatomy,  the  contraction 
of  the  heart,  whereby  the  blood  is  drawn 
out  of  its  ventricles  mto  the  arteries ;  the 
opposite  state  to  which  is  called  the  di- 
astole, or  dilation  of  the  heart.  ^ 

SYZYGY,  in  astronomy,  a  term  equally 
used  for  the  conjunction  and  opposition  of 
•  planet  with  tlie  sun.  On  the  phenomena 
and  circumstances  of  the  syzygies  a  great 
part  of  the  lunar  theory  depends.  For,  1.  It 
is  shown  in  the  physical  astronomy,  tluit  tlie 
fi>rce  which  diminishes  the  gravity  of  the 
moon  in  the  sysygies,  is  double  that  which 
increases  it  in  the  quadratures :  so  that  in 
the  syzygies,  the  gravity  of  the  moon,  from 
Cbe  action  of  the  son,  is  diminished  by  a 
part*which  is  to  the  whole  gravity  as  1  to 
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89,56 :  for  in  the  quadratures,  the  addition 
of  gravity  is  to  the  whole  gravity  as  1  to 
178,75.  2.  In  the  sylygies,  the  disturbing 
force  is  directly  the  distance  of  the  moon 
from  the  earth,  and  mversely  as  the  cube  of 
the  distance  of  the  earth  from  the  sun.  And 
at  the  syzygies,  the  gravity  of  the  moon  to- 
wards the  earth,  receding  from  its  centre, 
is  more  diminished  than  according  to  tlie  m- 
verse  ratio  of  the  square  of  the  distance 
from  that  centre.  Hence,  in  the  motion  of 
the  moon  from  the  syzygies  to  the  quadra- 
tures, the  gravity  of  the  moon  towards  the 
earth  is  continually  increased,  and  the  moon 
is  continually  retarded  in  its  motion  ;  and 
in  the  motion  from  the  quadratures  to  the 
syzygies,  the  moon's  gravity  is  contmually 
diminished,  and  its  motion  in  its  orbit  acce- 
lerated. 3.  Further,  in  the  syzygies,  the 
moon's  orbit,  or  circle,  round  the  eardi,  is 
more  convex  than  in  the  quadratures,  for 
which  reason  the  moon  is  less  distant  from 
the  earth  at  the  former  than  the  bitter. 
When  the  moon  is  in  the  syzygies,  her  ap- 
sides go  backwards,  or  are  letrogmde. 

When  the  moon  is  in  the  syzygies,  the 
nodes  move  tn  antecedentia,  fastest :  then 
slower  and  slower,  tUl  they  become  at  rest, 
when  the  moeu  is  in  the  quadrature. 

Lastly,  When  the  nodes  are  come  to  the 
syzygies,  the  incUnation  of  the  plane  of  the 
orbit  is  least  of  all.  Add  tliat  these  several 
irregularities  are  not  equal  in  each  syzygy, 
but  all  somewhat  greater  in  the  coqjunc* 
tion  thaq  in  the  opposition. 
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TOr  t,  the  nineteenth  letter,  and  fif- 
X  teenth  consonant,  of  our  alphabet, 
^e  somd  whereof  is  formed  by  a  strong 
expnisioirof  the  breath  through  the  month, 
npon  a  saddien  drawii^  back  of  the  tongue 
finnn  the  for6  part  of  the  palate,  with- the 
tips  at  the  same  time  open.  The  proper 
sound  1^  this  letter  b  that  in  tun,  ten,  tin^ 
Sec,  When  it  comes  before  t,  followed  by 
•  TOWel,  it  is  sounded  Iflie  t ,  as  in  nation^ 
po^ioii,  &C.  When 'A  comes  after  it,  itlus 
a  twofokl  soond ;  one  ckar  akid  acute,  as 


in  tkiny  ihitf,  &c.  the  otlier  more  obtuse 
and  obscure,  as  in  tkenj  there^  &c 

TABBYING,  the  passing  a  silk  or  stnff 
under  a  calendar,  the  rolls  of  wbich  are 
made  of  iron  or  copper,  variously  engraven, 
which,  bearing  unequally  on  the  stufl^  ren- 
ders the  sur^ice  thereof  unequal,  so  as  to 
reflect  the  rays  of  light  differently,  making 
the  representation  of  waves  thereon. 

TABEfiNiEMONTANA,  in  botany,  so 
named  in  memory  of  James  Theodore,  snr- 
named  Tabennemontanns,  from  Berg  Za- 
Zt 
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bem,  the  place  ^cre  he  was  born ;  a  ge- 
ntis  of  the  Pentandria  Monogynia  class  and 
order.  Natnnd  order  of  Contortae.  Apo- 
cinae,  JuBsieu.  Essential  character:  con- 
tort^ ;  follicies  two,  horizontal ;  seeds  im- 
mersed in  polp.  There  are  nineteen  spe- 
cies, among  which  we  shall  notice  the  T. 
cymosa,  cymc-flowered  taberosemontana ; 
this  is  an  elegant  upright  little  tree,  or 
shmby  about  six  feet  in  height;  leaves 
acnte,  quite  entire,  scarcely  waved,  half  a 
foot  long.  Cymes  ample,  handsome,  con- 
vex,  axilhirjr ;  flowers  without  scent,  dirty 
white,  or  reddish  brown,  aboat  forty  in  a 
cyme ;  tube  of  tlte  corolla,  quinqnangular, 
ventricose  at  tlie  base  ;  stamens  in  the  en- 
larged base  of  the  tube  ;  stigma  margined 
at  the  base ;  follicles  oblong,  very  blunt, 
curved  in,  very  large,  reddish,  with  rust-co- 
loured spots ;  one  of  each  pair  is  commonly 
abortive ;  tlie  pulp  is  orange-coloured.  It 
h  found  in  the  woods  and  coppices  about 
Cartbagena  in  New  Spain,  flowering  in 
July  and  August. 

TABES  dono/u,  in  medicine,  a  distem- 
per which,  iiccording  to  a  late  author,  is  a 
particular  species  of  a  consumption,  the 
proxunate  cause  of  which  is  a  debility  of 
the  nerves. 

TABLE,  in  perspective,  denotes  a  plain 
surflice,  supposed  to  be  transparent,  and 
perpendicular  to  the  horikon;  It  is  always 
imagined  to  be  placed  at  a  certain  distance 
between  the  eye  and  the  objects,  for  the 
objects  to  be  represented  thereon,  by 
means  of  the  visual  rajs  passing  fioni  every 
point  thereof  through  the  table  to  tlie  eye  -, 
vrhcnce  it  is  called  perspective-plane. 

Table,  among  tliC  jewellers.  A  table- 
diamond,  or  other  precious  stone,  is  that 
whose  npper  surface  is  quite  flat,  and  only 
the  sides  cut  in  angles  ;  in  wliicb  sense  a 
diamond,  cut  table-wise,  is  used  in  opposi- 
tion to  a  rose-diamond. 

Table  is  also  used  fur  an  uidcx  or  reper- 
tory, put  at  the  beginning  or  end  of  a  book 
to  direct  the  reader  to  any  passage  he  may 
have  occasion  for:  thns  we  say,  table  of 
matters,  table  of  authors  quoted,  &c.  Ta- 
bles of  the  Bible  are  called  concordance*. 

Table,  in  mathematics,  system  of  num- 
bers calculated  to  be  ready  at  hand  for  the 
expediting  astronomical,  geometrical,  and 
other  operations  :  thus  we  say,  tables  of  the 
•tars;  tables  of  Kines,  tangents,  and  secants ; 
tables  of  logarithnis,  rbninba,  Ac. ;  sexage- 
nary tables ;  loxodroinic  tables  6cc, 

TACCA,  m  botany,  a  geuuH  of  tlie  Hex- 
.aiulria  Monoj^yuia  cla«>s  and  order.    Natn- 


ral  order  of  Coronariae.  Nardm,  Josiicfl. 
Essential  character :  calyx  six-parted ;  co- 
rolla six-petalled,  inserted  into  the  calyi, 
anther  bearing  ;  stigma  stelUte  ;  bwy  (by, 
bexangnlar,  many-seeded,  inferior.  There 
is  only  one  species,  vk,  T.  pinnatifida ;  the 
root  of  which  is  tuberous,  composed  of 
many  tubers  heaped  together,  here  and 
there  emitting  fibres  ;  radical  leaf  sobsoH- 
Ury,  petioled,  temate,  or  bitemate;  leaf' 
lets  hiciniate^pindatified,  acute,  spreading, 
decnrrent  H  Httle  along  the  sides  of  the  pe> 
tiole,  a  foot  in  length  ;  scape  lialf  a  lathom 
in  height,  herbaceoiu,  flstnlar,  grooved  to- 
wards the  top,  erect ;  umbel  terminatiog, 
sessile;  peduncles  four  to  eight;  anthers 
twelve,  on  short  filaments ;  germs  three, 
or  one  three-lobed;  styles  three,  short: 
stigma  obcordate,  two-lobed ;  beny  black ; 
seeds  brown.  It  is  a  native  of  die  East  la- 
dies, China,  Cochin  Chma,  Banda,  and  the 
Society  Isles. 

TACK,  in  a  skip,  a  great  rope  bavnga 
wale- knot  at  one  end,  which  is  seised  or 
fastened  into  the  clew  of  the  sail ;  so  is  reef- 
ed first  through  the  chesso-trees,  and  then 
is  brought  through  a  hole  ui  the  ship's  side, 
lu  use  is  to  carry  forward  the  clew  of  the 
sail,  and  to  make  it  stand  dote  by  a  wind : 
and  whenever  the  sails  are  thus  trimmed, 
the  main-tack,  the  fore-tack,  and  mitto- 
lack,  are  brought  close  by  the  board,  and 
haled  as  much  forward  on  as  they  can  he. 
The  bowlings  also  are  so  on  the  wieatberjide; 
the  lee-sheets  are  haled  dose  afV,  and  the 
lee-braces  of  all  the  tails  ate  likewise  Inotd 
aft  Hence  they  say,  a  ship  sails  or  standi 
close  upon  a  tack,  t.  e,  dose  by  the  wind, 
llie  words  of  conunand  are,  hale  aboard 
tlie  tacks,  i.  e,  brmg  the  tack  down  dose  to 
the  chesse-trees.  Ease  the  tack,  t.  e.  sterk- 
en  it,  or  let  it  go,  or  run  out.  Let  rise  tbo 
tack,  i.  e.  let  all  go  out. 

The  tacks  of  a  ship  are  usually  behgred 
to  the  bitts,  or  else  there  is  a  chavil  oa  par- 
|K>se  to  fasten  them. 

Tack  abimt,  in  the  sea-langnagc,  is  to 
tarn  the  ship  about,  or  bring  her  bead 
about,  so  as  to  lie  the  contrary  wwf.  In 
order  to  explain  the  theory  of  tacklag  a 
ship,  it  may  be  necessary  to  premiM  a 
known  axiom  in  UAtoral  philosophy,  **  that 
cwery  body  will  persevere  in  a  state  of  rest, 
or  of  moving  uniformly  in  a  right  line,  an* 
lew  it  be  compelled  to  change  its  state  by 
forces  imprest,  and  that  the  dNDge  of 
motion  ii  proportional  to  the  moving  Afca 
impres»ed,  and  is  Biade  according  to  the 
right  line  in  which  that  force  k  exerted.** 
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IBy  this  priocipte  it  is  euy  tovconceive  how 
B  ship  is  compeHed  to  turn  in  any  direction, 
by  the  force  of  the  wind  acting  upon  her 
tail  in  horizontal  lines.  For  the  sails  may 
he  so  arranged  as  to  receive  the  current  of 
air  either  directly,  or  more  or  less  obliquely ; 
hence  the  motion  commnnicated  to  the 
sails  mnst  of  necessity  conspire  with  that  of 
the  wind  npon  theur  surfiices.  To  make 
the  ship  tack,  or  torn  round  with  her  head 
to  the  wmdward,  it  is  tlierefore  necessary, 
after  she  has  received  the  first  impression 
Irom  the  helm,  that  the  head-sails  sbonld  be 
90  disposed  as  to  diminish  the  efibrt  of  the 
wind,  in  the  first  instant  of  her  motion,  and 
tint  the  whole  force  of  the  wind  should  be 
exerted  on  the  after  sails,  which,  operating 
on  the  ship's  stem,  carries  it  round  like  a 
weathercock.  But  since  the  action  of  the 
alter  sails,  to  turn  the  ship,  will  unavoidably  ' 
cease  when  her  head  points  to  the  wind- 
ward, it  then  becomes  necessary  to  use  the 
head-saib  to  prevent  her  from  falling  off, 
and  returning  to  her  former  situation. 
These  are  accordingly  laid  aback  on  tlie 
lee-side,  to  push  die  vessers  fore  part 
towards  the  appointed  side,  till  she  has 
fiUlen  into  the  line  of  her  course  tliereon, 
and  fixed  her  sails  to  conform  with  that 
situatioo. 

TACKLE,  or  Tackling,  among  seamen, 
denotes  all  the  ropes  or  cordage  of  a  ship, 
used  in  managing  the  sails,  &c.  In  a  more 
restrained  sense,  tackles  are  small  ropes 
nniniug  in  three  parts,  having  at  one  end  a 
pendant  and  a  block;  And  at  the  other  end, 
a  block  and  hook,  to  hang  goods  upon  that 
are  to  be  heaved  mto  the  ship  or  out  of  it 
See  Ship. 

TACTICS,  m  their  general  acceptation, 
relate  to  those  evolutions,  manoeuvres,  and 
positions,  which  constitute  the  main  spring 
of  military  and  naval  finesse :  they  are  the 
means  whereby  discipline  is  made  to  sup- 
port the  operations  of  a  campaign,  and  are, 
in  every  regular  service,  studied  for  the 
purpose  of  training  all  the  component  parts 
according  to  one  regohur  plan  or  system ; 
wbeveby  celerity,  precision,  and  strength, 
are  combined,  and  the  whole  rendered  com- 
pletely efficient  Of  military  tactics,  the 
Romans  may  be  considered  the  first  nation 
whose  mititBry  array  could  be  termed  regn- 
lar,  and  whose  forces  roamtained  that  order, 
^vrt^  rendered  each  inferior  individual  sub- 
ject to  the  control  of  certmn  subaltern 
ofiUcers  commanding  small  bodies,  corres-  . 
pondiiig  with  our  sections;  i^hich  being 
I  oMDpacted  npder  offioen  of  a  second 


TAC 

ckss,  formed  small  divisions,  as  in  our  pla- 
toons, or  companies;  and  which  divisions 
being  collected  under  a  third  qlass  of  offi* 
cers,  constituted  what  we  term  battalions. 
The  soldiers  of  ancient  Italy  were  not  only 
inured  to  great  hardships,  as  a  part  of  their 
usual  exercise,  but  were  taught  many  evo- 
lutions suited  to  the  modes  of  warfare  in 
those  days. 

Time  has  oc.casioned  a  considerablo 
change  in  that  particuhir ;  for  since  the  in- 
vention of  gunpowder,  our  battles  have 
frequently  been  decided  by  distant  can- 
nonades ;  and  by  no  means  resembled  those 
arduous  conflicts  in  which  the  heroes  of  old 
used  to  engage,  individually  contending  for 
the  day,  and  causing  the  whole  field  to  re- 
semble an  infinity  of  single  combats.  In 
tliis  practice  all  barbarous  nations  seem  uni* 
formly  to  agree;  tlie^st^ord,  the  tomahawk, 
the  club,  &c.  being  tUe  chief  instruments ; 
though  in  some  instances  the  javelioe,  or 
spear,  or  the  bow  and  arrow,  may  be  pri- 
marily resorted  to;  Hence  such  warfare  is 
fiur  more  sanguinary  than  that  carried  on 
with  fire-arms ;  which  rarely  do  much  exe- 
cution, unless  when  aided  by  artilleiy,  and 
then  only  when  at  such  distances  as  to  be 
witliin  reach  of  case-shot  It  will  n</  doubt 
surprise  most  of  onr  readers,  but  is  strictly 
trae,  that,  taking  the  average  quantity  of 
musket  ammunition  expended,  as  a  sum  to 
be  divided  by  the  number  of  killed  and 
wounded,  not  more  than  one  shot  in  fifty 
will  be  found  to  take  effect.  Thus,  after  a 
battalion  of  1000  men  may  have  fired  20 
rounds  per  man,  making  in  all  20,000  dis- 
charges of  musketry,  tSiey  will  have  made 
terrible  havoc  if  400  of  the  enemy  be 
disabled. 

Hence  we  find,  tliat  the  great  features 
in  decisive  actions  are  few  indeed;  and 
they  depend  chiefly  on  tactics.  Thus  where 
a  large  force  is  brought  to  bear  npon  any 
particular  point,  while  the  enemy  is  kept 
in  ignorance  as  to  the  object  in  view ;  or 
where  certain  advantages  of  loicality  are 
gained,  merely  by  dint  of  superior  science 
in  the  art  of  conducting  troops  by  the 
shortest  means,  and  in  the  greatest  order ; 
or  where  by  certain  evolutions  a  small  force 
is  made  to  supply  the  purpose  of  a  larger, 
or  to  resist,  independently  of  intrenchments, 
&c.  a  more  numerons  body ;  all  these  evince 
the  presence  of  the  man  of  tactics,  and  qua- 
lify him  for  the  designation  of  **  an  able 
General." 

We  have  also  another  branch,  which  is  in 
a  degree  tecondary,  because  it  depends 
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greatly  on  the  success  of  the  former ;  name- 
ly, the  arrangement,  or  disposition,  of-  a  > 
Uae,  in  such  manner  as  may  allow  each 

'  description  of  force  to  act  i^itli  effect:  this 
can  be  done  only  when  the  na^re  of  the 
service  to  be  performed  is  suited  to  the 
nature  of  the  troops  by  which  it  is  to  be 
attempted.  In  this  we  necessarily  mean  to 
restrict  the  operations  of  infantry  to  storm- 
ing parties,  cavalry  to  champaign  operations, 
and  artillery  to  situations  where  it  can  be 
duly  protected,  while  rtoderiog  essential 
service.  Hence  the  able  tactician  always 
arranges  his  force  in  such  manner,  as  to 

*^  allow  each  to  perform  its  duly  without  in- 
terfering with  the  evolutions  of  any  other 
dass;  and  in,  what  is  called,  manceuvring 
his  army,  never  fails  to  estimate  the  dis-  - 
tances,  and  the  time  in  which  each  may 
execute  the  assigned  duty ;  so  that  the  whole 
may  coincide  with  one  great  intention,  and 
insure  success  by- the  accurate  execution  of 
its  respective  functions:  were  it  to  be 
otherwise,  the  whole  must  be  subject  to 
disorder ;  one  failure  often  leading  to  the 
most  serious  consequence ;  the  same  as  is 
caused  by  the  want  of  a  cog,  or  tootli,  of 
any  wheel  in  a  piece  of  machinery.  From 
this  it  may  be  seen  bow  great  a  superiority 
that  comhumder  must  possess  who,  by 
means  of  this  'sci^ce,  fully  comprehends  the 
most  ready  arrangement  of  troops,  where 
changeof  position  becomes  necessary;  and 
who  has,  in  the  first  instance,  so  disposed 
them  as  to  be  able  to  make  those  changes 
(even  under  the  disadvantages  ever  atten- 
dant upon  such  necessity)  with  celerity, 
and  in  good  order.  . 

But,  however  skilful  thi  commander,  the 
whole  of  his  good  qualities  will  be  abortive 
unless  the  materials  wherewitli  he  is  to  pei>> 
form  bb  part  be  diUy  prepared  in  every 
respect  It  is  indispensably  requisite,  that 
every  individual  soldier  should  be  so  fiir 
trained,  as  to  comprehend  fully  die  general 
intention  of  every  internal  service  of  the 
company  of  which  he  is  a  part.  He  must 
have  a  complete  knowledge  of  the  parade 
duties,  and  consider  hnnself  as  a  mere  auto- 
maton nnder  the  guidance  of  a  superior,  or 
disposmg,  power :  he  mnst  be  cool,  obe- 
dient, and  passive ;  and  he  most  possess  a 
sufficient  share  of  physical  powers,  and  of 
activity,  to  enable  his  paiticipating  in  the 
movementsof  the  company  at  Uirge.  Tliis, 
which  is  assuredly  a  most  important  matter, 
nevertheless  has  been  only  vrithin  9  few 
years  properly  att^ided  to :  it  was  formeriy 
considered  folly  sufficient  if  the  soldier 


could  wheel,  fa6e  about,  and  fire  with  cor« 
rectness;  the  conducting  of  a  reghneat 
through  its  evolutions  during  an  eogafe- 
ment  being  left  entirely  to  its  commander.  * 
It  is  true,  the^  pageantry  of  home  dtities 
was  rather  ostentatious,  and  wondrous  pains 
were  taken  to  go  through  a  review  with 
eclat;  but  the  drum  and  fife  were  consi- 
dered indispensable ;  without  tbem  the  sol- 
dier could  not  preserve  the  cadence ;  lie . 
had  no  regulated^. length  of  pace — no  regu- 
lated time  for  various  evolutions.  Now, 
that  we  see  how  much  the  whole  depends 
On  its  parts,  each  individual  is  train^  sys- 
tematically, and  enters  the  field  fully  quali- 
fied to  act  witltout  more  instruction^  at  the 
moment,  than  is  needful  to  convey  to  die 
corps  at  large  the  general  mtentioB:  this 
not  only  prevents  confbsioo,  but  gives  to 
each  a  certain  confid^mce,  both  in  his  com- 
rades and  in  himself.  Habituated  to  cer- 
tain regulated  paces,  independent  of  musical 
bias,  each  soldier  preserves  his  situation 
with  correctness,  and  feels  himself,  in  all 
situations,  fully  competent  to  fulfil  the 
orders  of  his  officer. 

We  shall  endeavour  to  explain,  in  as  brief 
terms  as  the  subject  may  admit,  the  manner 
in  which  the  British  forces  are  now  trained; 
commencing  with  the  first  stages  of  the 
recruit's  tuition,  and  proceading,  in  a  regu* 
hr  course,  through  the  operations  of  com- 
panies, battalions,  and  lines ;  whereby  the 
chain  of  connection  will  be  best  preserved, 
and  the  whole  be  duly  exhibited.  The  fol- 
lowing preamble,  taken  from  the  ^  Rules 
and  Regulations  for  Formation,  Field-Ex- 
ercise, and  Movements,  of  his  MiO^T*^ 
Forces,*'  is  so  admirably  suited  to  our'pur- 
pose,  that  we  present  it  to  oar  readen  as 
the  best  preparation  we  can  afiTord : 

^  The  great  object  in  view  is,  one  gene- 
ral and  just  system  of  movement,  vrfaicb, 
direcUng  the  government  of  gr^t  as  well 
as  of  small  bodies  of  troops,  is  to  be  rigidly 
conformed  to,  and  practised  by,  eveiy  regi- 
ment in  his  Miyeaty's  service.  To  attnn 
this  important  purpose,  it  b  necessary  to 
reconcile  celerity  to  order;  to  prevent 
hurry,  vrhicfa  must  always  prodace  confit- 
sion,  loss  of  time,  nnsteadineas,  imsolotiOD, 
hiattentiott  to  command,  &p. ;  and  to  hnnre 
precision  and  correctness,  by  which  alone 
great  bodies  wiU  be  able  to  arrire  at  their 
object  in  good  order,  and  in  the  shortest 
opace  of  time;  to  mciUcate,  and  to  enfin^ 
the  necessity  of  military  dependesce,  and 
of  mutual  support  m  action,  wfaieh  are  the 
great  ends  of  discipline ;  to  iODplify  tho 
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executkm,  and  to  abridge  the  variety  of 
movemepts,  as  much  as  possil^le ,  by  adopt- 
ing such  only  as  are  necessary  for  combin- 
ing exertions  in  corps,  and  that  can  be  r^ 
.  quired  or  applied  in  service,  regarding  all 
matters  of  parade  and  show  merely  as  se- 
condary objects ',  to  ascertain  to  all  ranks 
the  part  each  will  have  to  act  in  every 
change  of  situation  that  can  happen,  so  that 
explanation  may  not  retard  at  the  moment 
the  execotion  that  should  take  place ;  to  en- 
able the  commanding  officer  of  any  body  of 
troops^  whether  great  or  smaU,  to  retain  the 
whole  relatively,  as  it  were,  in  his  hand  and 
management,  at  every  instant,  so  as  to  be 
capable  of  restraining  the  bad  effects  of  such 
ideas  of  independent  and  individual  exer- 
tion as  are  visionary  and  hurtful,  and  of  di- 
recting them  to  their  true  and  proper  ob- 
jects, those  of  order,  of  combined  effort, 
MMid  of  regulated  obedience,  by  the  united 
force  of  all  which)  a  well  disciplined  army 
can  only  be  defeated.  The  rules  laid  down 
will  be  found  few,  siipple,  and  adapted  to  the 
understanding  of  every  individual ;  but  tliey 
wUl  require  perfect  attention  in  all  ranks. 
In  the  soldier,  an  equal  and  cadenced 
march,  acquired  and  confirmed  by  habit, 
independently  of  music  or  sound :  in  the 
officer,  precision  and  energy  of  command ; 
the  preservation  of  just  distances ;  and  the 
accurate  leading  of  divisions  on  given  points 
of  march  and  formation.  These  circum- 
stances, together  with  the  united  exertions 
of  all,  vrill  seen  attain  that  precision  of 
movement,  whicli  is  so  essential,  and  with- 
out wliich  valour  alone  will  not  avail." 

After  this,  the  work  in  question  proceiMls 
to  state :  ^  The  recruit  must  be  carried  On 
progressively ;  he  should  comprehend  one 
thing  before  he  proceeds  to  another,  and  be 
should  not  be  uselessly  &tigned ;  he  is  to 
1^  trained  singly  and  in  squad ;  nor  is  he  to 
be  allowed  to  join  in  battalion  until  he  may 
be  confirmed  in  every  requisite ;  for  one  awk- 
ward man  vrill  frequently  derange  a  whole 
line.^'  The  incipient  parts  of  instruction, 
however  simple  they  may  appear,  are  by 
far  the  most  difficult  to  ipculcate ;  but  they 
are  of  the  most  imperioua  consequence : 
wrlien  a  good  foundation  is^  obtained,  the^ 
jrotk  will  proceed  with  rapidity  and  firm- 
oessy  and  the  pupil  will,  from  being  sensible 
bow  ranch  he  has  acquired  at  the  onset, 
move  and  act,  throughout  the  ulterior  stages, 
with  promptitude  and  confidence.  Stand- 
ing perfectly  silent  and  motionless,  fixings 
bis  eyes  steadily  either  to  the  front,  or  to 
fhe  right  or  left,  as  may  be  ordered  -,  dress^ 


TACTICS. 

r 

ing  up  to  the  same  line  with  others;' carry' 
ing  his  body  erect,  the  toe^  turned  out,  the 
limbs  firm,  but  pliant,  erect,  raised,  and  his 
weight  rather  borne  on  the  fore,  than  on 
tlie  hind,  parts  of  the  feet,  are  all  matters 
tending  greatly  to  his  perfection.  He  learns 
to  face  to  the  right  and  left,  or  about ;  to  move 
forward  in  a  perfectly  straight  line,  with- 
out losing  squareness  to  the  front ;  to  move 
obliquely  to  the  right  or  left  under  the  same 
precauttou ;  and  to  mark  time,  to  st^p  out, 
or  to  step  short;  to  cliange  feet  when  he 
does  not  move  with  the  rest  of  the  com* ' 
pany ;  to  close,  (or  take  room,)  to  tlie  right 
Or  left,  by  the  side  step ;  to  change  from 
quick  to  ordinary  time,  or  mce  c<Tsa,  vrith 
unerring  readiness;  to  march  in  file;  to 
wheel  either  forward  orl>ackward ;  and,  in 
ger.eral,  to  acquire  a  habitude  of  acting  in 
concert  with  his  companions  in  amis,  so  as 
not  only  to  avoid  embarrassing  them,  but 
proving  a  firm  support,  and  becoming  a 
mana'geable  tool  in  the  hands  of  his  officer. 
All  these  are  indispensably  necessary  to  be 
fully  acquired  :  theyy  must  be  so  perfectly 
familiar  as  to  seem  ratlier  the  effect  of  in- 
stinct than  of  education. 

Thus  much  being  duly  attained,  the  re- 
cruit is  instructed  in  the  me  of  arms,  in 
which  he  cannot  be  too  perfect :  the  great 
difficulty  is  to  impress  him,  hi  a  sufficient  - 
manner,  with  the  advantages  of  close  mo- 
tion, and  of  preserving  the  body  from  dis- 
tortion, or  change  of  position,  so  far  as  re- 
lates to  uprightness,  squareness  to  the  fronfy 
and  nndeviating  ^attention  to  dressing  Jn 
line.  For  it  is  to  be  observed,  that  unless 
very  great  strictness  be  observed  on  the 
part  of^  the  doll  serjeant,  the  whole  course 
will  be  perverted  by  the  handling  of  die 
musket.  It  -would  not  suit'  our  purposr, 
nor  could  it  be  equal  to  the  views  of  ^cur 
readers,  were  we  to  enter  upon  all  the  de- 
tails, regarding  the  motions  of  the  firelock ; 
or  what  is  called  the  manual  exercise :  in 
the  present  posture  of  political  affiiirs,  such 
would  be  perhaps  unnecessary ;  it  having, 
vrithin  these  few  years,  become  the  duty  of 
many,  and  the  amusement  of  all,  to  acquire  . 
some  knowledge  of  that  branch  of  disci- 
pline :  we  shall  therefore  proceed  to  treat 
of  the  firings,  vvhicli  constitute  a  very  prin- 
cipal part  of  tlie  ^oldier^s  duty,  and  greatly 
interest  both  the  officers  commanding  di- 
visions, and  those  in  charge  of  whole  batta- 
lions. We  must,  at  the  same  time,  express 
our  hope,  that  the  frivolous  practice  of  ex- 
pending so  mady  rounds  of  light  cartridges, 
will  be  ui  time  mocb  curtailed ;  in  order  to 
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make  way  for  a  more  extended  practice 
with  ball ;  tlie  propriety  of  cntbrcing  a  cor* 
rectuejw  of  aim  miut  be  self-evi(lent ;  aod  a 
considerably  enlianced  by  the  little  execu- 
tion done  by  miuketry,  as  baa  already  been 
shown. 

Troops  are  drawn  np  in  two  or  ^  three 
ranks,  according  to  the  nature  of  the  ser- 
vice on  which  they  are  to  be  employed,  or 
the  enemy  to  which  they  are  to  be  opposed. 
To  resist  the  charge  of  cavalry,  it  is  foand 
>  that  three  ranks  are  preferable;  as  is  ako 
the  case  where  an  enemy  advances  en 
nuttsey  or  bears  down  in  column ;  in  tliis  ar- 
rangement, the  front  being  diminished  one 
third,  many  objections  may  be  urged  under 
local  circumstances,  especially  when  acting 
behind  entrenchments,  when  covered  by  mo- 
rasses, or  when  the  enemy  cannot  advance 
with  rapidity  in  compact  heavy  bodies.  The 
inode  of  drawing  up  in  two  ranks  is  pecu- 
liarly adapted  to  the  foregoing,  and  on  some 
occasions  must  be  adopted,  in  spite  of  every 
adverse  argument,  for  the  purpose  of  ex- 
tending a  front;  add  to  this,  that  both  the 
round  and  the  grape  shots,  from  the  ene- 
my's artillery,  do  less  execution  among  two, 
tlian  when  three  ranks  are  opposed  to  them. 
When  a  battalion  is  drawn  up  in  two  ranks, 
tliey  both  fire  standing ;  but  when  in  three 
ranks,  only  the  two  rear  ranks  fire,  whilst 
the  front  kneels,  and  presents  a  formidable 
impediment  to  the  charge  of  an  enemy, 
1>otli  by  its  reserved  fire,  and  by  its  line  of 
sloped  bayonets. 

According  to  oar  improved  system  of  dis- 
cipline, one  officer  and  one  covering  Ser- 
jeant perform  all  the  evolutionary  duties 
of  each  company,  when  formed  in  line }  tlie 
rest  being  disposed  of  in  the  rear,  for  the 
purposes  of  keying  the  men  to  their  duty, 
and  of  being  in  readiness  to  take  conunaud 
of  tho^e  lesser  portions  into  which  tlie  com- 

Sanies  occasionally  break.  By  this  arrange- 
lent  the  utmost  precision  is  secured ;  espe- 
cially as  select  men  are  placed  on  tlie  flanks 
of  all  the  companies,  also  of  their  sub-divi- 
sions and  sections,  whose  duty  it  is  to  regu- 
late their  wheelings,  or  changes  of  locality, 
by  constantly  preserving  the  distances  and 
alignements  of  their  respective  portions. 

Perhaps  among  the  greatest  improve- 
ments of  the  day,  we  may  count  the  mo- 
dem method  of  marching  by  files ;  formerly 
this  was  effected  in  a  kind  of  open  onler, 
the  leaders  gradually  gaining  distance,  so  as 
«to  give  a  greater  space  between  the  tiles, 
under  the  apprehension  of  treading  on  each 
o^ber^s  heels ;  but  it  is  now  the  practice  to 


make  ereiy  soldier  retain  the  saaie  db* 
tance  on  all  occasions  from^his  neighboon; 
by  which  means,  the  right  leg  of  one  crosses 
at  the  side  of  the  left  leg  of  the  other,  and 
vice  versa.    It  is  obvious,  tiiat  While  the 
leaders  were  allowed  to  gain  ground,  so  ss 
to  open  the  distances  between  the  seveni 
files,  some  time  vras  required  for  the  rear 
files  to  close  up  after  the  front  had  baited ; 
and,  that  if  the  battalion  vrere  to  be  or- 
dered to  front,  while  in  tlie  act  of  marching 
by  files,  nnder  the  old  system,  it  would  ap- 
pear of  double  its  clue  extent:  for  they 
wouM  be  so  distant  as  to  allow  space  for  an 
additional  file  between  every  man  in  the 
ranks.    Our  readers  cannot  f^il  to  perceive- 
the  high  importance  of  keeping  troops  al- 
ways to  the  same  extent  of  front  as  ivfaea 
formed  in  line ;  for  if  allowed  to  vary,  fnm 
any  inattention  to  regularity,  it  vroold  be 
utterly  impossible  for  the  commander  to 
perform  his  evolutions  upon  a  given  scale; 
or  for  any  de|)endance  to  be  placed  on  the 
exertions  of  a  line,  (particularly  in  resistng 
a  charge),  of  vrhidi  the  solidity,  that  is,  the 
'  compactness,  could  not  be  ascertained. 

The  extreme  difficulty  which  prevails  in 
the  ordinary  course  of  actual  service,  in 
keeping  the  due  distances  between  march- 
ing files,,  has  in  a  great  measnre  rendered 
that  mode  obsolete;  besides,  the  facility 
with  which  troops  move  in  small  divisions, 
or  even  by  whole  companies,  in  colnmn, 
&c.  whereby  intervals  are  left  between 
them,  tending  greatly  to  the  convenience 
and  ease  o(  the  men,  certainly  gives  tlie  hit- 
ter mode  every  chum  to  preference,  except 
under  partictUar  local  circumstances.  Bat 
even  in  proceeding  by  files,  it  is  best  ts 
march  by  fours,  causing  the  files  to  be 
doubled  previous  to  stepping  ofiT.  By  this 
means,  the  whole  corps  is  broken  into  rsoks 
of  four  men  each,  with  one  space  intenal 
between  the  several  ranks.  A  battalioa, 
thus  arranged,  is  formed  in  an  instant,  by 
tlie  files  resuming  their  places.  Yot  it  caa- 
not  be  said  that  this  method  is  so  eligible  as 
that  of  marching  by  divisions,  espeGtaDy 
when  consisting  of  only  two  ranJU :  in  voA 
case  the  front  rank  moves  on  with  perfeet 
freedom,  each  man  seeing  the  obstacles  be 
tt  to  surmount  many  paces  before  he  arrives 
at  them;  and  the  rear  rank,  keeping  a  weU 
opened  distance,  is  considerably  liberated, 
in  consequence  of  the  great  interval  behind 
it.  Add  to  this,  the  promptness  with  which 
the  line  can  be  formed  either  to'tlie  right 
or  left,  by  the  several  divisioiis  wbeeliag  vp 
accordingly. 
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We  shall  [now  proceed  to  show  the  ope- 
rations of  a  Ix^y  of  men  according  to  the 
existing  regolationsy.ilhistrating  the  several 
movements '  by  means,  of  figares,  nvhich 
will  be  found  in  Plate  XV.  Miscellanies : 
they  will  suffice  to  give  a  general  idea  of 
the  evointions  of  armies  on  a  kirge  ^cale, 
as  well  as  of  small  parties,  the  principles  of 
motion  bei^g  the  same  in  both. 

The  first  matter  requiring  consideration 
is  the  act  of  wheeling,  which  may  be  per- 
formed either  to  a  given  point,  say  to  the 
right ;  or  on  a  given  point,  say  on  the  left ; 
In  either  case  the  front  will  be  to  the  right 
But  when  a  body  of  men  has  wheeled  to 
the  right,  as  A,  in  fig.  11 .  changing  place  to 
B,  and  that  it  be  required  to  wheel  up  into 
line,  t.  tf.  to  the  left,  such  body  will  have 
gained  both  to  the  right  and  to  the  front 
equally  ;  the  intermediate  angle  being  90^, 
and  the  third  position,  C,  standing  at  an  an- 
gle of  45°  from  the  position,  A.  Conse- 
quently a  succession  of  wheeling,  to  the 
right  and  left  alternately,  will  occasion  the 
aeveral  positions,  ui  succession,  to  represent 
an  escaUer,  or  flight  of  steps.  It  requires, 
therefore,  but  little  demonstration  to  show 
the  otility  of  wheeling  backward  on  the 
left,  m  the  first  instance,  to  proceed  along 
an  alij^ement,  O  Q ;  because  the  troops,  by 
wheeling  to  the  left,  would  always  come  op 
to  the  line  of  their  left  hand  pivots  (or  file;.) 
Simple  as  it  may  seem,  this  precaution  Is 
not  yet  sufficiently  understood,  or,  at  least, 
not  invariably  attended  to ;  whereby  many 
oblique  movements  are  made  to  remedy  the 
error  thus  generated. 

But  troops  do  not  always  make  a  fiiU 
wheel,  i.  e.  of  90°,  ui  many  instances,  as  iu 
fig.  It;  where  an  oblique  position,  D,  is  to 
be  taken,  the  whole  Une,  F,  wheels  by  small 
divisions,  only  an  octave,  t.  e,  the  eighth  of 
the  circle,  corresponding  with  45°,  and  thus 
ahow  a  succession  of  fronts,  like  the  teetli 
of  a  saw,  all  parallel  to  the  new  position  of 
45°.  TUs  is  called  e^helUm  (a  French  term, 
aignifytng  the  steps  of  a  ladder).  Where 
the  angle  of  the  new  position  is  more  or  less 
acute  than  45°,  the  wheel  may  be  made  to 
correspend  nearly  therewith ;  so  that,  when 
the  different  divisions  march  to  their  seve- 
ral places  in  the  new  line,  they  may  move 
foUy  to  then*  fironts,  and  come  up  square 
into  their  places.  Where  the  ground  is 
bad,  and  that  file  marchUig  is  necessary,  the 
line  may  wheel  to  tlie  right  ui  e^heUon^  to 
the  requisite  angle,  to  point  tlie  left  flanks 
of  the  divisions  to  their  proper  situations  in 
|Ji^  liew  line,  F.    Whep  the  right  or  left 


flank  of  a  corps  is  the  pivot  for  the  new  di« 
rection,  it  becomes  a  potni  d't^yptn,  and  ^ 
division  nearest  thereto  is  arranged  properly 
upon  the  new  line,  where  it  remains  as  a 
gtiide  for  the  others,  which,  arrivmg  in  suc- 
cession, probng  the  new  firoot.  The  egkelUm, 
movement  may  be  considered  peculiarly 
safe,  at  the  same  tune  that  they  are  rapid 
aad  regnhir;  the  line  may  be  formed  u»- 
stantly,  provided  the  leaders  of  the  se- 
veral divisions  preserve  their  appropriate 
distances. 

It  is  to  be  remained,  that  efhellon  move- 
ments may  be  made  in  any  direction,  whe- 
ther to  front  or  rear  ;  the  divisions  wheeling 
to  firont  or  rear  accordingly ;  thus,  in  fig.  13, 
which  represents  a  change  of  from  G  to  H, 
as  the  new  direction  'runs  through  tlie  old 
one,  those  divisions  which  are' to  be  m  fix>nt 
wheel  forward,  while  thos^  which  are  to  be 
in  the  rear  of  the  first  position,  6,  face 
about,  and  wheel  tovrards  the  rear;  ob- 
serving that  the  whole  vrheel  the  same 
fray,  i.  e,  to  the  right.  The  two  companies 
nearest  the  line,  H,  may  be  previously 
posted  thereon  to  advantage,  so  as  to  be 
settled  by  the  time  the  word  is  given  for  the 
otheis  to  march.  When  those  of  the  rear 
have  come  to  their  pUces,  they  fiice  about 
to  the  front,  and  dress.  And  here  it  Is  ne« 
cessaiy  to  remark,  tliat  the  exiierior  flank  of 
every  company,  after  been  settled  in  its 
post,  become  the  point  d*ttppui  for  the  next 
which  is  to  arrive,  and  to  place  itself  oo 
that  flank ;  but  that  the  officer  always 
looks  from  thepotal  d*appui  towards  some 
object,  such  as  a  banneret,  or  a,  stafl*  of- 
ficer, Jkc.  fixed  as  a  guide  for  the  aligne*> 
ment,  at  that  point,  which  is  to  be  on  the 
flank,  as  at  S  S  in  this  example. 

The  column,  which  is  one  of  the  most 
frequent  and  important  figures  of  the  tactic 
system,  may  be  found  in  a  variety  of  modes; 
the  most  ordinary  is  by  wheeUng,  either 
wholly,  or  in  efhelhn  ;  but  it  it^t  often  useful 
to  form  it,  by  the  march  of  divisions  in  files 
towards  their  posts,  as  shown  in  fig.  ;14. 
When  this  is  done,  three  files  (the  leading 
ones)  of  each  division  turn  towards  their 
new  stations,  at  which  their  several  pivot- 
men  are  ready  pkiced ;  the  whole,  when 
ordered,  march  towards  those  men,  and 
when  the  division,  on  which  the  colnma. 
forms,  is  duly  covered,  each  company,  in 
succession,  fronts  in  conibrmity  with  that 
divisioik 

This  figure  shows  a  battalion,  Uc,  form- 
uig  upon  iu  sixth  company,  the  left  m 
firont  J  to  efiect  this,  the  five  divisions,  on 
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tbe  tight,  filefrom  their  left  flanks,  and  pro- 
ceed to  place  themselves  behind  the  sixth 
,  company ;  while  the  two  companies  of  the 
left,  file  &om  their  right  flanks  towards  the 
front,  and  cover.  Onr  readers  unll  p.er- 
ceive,  that  this  is  on  the  same  principle  as 
the  change  of  front  already  described ;  in 
fact,  the  formation  of  a  colnmn  b  tanta- 
mount thereto  ^  it  being  (ibvlons,  that  t!ie 
one  unavoidably  prepares  for  the  other.  In 
this  we  suppose,  the  operation  to  be  done 
in  a  proper  manner;  for  a  column  may  be 
easily  formed,  having  its  flanks  reversed,  so 
that,  when  ordered  to  wheel  up  into  Une, 
the  flanks  of  companies  wUl  idl  be  mis- 
placed ;  this  is  called,  *'  clubbing  a  batta- 
lion,'' meaning,  that  it  is  tiurown  into  a  state 
of  confusion. 

The  column  may,  with  great  advantage, 
be  formed  from  the  centre  of  a  battalion, 
the  colours  moving  forward,  supported  by 
the  two  adjunct  companies,  the  residue  of 
each  wing  facing  inwards,  and  following  its 
respective  leading  company.  Tlius  the 
'  whole  will  exliibit  a  column  of  grand  divi- 
sions, each  of  which  is  formed  of  a  company 
from  either  wing.  When  the  column  is  to 
be  of  only  dne/  company  in  width,  the  re- 
serve leads  off  with  the  colours,  and  the 
companies  of  either  wing  follow  alternate- 
ly ;  in  this  manner  the  ten  companies  will 
all  be  separated.  To  form  the  line  from 
such  a  column,  it  is  usual  either  to  flice  the 
whole  outward,  excepting  the  leading  divi- 
sion, and  causing  each  to  move  out  direct 
to  the  direct  parallel  of  its  place  in  Une,  or- 
der them  respecttvfly  to  front,  and  move 
np  in  succession :  or  upon  the  whole  fkctng 
outward,  they  may  be  led  by  files  to  their 
several  stations.  When  tlie  column  is  in 
narrow  bounds,  from  which  it  cannot  de-x 
ploy  {or  unfold)  in  either  of  the  above' 
modes,  tlie  centre  must  halt,  or  step  short, 
wlrile_the  several  divisions  close  up  thereto, 
and  then  wheel,  or  fkce,  to  the  right  and  left, 
according  to  the  wings  jthey  may  belong  to, 
imd  countermarch  along  the  rear  until  they 
arrive  opposite  (o  their  respective  stations 
in  line.  Fig.  15,  shows  t)ie  deploy  from  a 
fsolumn  of'  grand  divisions  ;  the  companies 
of  the  right  wing  proceeding  straight  fpr- 
ymxd  to  their  parallels ;  the  companies  of 
the  left  wing  leading  by  files  u^to.  line. 
Fig.  16,  shows  a  column  of  companies  alter- 
pately  from  the  right  and  left  wings;  the 
right  wing  making  a  half  wheel  mto  efhelhn 
of  whole  companies,  which  as  they  arrive  at 
the  fmni  dtappid  dress  up  into  line  ;  tbb 
companies  of  the  left  wing  not  having* 


space  for  deploying,  move  up  ncariy  to  the 
rear  of  the  centre,  wheel  to  left,  coonter- 
march  along  the  rear  of  these  divisions 
which  precede  them  respectively,  and  ar- 
riving at  the  ptibU  d^apfudy  wlie«l  to  the 
right  into  Hoe. 

The  column  of  grand  divisions  cannot  al- 
ways proceed;  otherwise  it  would  be  by 
far  the  most  eligible  for  the  march  of  single 
battalions,  in  situations  where  the  enemy's 
cavalry  might  make  an  attack  ;  the  grand' 
.  divisipns  should  all  close  up  to  half  dis* 
tance,'so  that  when  ordered  to' wheel  up 
and  form  the  square,  they  might  leave  no 
gap  in  either  oif  the  flank  faces ;  the  two 
rear  companies  moving  up  to  the  spot  on 
which  the  grand  division  immediately  pre* 
ceding  them  wheeled  off,  right  and  left ; 
the  fVont  companies,  halting  daring  the 
wheel,  and  closmg  up  to  the  centre  as  the 
reserve,  with  the  colours,  passes  into  their 
rear.  When  there  are  guns  vrith  a  bat- 
talion, they  move  ouisnch  occasion  to  the 
angles  most  liable  to  be  attacked  ;  four 
pieces  of  cannon  are  needful  to  render  a 
square  perfectly  safe ;  but,  for  their  accom- 
modation, it  vrill  be  necessary  for  each 
face  to  move  forward  seven  paces ;  where- 
by the  interior  of  the  square  will  be  greatly 
increased,  and  space  given  for  the  cannon 
to  be  served  at  the  angles ;  this  evolution 
is  exhibited  under  fig.  17. 

The  column  em  poienee^  that  is  in  form  of 
a  gibbet,  is  pecuHariy  deceptive;  espe- 
cially when  that  column  is  a  close  one, 
having  no  intervals  betwjBen  the  companies; 
in  this  the  whole  form  one  solid  mass.  If 
discovered,  the  enemy  wiU  certainly  direct 
fheir  artillery  towards  it;  thereby  doing 
great  execution.  "The  great  object  of  thli 
formation  is  to  push  forward  a  strong  force 
against  some  particular  point,  so  as  to  bear 
down  vrhatever  opposes  it,  or  suddenly  to 
^form  a  flank  where  a  charge  of  cavalry  k 
expected ;  in  the  latter  case,  tlie  rear  dtvi- 
sien  of  the  colnmiv  halts  until  there  is  space 
enough  for  it  to  wheel,  (to  the  right,  if  tn 
secure  the  right  flank)  and,  as  each  division 
does  the  same  ia  succession,  it  is  evident  a 
line  is  formed,  at  right  angles  with  tte 
front  line,  which  keeps  moving  on  until  all 
the  divisions  of  the  column  Iwve  wheeled. 
We  have  shown,  in  fig.  18,  how  this  is  done 
on  the  right  flsjik ;  while  on  the  left  we 
have  shown  an  efheOon  flank,  which  moves 
with  more  ease  than  tlie  close  column, 
and  is  not  subject  to  so  much  miscbier 
from  the  enemy's  artillery  ;  but  this  is  aot 
jio  decq^tive;  hqwevcr  it  a&>rda  the  ad* 
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vantage  of  beingf  ready  either  to  fonn  a 
flank,  by.inrheeliog  backwards  an  octave^, 
or  to  move  forward  into  line ;  which  can* 
not  be  done  from  a  cloae  column  withont 
deploying. 

When  a  colnnn  is  advancing  towards  an 
enemy,  it  is  proper  that  its  cannon  should 
prec^  it,  to  clear  the  way  by  their  fire; 
bat  when  retreating,  tbe  cannon  should  be 
in  the  rear,  to  check  parsoit.  The  pasaagor 
of  rivers  is  generally  conducted  on  the  same 
principle  ;  adverting  to  one  point,  where  a 
dioice  can  be  made ;  Hz.  always  to  cross  at 
a  re-entering  bend  of  the  stream,  as  shown 
m  fig.  19,  by  reference  to  which  it  will  be 
seen,  that  in  crossing  from  A  to  B,  the  pas* 
sage  cannot  be  flanked  by  the  enemy ;  while' 
it  is  defended  by  the  troops  which  first 
cross :  change  the  position,  and  cross  from 
B  to  A,  and  the  enemy  will  flank  the  pas- 
sage, which  yon  cannot .  defend ;  becanse 
they  will  enfilade  whatever  troops  or  can- 
non yon  post  for  thai  purpose ;  they  having 
the  command  of  a  greater  extent  of  front 
than  yourself  in  the  huter  instance: 

One  of  the  most  ard^os  situations  in 
which  an  officer  ean  be  phiced  is  the  cover- 
ing, or  conductmg,  of  a  convoy ;  especially 
when  heavy  carriages  are  in  question.  A 
nomerous  4:onvoy  can  rarely  travel  more 
than  six  or  seven  miles  v? ithin  the  day,  how- 
ever favourable  the  roads  may  be ;  unless 
it  may  be  practicable  to  draw  two  or  three 
carriages  abreast,  which  can  be  practicable 
on  plains  only ;  for  whenever  a  pinch  or  de« 
file  might  present  itself,  so  as  to  occasion 
only  one  carriage  to  proceed  at  a  time, 
though  only  for  a  lew  feet,  as  in  passing  a 
narrow  bridge,  it  wouht  have  the  same  ef- 
fect as  if  the  -whole  day  *s  journey  wei%  per- 
^rmed  ui  sungle  trains :  this  is  not  the  case 
in  champaitt  aituafions,  because  one  column 
of  waggons  may  keep  moving  on  while  ano- 
ther is  stopt^  and,  if  a  carriage  shouM  break 
down,  others  may  pass  round  it:  in  this 
way  tbe  columns  should  not  be  hr  distant. 
When  we  consider  that  a  hundred  waggons 
irill  cover  a  mile  in  length,  we  cannot  but 
admire  the  frequent  success  of  officers,^  per- 
haps with  only  four  or  five  battalions  under 
their  command,  in  conducting. convoys  of 
many  hundreds  of  heavy  carriages^  through 
9^  exposed  country,  (torn  one  place  to  an- 
other ;  sometimes,  indeed,  ibr  full  an  hun^ 
» dred  miles.  On  such  service  it  i«r  highly 
necessary  to  have  a  body  of  cavalry;  else 
every  little  party  of  the  enemy's  horse 
would  solijeet  the  convoy  19  perpetual  dan- 
ger and  delay. 


When  a  general  expects  a  convoy,  be 
must  favour  its -^approach  and  safety  by 
every  possible  means :  one  of  the  best  de- 
vils is,  that  of  threatening  an  altaek  ;  so 
as  to  prevent  the  enemy  from  detaching  his 
cavalry.  When  the  convoy  is  near^  and  H: 
is  suspected  that  a|i  attempt/ will  be  made 
to  cut  it  off  by  a  sudden  movement,  the  ge- 
neral must,  if  circumstances  admit,  make 
one  retrograde  march  with  his  whole  force 
to  meet  it ;  or,  if  that  be  not  practicable, 
he  may  send  orders  for  it  to  follow  such 
route  as  may  be  most  under  cover,  or  best 
removed  from  the  danger  of  assault  We 
often  see  ustances  of  a  eampaign  behig  de-  < 
cided  by  the  safe  arrival,  or  vice  versa,  by 
the  1^  of^  a  convoy.  The  utmost  skill 
sometimes  cannot  oppose  the  overbearing 
prowess  of  superior  power ;  -  but,  as  we  al- 
ways suppose  an  army  to  phice  itself  be- 
tween its  eiq>ected  supplies  and  the  enemy,  ^ 
it  is  evident,  that  if  of  equal  force,  every 
advantage  is  on  its  side;  for  tbe  enemy, 
liaving  a  greater  distance  to  march,  when 
about  to  attack  a  convoy,  than  the  de- 
fenders have  to  proceed  to  its  rescue^  and 
any  detached  party  being  liable  to  destruc- 
tion while  passing  reimd  the  flank,  it  is  evi* 
denty  that  by  retaining  the  intermediate^si- 
tuatlon,  we  may  generally  afford  every  ne- 
cessary protection.  When  it  happens  other- 
wise, we  commonly  find,  that  the  enemy 
are.  superior  in  cavalry,  which  Jliey  detach 
to  a  great  distance  to  intercept  the  convoy, 
while  their  infantry  remains  in  some  strong 
position.  In  such  case  a  retreat  is  indis- 
pensably necessary,  and  reliance  must  be 
placed  in  the  commander  of  the  convoy,  (if 
he  is  vramed  of  the  enemy's  approach)  be- 
ing able  either  to  take  refuge  under  the  ' 
walls  of  some  fortified  phice ;  or,  on  his  ^ 
taking  possifession  of  some  village,  or  form- 
ing a  barrier  against  the  enemy,  by  drawing 
up  his  waggons,  6cc.  to  the  best  advantage  i 
in  such  case  he  is  viirtually  entrenched ;  his 
cattle  and  troops  being  within  an  area  im- 
penetrable to  cavalry,  and  fumistung^  an  ex- 
cellent cov^  for  the  keepuig  up  a  nsost  de- 
structive fire  on  the  assailants.  If  he  can 
command  a  supply  of  water,  lie  may  da. 
wonders ;  at  all  eVents,  he  may  easily  kohl 
out  until  relieved. 

A  retreat,  well  managed,  is  usually  more 
favourable  than  a  dear  earned  victory.  To 
insure  the  means  of  retreatmg,  without  con- 
siderable loss,  a  second,  or  even  a  third, 
line  may, be  requisite :  at  tUl  events,  a  re- 
serve of  select  troops,  with  a  good  park  of 
artillery,  chitfiy  supplied  with  grape  and 
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case-ihot,  win  be  indispensable.  T6e  post- 
ing a  reserve  requires  great  judgment,  botli 
in  regard  to  the  enemy's  designs,  and  the 
temper  of  yoor  own  troops. 

The  celebrated  retreat  of  Morean, 
tluroogh  the  Black  Forest,  placed  him,  ipso 
JkctOy  on  a  footing  with  the  greatest  con- 
querors  of  the  day  \  it  tore  from  his  oppo- 
nent's brows  those  laurels  wluch  the  latter 
claimed,  in  consequence  of  havnig  urged 
the  French  general  to  quit  the  open  conn- 
try.  In  that  instance,  however,  it  may, 
pertiaps,  be  said,  and  not  withont  some 
show  of  justice,  that  the  nature  of  tlie  coun- 
try was  greatly  in  favour  of  the  hitter ;  but, 
on  the  other  hand^  it  must  be  taken  into 
account,  that,  imless  most  skilfully  managed, 
a  retreat  before  a  very  superior  force  must 
have  been  peculiarly  dangerons,  especially 
to  the  cavalry :  we  may,  indeed,  adralire 
that  system  of  tactics,  which  enabled  Mo- 
reau  to  save  his  artillery  and  baggage^  To 
do  this,  it  is  evident  he  must  have  shown  a 
firm  front,  so  arranged^  that  his  opponent 
dared  net  to  ventnre  an  attack,  llie  ex- 
cellence of  the  manoeuvre  consisted  in  the 
deceptions  practised ;  for  it  was  not  until 
that  movement,  when  Morean  had  secured 
his  bag^ge  and  artillery,  and,  as  it  were, 
buried  his  army  among  the  wildernesses, 
that  the  Austrian  general  could  believe  it 
possible  for  the  French  to  escape  being 
captured.  Ilie  device  used,  was  a  feint  to 
escape  along  the  skirts  of  the  forest,  which 
occasioned  a  change  of  position  in  the  Aus- 
•trian  camp,  and  left  Morean  at  hherty  to 
push  in  the  opposite  direction  towards  a 
pass,  scarcely,  indeed,  passable  for  car- 
riages, and  thus  to  defy  pursuit ;  however 
it  "answered  his  purpose,  for  he  escaped 
with  his  whole  army. 

We  cannot  close  this  article  nfithout 
ahowing  how  essentially  a  well  chosen  posi- 
tion contributes  to  success.  Where  an  ar- 
my is  weak  in  cavalry,  it  shonld  invariably 
be  parted  so  that,  at  least,  one  of  its  flauks 
may  be  covered  from  the  enemy's  horse. 
By  this  means,  if  its  own  cavaby  be  held 
in  reserve,  or  nearly  so,  but  with  fiill 
powers  to  support  the  open  wing,  the 
enemy  must  be  kept  in  suspense,  as  to  the 
poini  to  which  it  will  direct  its  charge ;  and 
be  compelled,  in  many  uostances,  to  keep 
his  horse  divided,  for  the  purpose  of  op- 
posing that  charge  on^either  flank.  A  flank 
may  be  securely  covered  by  a  town,  dn!y 
defended  by  infantr3r;  or  by  a  river  j  a  mo- 
rass ;  a  thick:  wood  ;  a  steep  hill,  havuig  a 
battery  doly  posted ;  or  evoo  by  broken 


ground.    In  some  instances,  a  sllgiit  in- 
trcnchnient  may  be  necessary. 

Tactics,  natal,  relate  to  those  opera* 
tkms  in  the  management  of  a  vessel,  whidi 
enable  her  to  attai/i  a^y  particular  object, 
such  at  reaching  a  port,  avoiding  danger^ 
gaining  an  advantage  over  an  enemy,  &c 
In  a  more  extended  sen^,  they  denote 
those  manoeuvres,  stratagems,  and  decep- 
tions, employed  by  the  commander  of  a 
fleet,  for  the  purpose  of  gaimng  a  weather- 
gage,  cutting  off  any  part  of  a  line,  or 
attacking  any  particular  portion  thereof,  in 
such,  manner  as  may  either  defeat  the  views 
of  a  hostile  fleet,  or  snbject  it  to  loss  and 
discomfiture.  The  old  system  of  tactics  in 
this,  as  well  as  in  the  military  branch,  was 
bnrthened  with  ceremonies,  and  with  re- 
ceived opufiions,  which  were  held  to  be  in- 
violable :  the  difference  of  one  or  two  ships 
in  favonf  of  the  enemy,  was  considered  a 
sufficient  excuse  for  a  variety  of  precau- 
tions generally  amounting  to  forbearance 
from  engaging  the  superior  power;  and, 
although  we  certainly  can  count  a  number 
of  gallant  exploits  performed  by  our  fleets 
when  somewhat  inferior  to  the  enemy,  it 
has  been  reserved  for  latter  times  to  exhibit 
what  could  be  done  by  the  British  navy, 
even  when  opposed  to  neariy  double  tlieir 
own  force,  lliis  wonderfhl  change  was  m- 
trodoced  by  Rodney;  who,  in  the  year  178«, 
engaged  the  French  fleet  under  Count  de 
Grasse ;  when  by  boldly  cutting  off*  a  part 
of  its  rear,  he  compelled  neariy  half  the 
enemy's  force  to  surrender ;  the  rest  sought 
tbeur  safety  in  flight.  Since  that  date,  Ad- 
miral Jervis,  by  a  skilful  manoeuvre,  cut  off 
a  large  portion  of  a  Spanisli  fleet,  near 
Cape  St.  Vincent's,  (whence  the  peerage 
bestowed  on  him  received  its  designation;) 
but  the  late  Lord  Nelson  appears  most  con- 
spicuous in  that  mode  of  attack  which,  in 
general,  secnred  a  victory.  The  battle  of 
the  Nile  was  doubtless  a  master  piece  of 
tactical  science;  it  merits  notice  from  its 
simplicity,  and,  if  we  may  be  so  bold  as  to 
use  the  term,  its  infallibility.  Tlie  roameo- 
vre  he  used  was,  to  flirow  two  of  his  ships 
upon  every  one  of  the  weather-most  of  the 
enemy's  !ine,  by  causing  his  fleet  to  diride 
as  it  approached  them ;  consequently  in* 
chiding  each  French  ship  between  two  of 
ours.  The'residtie,  which  were  n^oored  in 
a  line  a-Lead,  fully  expected  to  see  onrs 
range  up  their  whole  length;  and  oppose 
ship  to  ship,  Tliey  saw  ilieir  error  when  it 
was  too  late ;  being  to  leeward,  it  was  mh* 
possible  for  them  to  render  efficient  aid, 
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and  they  fell  ia  detail ;  with  the  exception 
of  a  very  small  portion,  which  escaped  by 
patting  ont  to  sea,  whither  we-  were  not  in 
a  condition  to  follow  with  any  hopes  of 
overtaking  them.    See  fig.  20.  . 

In  the  fiunous  battle  of  Trafalgar,  m 
mhkii  the  immortal  Nelson  qnitted  his 
earthly  frame,  the  combined  fleets  were 
drawn  ap  in  the  form  of  a  crescent,  and 
awaited  our  attack,  which  was  made  in  a 
double  column,  apparently  bearing  down 
upon  their  centre.  This  novel  mode  of 
coming  into  action  kept  the  enemy  com- 
pletely in  suspense :  it  threatened  every  part 
of  their  fine.  If  our  two  columns  had  turned 
the  same  way,  they  would  have  been  able 
to  do  infinite  damage  in  that  quarter,  be- 
fore the  other  wing  of  the  enemy,  could 
come  up  to  succour  theur  overpowered 
friends:  if  the  two  columns  should  cut 
tJirough  the  centre,  they  must  destroy  it, 
and  ^ectnally  separate  the  two  wings,  so 
as  to  leave  them  ignorant  of  each  other's 
fate.  Such  was  the  fact:  the  enemy,  though 
superior  in  numbers,  lost  no  less  than  nme- 
teeo  sail  of  the  line.  The  reader  may  form 
some  conception  of  that  glorious  event  by 
a  reference  to  fig.  il. 

Perhaps  notlihig  can  place  a  fleet  in  a 
more  dangerous  state,  and  render  it  le8s 
able  to  resist  an  attack,  thad  makuig  sail 
before  the  wind,  in  a  line  of  battle  a-head, 
to  avoid  a  pnrsning  enemy..  In  such  a  case, 
whenever  tlie  rear  of  that  Une  can  be 
brought  to  action,  it  becomes  subject  to  an 
accomiilating  force,  in  consequence  of  tlie 
panuing  fleet  thickenmg  upon  it;  while 
the  van  of  its  own  line,  being  to  leeward, 
most  make  many  tacks,  or  at  least  two  long 
ones,  before  it  can  succour  its  rear.  Tlie 
disadvantage  must  be  very  great  even  if  all 
the  ships,  on  both  sides,  sail  upon  an  exact 
eqnali^;  but,  as  tluit  is  never  the  case, 
many  of  the  flying  ships  will  be  probably 
driven  completely  to  leeward,  and  never  be 
able  to  afford  the  smallest  assistance.  Yet 
British  seamen,  even  when  compelled  to 
retore  before  a  very  superior  force,  gene- 
rally manage,  by  some  well  contrived  de- 
▼ice,  to  intimidate  tlieir  pursuers,  or  to  put 
on  so  good  a  fiice,  as  to  convince  them  of 
the  dear  price  at  which  the  victory  is  to  be 
booght  Of  tliis  we  cannot  quote  a  more 
appropriate  instance  than  the  escape  of  five 
•ail  of  onr  ships,  under  the  command  of 
Admiral  Cornvi^lis,  from  no  less  than  nine- 
teen sail  of  French  ships  of  the  line:  an 
escape  resulting  entirely  from  the  manoeu- « 
vfes  of  the  British  Admiial;  whereby  he 


fiilly  convinced  the  French  that  a  large 
force  was  at  hand. 

The  present  unparalleled  state  of  dis- 
cipline, throughout  our  navy,  would,  of  it- 
self, give  us  the  command  of  the  ocean ; 
but  we  are  greatly  mdebted,  at  the  same 
time,  to  an  excellent  code  of  signals,  both 
for  the  day  and  the  night,  whereby  every 
operation  and  n^anceuvre,  may  be  directed 
with  readiness  and  perspicuity.  The  day 
signals  are,  for  the  most  part,  made  by  flags, 
jacks,  and  pennants ;  the  night  signals  by 
lanterns,  blue  lights,  maroons,  &c.:  in  bolh, 
the  firing  of  guns,  either  to  windward  or 
to  leeward,  occasionally  is  added.  When 
fleets  are  large,  or  their  duty  exteosive, 
especially  in  cruizmg  to  intercept  a  convoy 
of  merchant  vessels,  &c.  there  are  repeating 
frigates,  which  display  the  several  signals 
made  by  the  commander;  so  tliat  they  may 
be  communicated  to  all  the  vessels  ;  every 
signal  being  kept  flying  until  answered  by 
all  ships  to  which  they  m^y  relate. 

We  shall  now  offer  to  our  readers  soma 
minutiae  relative  to  the  fighting  o(  a  ship, 
under  orduiary  circumstances;  observing, 
that  under  tlie  head  of  Navigation  much 
will  be  found  to  instruct  the  learner  in  as- 
certaining a  vessePs  course,  way,  &c. ;  and 
under  the  head  of  Quadrant  what  relates 
to  the  common  mode  of  taking  observa- 
tions, for  the  purpose  of  ascertaming  a  ves- 
sel's locality. 

,  When  orders  are  given  to  '^  clear  ship  for 
action,"  the  boatswain  and  his  mates  whis- 
tle, and  call,  at  the  various  hatchways,  to 
warn  all  who  are  between  decks:  the  ham- 
mocks, or  beds,  are  instantly  unhooked, 
packed,  and  sent  on  deck,  to  be  put  into 
the  nettings  on  the  waist,  forecastle,  quar- 
ters, poop,  &c.  where  tliey  serve  as  an  ex- 
cellent defence  against  musketry.  While 
some  of  the  seamen  are  thus  employed  be- 
tween decks,  others  are  aloft  securing  tlie 
yards  in  chain  slmgs,  so  as  to  prevent  them 
from  falling  when  the  haul-yards  may  be 
severed  by  cannon  shot;  materials  for  re- 
pairing the  riggmg  are  also  phiced  in  readi- 
ness; shot-plugs,  for  stopping  holes  near, 
or  under,  the  surfiice  of  the  watter,  are  dis- 
pensed; and  every  attention  is  paid  to 
ascectain  that  the  pumps  are  in  order,  so 
as  to  clear  tlie  hold  in  case  of  leaks.  The 
decks  are  cleared  of  every  incumbrance,  by 
the  r^noval  of  diests,  &c.  into  the  hold ; 
the  various  gun-tackles  are  inspected  ;  and 
all  tlte  necessary  implements,  such  as  pow- 
der-hidles,  worms,  rammers,  sponges,  &c. 
are  duly  supplied.  All  being  ready,  the  sur- 
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fdola  and  his  nate,  together  vnHli  the  chest 
of  medicines,  iustniments,  btac(ages,&c*  are 
prepared  in  the  cock-pit ,  diat  is,  down  the 
faatcliway,  below  the  ordinary  r«ich  of  the 
•  enemy's  shot.  The  officers  and  men  repair 
to  their  posts,  the  powder-room  is  opened, 
the  hatches  are  all  laid,  the  marines  drawn 
up  on  the  forecastle,  qaarter-deck,  and 
poop,  the  nuns  are  ran  oat  and  levelled, 
and  tlie  courses,  (that  is,  the  lower  saib) 
are  chied  up,  to  prevent  their  being  set  on 
6re  bv  the  discharges  firom  the  cannon; 
<al8o  to  render  the  ship  more  manageable. 

Hie  greatest  attention  is  dways  paid  to 
taking  a  good  ahn  before  a  gon-  is  fired ; 
that  every  shot  may  hit 'some  part  of  the 
enemy's  hall ;  the  nearer  to  the  water's  edge 
the  better.  The  captain,  master,  purser, 
Aec.  remam  on  deck  to  fight  the  ^ip,  and 
to  note  down  all  occurrences,  wliile  the  sig- 
nal-master attends  to  and  answers  what- 
ever sisals  may  be  tlirown  out  by  the 
commander  of  the  fieef,  or  division.  It  is 
ever  a  primary  object  to  place  the  ship  in 
such  a  position  as  may  annoy  the  enemy 
most ;  yet,  at  the  same  moment,  evade  his 
principal*  defences:  this  is  best  done  by 
,  laying  diagonally  upon  her  quarter,  or  bow, 
and  especially  across  her  stern,  so  as  to 
4*ake  her  fore  and  aft ;  whereby  her  guns 
will  soon  be  dismounted,  and  the  men  driven 
from  theur  quarters. 

*Thb  description  of  the  manner  in  which 
the  battle  is  carried  on  by  each  ship,  will 
serve  as  an  illtistratioa  of  the  whole ;  but  it 
may  be  necessary  to  add,  that  the'  dispost- 
lion  of  a  fieet  must  be  suited  to  the  posi- 
tion the  adversary  may  have  assumed. 
l¥hen  an  enemy  opposes  a  direct  line,  op- 
posite to  that  of  his  own  fleet,  the  admiral 
rarely  does  more  than  make  the  signal  for 
line  of  battle  abreast,  perhaps*^  a  cable's 
length  asunder,  thus  coming  at  once  to 
close  engagement,  ship  opposed  to  ship, 
w  rather  the  two  fleets  intermixed  alter- 
nately, their  heads  laying  dtferent  ways : 
if  they  should  pass  eadi  other,  it  is  usual  to 
put  about,  and  resume  the  engagement  in 
the  same  manner.  When  tiie  enemy  bear 
down  in  a  line  a-head,  it  is  customary  to 
receive  them  m  the  same  manner,  to  pre- 
vent their  cutting  off  a  part  of  the  line ; 
this  depends  greatly  on  the  direction  of  the 
wind  :  but  if  it  be  on  the  beam,  that  is  fiiU 
on  the  side,  or  in  any  direction  affi>rding 
the  means  of  aiding  your  van,  witliout  de- 
lay, by  a  press  of  sail,  such  a  mode  of  at- 
tack will  subject  the  enemy  to  have  bis 
own  Ime  cut,  as  was  done  by  Kodney ; 


or  doubled  upoo^as  to  the  battle  of  the 
NUe.' 

Dunng  an  engagement,  the  courses  aie 
commonly  hauled  up,  as  before  stated;  tbs 
,  top-gallantsails  and  stay-sails  are  also  finM. 
The  mo^ment  of  each  ship  is  chiefly  regn- 
hited  by  the^  main  and  fore-top  sails,  and  Am 
ji^  reserving  the  mizen  to  fill,  or  to  he 
thrown  aback,  as  an  aid,  either  to  actelcnUe 
the  ship,  or  as  a  clieck  to  prevent  her  pa»- 
'  ing  the  enemy.  The  firigates,  tenders,  and 
other  small  vessels  generally  hiy  to,  er 
hover  about  in  the  rear,  to  repeat  sigaak, 
or  to  aid  crippled  ships.  These,  not  bebig 
conskiered  as  slaps  of  the  hue,  are  not 
attacked,  except  by  vessels  of  their  own 
dass;  therefore,  when  a  fleiet  is  not  wdl 
manned,  it  is  common  to  take  all  the  spare 
hands  firom  such  to  assist  on  board  the  fight- 
ing ships.  When  a  fleet  is  superior  in  noBh 
hers,  it  4s  proper  to  keep  some  of  them  m 
reserve,  stetiomng  them  behind,  the  weaker 
parts  of  the  line  to  succour  sndi  as  may,  hy 
the  loss  of  masts,  dec.  become  nnrnao^e- 
able,  and  to  take  advantage  of  any  opportn- 
nity  to  chase,  and  lay  aboard  of  wfaateter 
of  the  enemy's  ships  may  quit  the  line  ^ 
the  purpose  of  escaping.  In  order  to  ob- 
serve what  is  going  on,  the  admiral  gene- 
rally removes  to  some  fiigate,  on  board 
which  he  holftts  his  flag ;  near  hhn  shovld 
be  some  of  the  best  sailing  cutters,  bri^, 
&c,  to  convey  orders  vrhich  could  not  be 
accurately  delivered  by  signal,  or  by  tele- 
giaph. 

Boarduig  is  most  commonly  resorted  to 
by  privateers,  in  their  attacks  upon  mer- 
chant vessels ;  but  among  ships  of  the  line 
is  rarely  practised.  Our  commanden  sre 
perhaps  more  forward  than  those  cf  any 
other  nation,  except  the  Turks,  in  tfaii 
kind  of  enterprize,  which  is  replete  with 
hazard.  The  best  mode  of  boarduig,  espe- 
chilly  if  there  be  any  swell,  is  to  keep  on 
the  euemy'k  weather  quarter;  now  lad 
then,  if  the  sailing  of  your  ship  will  allow, 
yawing,  so  as  to  throw  your  fire  mto  ber 
stem  :  when,'  by  this  means,  you  have  doas 
any  execution,  it  will  be  proper  to  pssi 
close  under  the  enemy's  'stem,  raking  ber 
fi>re  and  aft  with  your  guns  double  shotted, 
and  then  lay  her  aboard  upon  her  lee  bean, 
having  yonr  tops  well  manned  to  fire 
upon  the  enemy's  decks,  on  which  akt 
grenades,  stinkpots,  fire-balls,  &c.  shoold 
be  dbcharged.  Having  grappled  therii^ 
to  your  adversary's  chahis,  your  boarden 
jiraip  into  her,  under  the  cover  of  the  fin 
of  your  small  ami&    In  case  of  repalie, 
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Vie  attack  to  lied^^ardl  is  most  favotuable  to 
Ike  retreat  of  yoor  men ;  besides,  it  is  far 
easier  to  cast  off  from  the  enemy,  than 
it  woold  be  if  yon  were  to  windward  -of 
her, 

T^NL4,  in  natm^  history,  tape^ft^rm; 
body  flat,  and  composed  of  numerous  arti- 
Gulatioiis :  head  with  four  orifices  for  suc- 
tion, a  little  below  the  mouth :  mouth  ter- 
minal, continued  by  a  short  tube  into  two 
ventral  canals,  and  generally  crowned  with  a 
double  series  of  retractile  huoks  or  holders. 
Gmelin  has  enomei-ated  almost  one  hun* 
dred  species,  besides  varieties:  he  has  di- 
vided them  into  sections.  A.  Hiose  found 
in  other  parts  besides  the  intestines,  and 
furnished  with  a  vesicle  behind,  B.  Those 
found  in  the  intesdnes  only,  and  without  a 
terminal  veside.  C.  Those  with  the  head 
unarmed  with  hooks.  Tlie  worms  of  the 
first  section  are  fbtmd  infesting  Mammalia, 
reptiles,  and  fish.  Those  of  the  second  sec- 
tion are  fomid  in  the  Mammalia,  in  bh'ds, 
and  in  fish ;  and  those  of  the  third  section 
infest  Mammalia,  birds,  reptiles,  and  fi$h. 
This  g«BU8  of  worms  are  destined  to  feed 
on  the  juices  of  various  animals,  and  are 
nsoally  found  in  the  alimentary  caoral,  gene- 
imlly  at  the  upper  part  of  it  They  are 
•omethnes  found  in  great  numbers,  and  oc- 
casion the  most  distresshig  disorders.  They 
have  the  power  of  reproducing  parts  which 
have  been  broken  o£r,  and  are  therefore 
removed  with  the  utmost  difficulty:  they 
are  oviparous,  and  discharge  their  eggs  from 
the  apertures  on  the  joints.  We  shall  give  a 
few  of  the  more  reniarka|>le  species. 

1.  T.  visoeralis,  which  is  inclosed  in  a 
vesicle,  broad  in  the  fore  part,  and  pointed 
in  the  hinder  part ;  inhabits  the  liver,  the 
placenta  nterina,  and  tile  sac  which  con- 
tains the  sopcrflqous  fluid  of-dropsical  per- 
aooa.  2.  T.  cellulosa,  which  is  inclosed  in  a 
eardiaginous  vesicle,  inUabiting  the  cellular 
substance  of  the  musdes ;  is  about  an  inch 
long,  half  an  inch  broad,  and  one-fourtli  of 
an  inch  thick,  and  is  very  tenacious  of  life. 

3.  T.  deutata,  has  a  pointed  head;  the 
large  joints  are  streaked  transversely,  and 
the  small  joints  are  idl  dilated;  the  osctilnm 
or  opening  in  the  n^iddle  of  both  margins  is 
aomewhat  raised.  It  is  narrow,  ten  or 
twelve  feet  long,  and  broad  in  the  fore 
pans :  its  ovaria  are  not  visible  to  the  naked 
eye;  and  the  head  underaeath  resembles  a 
heart  in  shape.    It' inhabits  the  intestines. 

4.  T.  lata,  is  white,  with  joints  very  short 
and  knot^  in  the  B'liddle ;  the  osculom  is 
solitary.    It  is  from  eighteen  to  one  hun- 


dred and  twenty  feet  long;  its  joints  ar^ 
streaked  transversely;  its  ovaria  are.  dis^ 
posed  like  the  petals  of  a  rose.  5.  T. 
vulgaris,  has  two  lateral  mouths  hi  each 
joint ;  it  attaches  itself  so  firmly  to  the  in^ 
testines,  that  it  can  scarcely  be  removed  by 
the  most  violent  medicines;  it  u  sl^nder^ 
add  has  the  appearance  of  being  mem« 
branaceons ;  it  is  somewhat  pellucid,  fh>m 
•  ten  to  sixteen  feet  long,  and  about  four 
lines  and  a  half  broad  at  one  end.  6.  T. 
tmtfae,  which  chiefly  inhabits  the  liver  of 
the  trout,  but  is  also  to  be  found  in  the  i^ 
testines  of  the  human  species^  7.  T.  8o> 
hum,  has  a  marginal  mouth,  one  on  each 
joint  8.  T.  ovilla,  found  in  the  liver 
and  omentum  of  sheep. ,  $.  T.  celebraHs 
is  aggregate;  numerous  animalcjiles  united  ' 
by  their  base  to  a  brge  common  vesicle, 
distributed  about  the  surfiice  and  retractile 
withui  it  This  is  found  in  vast  numbers  in 
the  brain,  or  spinal  marrow,  immediately 
beneath  the  brain  of  sheep.  Tliese  no- 
xious ammalcules  occasion  giddhiess  and 
staggering,  and  the  disease  known  by  the 
name  of  tbb  dunt  or  tickets :  which  if  the 
containing  vesicle  be  broken,  is  incurable; 
for  these  oninute  worms,  in  size  scarcely 
larger  than  a  grain  of  sand,  are  each  of 
them  furnished  vrith  from  thirty-two  to 
thirty-six  hooks  on  the  head,  by  which  they 
fix  ttiemselves  firmly  to  the  substance  of 
the  brain,  or  its  coats.  • 

The  structure  and  physiology  of  the  ts&« 
nia  are  curious^  and  it  may  be  amusing  as 
'  well  as  instructive  to  consider  it  vrith  at- 
tention. The  taenia  appears  destined  to 
feed  upon  such  juices  of  animals  as  are  al- 
ready animalized;  and  is  therefore  most 
commonly  found  in  the  alimentary  canal, 
and  in  the  upper  part,  where  there  is  the 
greatest  abundance  of  chyle;  for  chyle 
seems  to  be  the  natural  food  of  th)e  taenia. 
As  it  is  thus  supported  by  food  which  is  al- 
ready digested,  it  is  destitute  of  the  com« 
plicated  organs  of  digestion.  As  the  Tj 
soliom  is  most  frequent  in  this  coimtiy,  it 
may  be  proper  to  describe  it  more  particu- 
hirly. 

It  is  fi-om  three  to  thirty  feet  long,  some 
say  sixty  feet.  It  is  composed  of  a  head 
in  which  are  a  mouth  adapted  to  drink  up 
fluids,  and  an  apparatus  for  giving  the  head 
a  fixed  situation.  The  body  is  composed 
of  a  great  number  of  distinct  pieces  arti- 
culated together,  each  jomt  having  an  or- 
gan by  which  it  attaches  itself  to  the  neigh- 
bouring part  of  the  inner  coat  of  the  intes- 
tine.   The  joints  nearest  the  bead  are  al- 
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vrays  sfDall,  and  they  become  gradnally  en- 
larged as  they  are  further  removed  from  it ; 
but  towards  the  tail  a  few  of  the  last  joints 
again  become  diminish^  in  size.  The  ex- 
tremity of  the  body  is  terminated  by  a 
sn^all  semicircuhir  joint,  which  has  no  open- 
ing in  it. 

The  head  of  this  animal  is  composed  of 
the  sam^  kind  of  materials  as  the  other 
parts  of  its  body ;  it  has  a  ronnded  opetiing 
at  it9  extremity,  vrhxch  is  considered  to  be 
its  mouth.  Thb  opening  is  continued  by  a 
short  dnct  into  two  canals;  these  canals 
pass  round  every  joint  of  the  animal's  body, 
and  convey  the  aliment  Surrounding  the 
opening' of  the  mouth  are  placed  a  number 
-  of  projecting  radii,  which  are  of  a  fibrous 
texture,  vrhose  direction  is  longitudinal. 
These  radii  appear  to  serve  the  purpose  of 
tentacula  for  fixing  the  orifice  of  the  mouth, 
as  well  as  tliat  of  muscles  to  expand  tlie  ca- 
vity of  tiie  mmith,  from  tiieir  being  insert- 
ed along  the  brim  of  that  opening.  After 
the  rounded  extremity  or  head  has  been 
narrowed  into  the  neck,  the  lower  part  be- 
comes flatted,  and  has  two  small  tubercles 
placed  upon  each  flatted  side ;  the  tuber- 
cles are  concave  in  tiie  middle,  and  appear 
destined  to  serve  the  purpose  of  suckeis  for 
attaching  the  liead  more  eflTectually,  The 
intci-ual  stmctivi^  of  the  joints  composing 
the  body  of  this  animal  is  partly  vascidar 
and  partly  cellular ;  the  substance  itself  is 
white,  and  somewhat  resembles  in  its  tex* 
ture  the  coagulated  lymph  of  the  human 
blood.  The  alimentary  canal  passes  along* 
each  side  of  the  animal,  sending  a  cross  ca- 
nal over  the  bottom  of  each  joint,  which 
connects  the  two  lateral  canals  together. 

Mr.  Carlisle  injected  with  a  coloii^d 
size,  by  a  single  push  with  a  small  syringe, 
three  feet  in  length  of  these  canals,  in  the 
direction  from  the  mouth  downwards.  He 
tried  the  injection  the  contrary  way,  but4t 
seemed  to  be  stopped  by  valves.  The  ali- 
mentary canal  is  impervious  at  the  extreme 
joint,  where  it  terminates  vrithont  any  open- 
ing analogous  to  an  anus.  Each  jomt  has  a 
vascular  joint  occupying  the  middle  part, 
which  is  composed  of  a  longitudinal  canal, 
from  which  a  great  number  of  lateral  canals 
branch  off  at  rigltt  angles.  These  canals 
contain  a  fluid  like  milk. 

The  taenia  seems  to  be  one  of  the  sim- 
plest vascular  animals  in  nature.  Tlie  way 
in  which  it  is  nourished  is  singular;  the 
food  being  taken  ui  by  the  mouth,  passes 
into  the  alimentary  canal,  and  is  thus  made 
to  visit  in  u  general  way  the  different  parts 
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•f  the  animal.  As  it  has  po  excretory 
^  ducts,  it  woiddappear  that  the  whole  of  iti 
alimentary  fluid  is  tit  for  nourishment ;  the 
decayed  parts  probably  dissolve  into  a  fluid 
which  transudes  through  the  slun,  which  is 
extremely  porous. 

Hiis  animal  has  nothUig  resembling  a 
brain  or  nerves,  and  seems  to  have  no  or- 
gans of  sense  but  those  of  touch.  It  is 
most  prijbably  jncipiiijaaii  by  ova,  whkh 
majr  ^iisjly  jjiiss  aJwiit;  rivu^  cirenlauiig  f  ***■*'!» 
of  other  amitmJs.  Wi?  c«ini)<>t  other*  iie 
C'spljjjn  the-  phenonipn^  ot'  worms  beiu^ 
ihnud  m  tiie  eg^»  ot^  fav^hj  and  in  tlte  intp^ 
ttjies  of  a  fffitiis  befure  hirlli,  exi^^pi  by 
iiiliposmg  their  ova  to  Iimre  pa^td  tlir&uj^h 
the  circulatrng  vcs^h  of  llic  motlier^  luitl 
by  tkiA  mciuiii  bet<:n  cgmvcy^ii  to  Lbc  to^tu.^. 

Tilt'  chauce  of  an  ovum  bbiujs;  platted  in 
a  MtuEilioji  wDere  it  wiJl  be  Imtchtil,  ami 
the  young  find  convenient  subsistance,  must 
be  very  small ;  hence  the  necessity  for  their 
being  very  prolific  If  they  had  the  same 
powers  of  being  prolific  which  they  now 
have,  and  tlieir  pva  were  afterwards  very 
readily  hatched,  Uien  the  multiplication  of 
these  animals  would  be  immense,  and  be- 
come a  nuisance  to  the  other  parts  of  the 
creation. 

Another  mode  of  increase  allowed  to  tae- 
nia (if.  we  may  call  it  increase)  is  by  ao  ad- 
dition to  the  number  of  their^joinli*  If  we 
consider  the  individual  j.oints  aii  distinct  be- 
iugs,  it  is  so ;  and  when  we  reflect  npon  the 
power  of  generation  given  to  each  joint,  it 
makes  this  conjectpre  the  more  probable. 
We  can  hardly  suppose  that  «n  ovum  of  a 
taenia,  which  at  ita  full  grpwth  10  thirty  feet 
long,  and  composed  of  four  hundred  joints, 
contained  a  yotmg  taenia  composed  of  this 
number  of  pieces  $  but  we  have  seen  young 
taenise  not  half  a  foot  long,  and  not  possess- 
ed of  fifty  joints,  vrhich  still  were  entiie 
worms.  We  have  also  many  jreasons  to  be- 
lieve^ that  when  a  part  of  this  animal  is 
broken  oflT  from  the  rest,  it  is  capable  of 
forming  a  head  for  itself,  and  becomes  ao 
independent  being.  The  simple  con^tme- 
tion  of  the  head  makes  its  rageBeiatioB  a 
much  more  easy  opei^tion  than  that  of  the 
tails  and  feet  of  lizards,  which  are  composed 
of  bones  and  complicated  vessels;  but  this 
last  operation  has  been  proved  by  the  ex- 
periments of  Spallanaani  and  many  other 
natnraiists. 

TAFF£TY,  in  commerce,  a  fine  smooth 
silken  stufl^,  remarkab^  glossy.  See  Silk. 
There  are  taflcties  of  ajil  cotours,  sooiepiau^ 
and  others  striped  with  gold,  silver^  ^c^ 


Digitized  by 


Google 


MA  31  MALTA. 


FLUe  XT. 


/iy.i.  Some  munutk 
/a/.  /.  Salcorrro 


Af^.  JXr^.  Ta%Mi  Eknpaa  : nmrntm  mote  i: raeSatBd, nwit . 


/kU0^l  fia-rtf^AfSh 


Digitized 


by  Google 


Digitized  by 


Google 


TAL 

otben  dieqoeredy  others  flowered,  Sic,  ao- 
cording  to  the  iancy  of  the  workmea. 

TAGETES,  in  botany,  fnaryg^ld^  a  geniu 
of  the  Syogenesia  Polygamia  Superflua  class 
and  order.  Natanil  order  of  Compositse  Op* 
poeitifoUse.  Corymbiferv,  Jnssiea.  Essen- 
tial diaracter:  calyx  one- leaved,  five-tootb-- 
ed,  tabular ;  florets  of  the  ray  five,  perma- 
nent; down  vrith  firm  erect  chaffs;  recep- 
tacle naked.  There  are  four  species,  and 
aeveral  rarieties;  the  T.  erecta,  African 
marygold,  is  from  three  to  four  feet  in 
beighty  dhrided  from  the  middle  into  many 
branchesy  each  bearing  one  large  flower; 
leaves  long,  pinnate;  leaflets  dark  green; 
flowers  yellow,  firom  brimstone  to  orange 
colour ',  of  this  there  are  five  varieties,  all 
annuals. 

TALC,  in  mineralogy,  is  divided  into 
three  snb'Species,  m.  1.  The  earthy  talc, 
which  is  of  a  greenish  white  colour,  com- 
posed of  glimmering  pearly  small  scaly 
parts:  it  soils  a  little,  and  feels  rather 
greasy.  It  occurs  in  the  tin  mmes  near 
Freyburg,  in  Saxony.  2.  Common  Vene- 
tian talc  is  of  an  apple  green,  which  passes 
OD  one  side  into  greenish  white,  and  even 
into  silver  white  ^  on  the  other,  into  aspara- 
gos  green.  It  is  massive,  disseminated,  and 
in  extremely  delicate  crystals.  It  is  splen- 
dent and  shining:  feels  very  greasy,  and  is 
eMily  frangible.  It  is  infiisibl^  liefore  the 
blow-pipe,  without  addition;  and  its  con- 
ftitaent  parts  are 

Magnesia 44 

Silex 60 

Alumina... 6 

100 

TUs  is  frequently  ceafonnded  with  mica, 
from  which  it  is,  however,  distinguished  by 
want  of  elastici^ ;  by  its  greasy  feel,  and 
colour.  It  is  almost  entirely  confined  to 
tbe  primitive  mountahis,  where  it  occurs  in 
beda*  imbedded  in  setpeatine,  and  also  in 
iFeioa.  It  abounds  in  die  mountains  of  ly* 
rol  and  Salzburg,  hence  it  is  brought  to  Ve- 
nice, and  on  that  account  has  obtained  the 
name  of  Venetian  talc.  It  is  ^iiq>Ioyed  as 
a  baais  for  coloured  crayons,  and  for  the 
finest  ronge* 

3;  Indurated  talc  is  of  a  greenish  grey 
colour:  it  occurs  massive;  lustre  shilling, 
paaaing  to  gUstening,  and  is  pearly,  feeh 
mlber  greasy.  It  occurs  in  primitive  moun- 
tains, where  it  forms  beds  in  clay,  slate, 
and  serpentine.  It  is  thought  to  be  <n  in- 
teivaediate  ^nk  between  steatite  and  pot- 
atooef  which  see.  It  at  found  in  the  Alps, 
VOL.  VI. 
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in  Stu*ia,  and  in  Austria,  and  Hungary  | 
also  in  some  parts  of  Scothind :  the  consti- 
tuent  parts  are; 

Magnesia 38.54 

Silica 38.12 

Alumina 6*66 

Lime ,    0.41 

Iron.... ..  15.0< 

98.76 

Loss 1.^5 

100.00 

TALENT,  money  of  account  amongst 
the  ancients.  Amongst  tlie  Jews,  a  talent 
in  weiglit  was  equal  to  sixty  maneh,  -or  119 
lb.  10  oa.  1  dwt.  10  i  gr. 

TALES,  i.  e,  tak$  de  cireunuiaiaibus,  by- 
standers, is  used  in  law  for  a  supply  of  men 
impaneled  on  a  jury,  and  not  appearing,  or 
on  their  appearance  challenged  and  disallow- 
ed, when  the  judge  upon  motion  orders  a 
supply  to  be  made  by  the  sheriff  of  one  or 
more  such  persons  as  arc  present  m  court, 
to  make  up  a  full  jury. 

TALLOW  truy  a  remarkable  tree  grow- 
ing in  great  plenty  ia  China ;  so  ealled  from 
its  producing  a  substance  like  tallow,  which 
serves  for  the  same  purpose ;  it  is  about  the 
height  of  a  cherry-tree,  its  leaves  uiform  of 
a  heart,  of  a  deep  shining  red  colour,  and 
its  bark  very  smooth.  Its  fruit  is  iudosed 
in  a  kind  of  pod,  or  cover,  like  a  chesnut, 
and  consists  of  three  round  white  grains,  of 
the  size  and  form  of  a  small  nut,  each  hav- 
ing its  peculiar  capsule,  and  within  a  little 
stone.  This  stone  is  encompassed  vrith  a 
white  pulp  which  has  all  the  properties  of 
true  tallow,  both  as  to  consistence,  colour, 
and  even  smell,  and  accordmgly  the  Chi- 
nese make  their  candles  of  it ;  which  would 
doubtless  be  as  good  as  those  in  Europe,  if 
they  knew  how  to  porify  their  vegetahJe, 
as  well  as  we  do  our  animal,  tallow.  All 
the  preparation  they  give  it  is  to  melt  it 
down,  and  mix  a  Uttle  oil  vrith  it,  to  make 
it  softer  and  more  pliant.  It  is  true  their 
candles  made  of  it  yield  a  thicker  smoke, 
and  a  dimmer  light  than  ours ;  but  those 
defects  are  owing  in  a  great  measure  to  the 
wicks,  which  are  not  of  cotton,  but  only 
a  little  rod  of  dry  light  wood  covered 
with  the  pith  of  a  rush  wound  round  it; 
vrfaich,  beidg  very  porous^  serves  to  filtrate 
the  minute  parts  of  the  tallow,  attracted 
by  the  burning  stick,  which,  by  this  means, 
is  kept  alive.    See  Tom  ex. 

TALPA,  the  nm/^,  in  natural  history,  a 
genus  of  Mammalia,  of  the  order  Fere. 
Oeoeric  character:  six  foreteeth  in  the 
Aa 
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upper  jaw,  imeqoal,  eight  in  the  lower; 
tusks  solitary,  m  the  upper  jaw  larger;  se- 
ven  grinders  in  the  upper,  and  six  in  the 
lower.    There  are  four  species. 

T.  Europea,  the  common  mole,  is  about 
BIX  inches  in  lengtti,  without  the  tail,  ks 
body  is  large  and  cylindrical,  and  its  snout 
strong  and  cartilaginous.  Its  skin  is  of  ex- 
traordmary  thickness,  and  covered  with  a 
fur,  tt\ori,  but  yielding  to  that  of  no  other 
animal  in  fineness.  It  hears  with  partictf* 
lar  aonteness,  and,  notwithstanding  the  po- 
pular opinion  to  the  contrary,  possesses 
eyes,  which  it  is  stated  to  be  able  to  with- 
draw, or  project,  at  pleasure.  It  lives 
partly  on  the  roots  of  vegetables,  but  priu- 
dpally  on  animal  food,  such  as  worms  and 
insects,  and  is  extremely  voracious  and 
fierce.  Shaw  relates,  from  Sir  Thomas 
Brown,  that  a  mole,  a  toad,  and  a  serpent 
have  been  repeatedly  inclosed  in  a  large 
glass  vase,  and  that  the  mole  has  not  only 
killed  the  others,  but  has  devoured  a  very 
considerable  part  of  them.  It  abounds  in  soft 
^onnd,  in  which  it  can  dig  with  ease,  and 
vrhich  fiimishes  it  with  the  greatest  supply 
of  food.  It  forms  its  subterraneons  apart- 
ments with  great  facility  by  its  snout  and 
feet,  and  with  a  very  judicious  reference  to 
escape  and  comfort  It  produces  four  or , 
five  young,  in  the  spring,  in  a  nest  a  little 
beneath  the  surface,  composed  of  moss  and 
herbage.  It  is  an  animal  injurions  to  the 
grounds  of  the  former,  by  throwing  ap  fai- 
tiumerable  hills  of  mould,  in  the  construc- 
tion of  its  habitation,  or  the  pursuit  of  its 
food,  and  many  persons  obtain  their  sub- ' 
sistence  firom  the  premiums  which  are,  on 
this  account,  given  for  theur  destruotion. 
Moles  can  swim  with  considerable  dexta- 
lity,  and  are  thus  fomished  with  the  mean 
of  escape  in  those  sudden  inundations  to 
which  they  are  firequently  exposed.  lo 
Ireland,  the  mole  is  unknown.  See  Mam* 
malia,  Plate  XX.  fig.  5. 

X.  radiata,  or  the  radiated  mole,  is  very 
similar  to  tlie  above,  from  which  it  is  prin- 
cipally distinguished  by  a  circle  of  radiated 
tendrils,  resembling  the  ray  of  a  boot-spur, 
attached  to  the  nose.  It  is  a  native  of 
North  America.  See  Mammalia,  Plate 
XX.  fig.  6. 

TALUS,  in  fortification.  Talusofabas^ 
tion,  or  rampart,  is  tlie  slope  or  diminution 
allowed  to  such  a  work,  whether  it  be  of 
earth  or  stone,  the  better  to  support  its 
weiglit.  The  exterior  talus  of  a  work,  u 
ito  slope  on  the  side  towards  the  country, 
which  is  always  aaadt  as  UtUe  as  possible. 
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to  prevent  tlie.  enemy's  scatedo ;  vnteas  the 
earth  be  bad,  and  then  it  is  absohitely 
necessary  to  allow  a  considerable  tahis  for 
its  parapet.  The  interior  talas  of  a  work 
is  its  slope  on  the  inside  towards  the  place. 

TAMARINDUS,  in  botany,  tamarad 
tret^  a  genus  of  the  Monadelphia  Triandria 
cbiss  and  order.  Natural  order  of  Lomen« 
tacett.  LeguminOsae,  Jussieu.  Essential 
character :  calyx  four-parted ;  petab  three ; 
nectary  of  two  short  bristles  under  the  fila- 
ments ;  legume  pulpy.  There  is  only  one 
species,  rtz.  T.  indica,  tamarind  tree,  which 
grows  to  a  hirge  size  in  tliose  countries, 
where  it  is  a  native  ;  the  stem  is  veiy  large, 
covered  with  a  brovrn  bark,  dividing  mto 
many  branches  at  the  top,  and  spreadmg 
wide  every  way ;  the  flowers  come  out 
from  the  side  of  the  branches,  five,  six,  or 
more  together,  in  loose  brandies;  the  pods 
are  thick  and  compressed,  those  firom  the 
West  Indies  are  Irom  two  to  five  inches  in 
lengtli,  containing  two,  three,  or  four  seeds ; 
those  from  the  East  Indies  are  nearly  twice 
as  long,  and  contain  five,  six,  and  even  se- 
ven seeds  \  plants  raised  from  both  these 
are  so  much  alike  as  not  to  be  distiogaisb- 
ed ;  the  difference  in  the  size  of  the  pods  is 
probably  ovring  to  soil  and  culture.  The 
calyx  is  straw-colourcd  >  the  petals  are  yel- 
lovrish,  beautifully  variegated  with  red 
veins;  pedtmcles  half  an  indi  in  length, 
eaoh  furnished  with  a  joint,  at  which  the 
flower  turns  inwards  ;  filaments  commonly 
three ;  they  are  purple,  and  the  anthen  are 
brownish.  The  timber  of  t|ie  tamarind  tree 
is  heavy,  firm,  and  hard ;  sawn  into  boards, 
it  b  converted  to  many  useful  purposes  in 
buUdme.  The  fruit  is  used  both  hi  food 
and  medicnie.  In  many  pafts  of  Americt, 
particuhtfly  in  Curasao,  they  eat  abnodance 
of  it  raw,  without  any  ineoavenienee.  Ib 
Martinico  also,  they  eat  the  nnripe  fioitt 
even  of  tlie  moat  aust^  kind.  ^ 

TAMARIX,  in  botany,  tammnOcj  a  genos 
of  the  Pentandiria  Trigynia  class  and  order. 
Natural  order  of  Succulentie.  Portohieev, 
Jussieu.  Essential  character :  calyx  five- 
parted;  petals  ^yt^\  capsule  one-celled, 
three-valved;  seeds  pappose.  There  sre 
four  species :  we  shall  notice  the  T.  gaRics, 
Fk-ench  tamarisk,^  which  is  a  native  of  the 
south  of  France,  Spam,  Italy,  Rossla,  Tw- 
\tary,  Barbary,  and  J^lpan,  where-it  grows 
to  a  tree  of  a  middling  size  ;  hi  Enghuid  it 
is  rarely  more  than  fourteen  feet  in  height. 
The  bark  \i  rough,  and  of  a  dark-brown  co- 
lour ;  it  sends  out  many  slender  brandie*, 
most  of  whidi  spread  out  flat,  hfeoptt 
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^wnwards  at  their  ends ;  these  are  coveted 
with  a  chesnut  coloured  bark,  and  garnish- 
ed with  Tery  narrow,  finely-divided  leaves, 
of  a  bright  green  coloar,  having  small  leaves 
or  iodentures,  which  lie  over  each  other 
like  scales  offish ;  the  flowers  are  produced 
in  tap^  spikes,  at  tiie  end  of  the  brandies, 
several  of  them  growing  on  tlie  same 
branches ;  the  spikes  are  about  an  inch 
long,  the  flowers  are  set  very  close  all 
roimd  tlie  spike ;  they  are  small,  and  hhve 
£ve  concave  petals,  of  a  pale  flesh  colour, 
with  ^yt  slender  stamina,  terminated  by 
fonadish  red  anthers ;  the  flowers  appear  in 
Jaiy,  and  are  sncceeded  by  oblong,  acnte- 
pointed,  tliree-comered  capsules,  filled  with 
small  dovrny  seeds,  wliich  seldom  ripen  in 
JSogland. 

TAMBAC,  a  mixture  of  gold  and  cop- 
per, which  the  people  of  Siam  hold  more 
beantifbl,  and  set  a  greater  value  on,  than 
gold  itself. 

TAMBOUR,  in  architecture,  a  term  ap- 
plied to  the  Corinthian  and  Composite  ca- 
pital?, as  bearing  some  resemblance  to  a 
drom,  which  the  French  call  tambour. 

Tambour  is  also  used  for  a  little  box  of 
timber-work,  covered  with  a  ceiling,^  with- 
in side  the  porch  of  certain  churches,  both 
to  prevent  the  view  of  persons  passing  hy, 
and  to  keep  off  tlie  wind,  &c.  by  means  of 
folding  doors. 

TAMXJS,  in  botany,  black  brymiy,  a  ge- 
Biu  of  the  Dioeda  Hexandria  ctess  and  or- 
der. Natural  order  of  Sarmentacese.  As- 
paragi,  Juasieu.  Essential  character:* ca- 
lyx six-parted  ;  corolla  none :  female,  style 
Oifid,  berry  three-celled,  inferior;  seeds 
two.  There  are  two  species,  viz,  T.  com- 
mmiis,  common  black  bryony,  and  T.  cre- 
tJca,  Creton  bhick  bryony. 

TANACETUM,  in  botany, /emssf,  a  genuff 
of  the  Syngenesia  Polygamia  Superflna  ches 
and  order.  Natural  order  of  Composite 
Discoidae.  CorymbifersB,  Jnssieu.  Essen- 
tial character :  calyx  imbricate,  hemisphe- 
rical; corolla, rays  obsolete,  trifid,  some- 
times none,  and  all  the  flowen  hermaphro- 
dite ;  down  sobmarginate :  receptacle 
naked.  There  are  nine  species,  of  which 
the  T.  valgare,  conunon  taiisy,  has  a  fibrous 
creeping  root,  which  spreads  to  a  great  dis- 
tance; the  herb  is  bitter,  possessing  a 
strong  aromatic  sineli.  It  is  a  native  of 
Earope  and  Siberia,  in  high  meadows  and 
pnstnm,  on  the  banks  of  rivers,  and  in 
swampy  places,  flowering  from  June  to  Au- 

TAN AECIUMjin  botany^  a  genm  of  the 
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Didynamia  Angiospermia  class  and  order : 
Essential  character :  calyx  cyhndrical,  trun- 
cate; corolla  tubular,  almost  eqnal,  five- 
cleft  ;  rudiment  of  a  fifth  filament ;  berry 
corticose,  very  large.  There  are  two  spe- 
cies, viz.  T.  jaroba, ,  and  T.  parasiticum, 
both  natives  of  Jamaica. 

TANAGRA,  the  ttauagery  in  natural  his- 
tory, a  genus  of  birds  of  the  order  Passeres* 
Generic  character:  bill  conic,  somewhat 
inclining  towards  the  point ;  upper  mandi-  ^ 
ble  slightly  ridged  and  notched  near  the 
end.  There  are.  forty-four  species,  of  which 
the  following  deserve  the  chief  attention. 

T.  jacapa,  or  the  red-breasted  tanager,  js 
of  the  size  of  a  sparrow,  and  aboupds  in  va- 
rious parts  of  America.  It  feeds  on  iVoits, 
asd  firequeots  gardens.  Its  nest  is  of  a  cy- 
lindrical form,  fixed  to  tlie  horizontal  branch 
of  a  tree,  and  the  entrance  is  beneath.  It 
is  generally  seen  in  pairs. 

The  T.  tatoa,  or  titmouse  of  Paradise,  is 
nearly  as  large  as  a  goldfinch,  is  one  of  the 
most  beautiful  birds  of  the  genus,  adorned 
with  the  most  brilliant  plumage  of  scarlet, 
blue,  ereen,  and  gold.  It  is  found  in  flocks 
in  Cayenne  and  Guiana,  at  the  season  when 
a  particular,  hut  nndescribed,  fruit  tree  is 
in  bearing,  and  is  said  to  be  found,  in  \hoa4 
countries,  f^nly  in  the  immediate  vicmity  of 
tliese  trees.  It  may  be  confined,  and  fed 
on  bread  and  milk  ;  but  has  no  powen  of 
melody. 

TANGENT,  m  geometry,  is  defined,  in 
general,  to  be  a  right  line,  which  touches 
any  arch  of  a  curve,  in  such  a  manner,  that 
no  right  line  can  be  drawn  between  the 
right  line  and  tlie  arch,  or  witliin  the  angle 
that  is  formed  by  them.  The  tangent  of  au 
arch  is  a  right  line  drawn  perpendicularly 
from  the  end  of  *a  diameter,  passing  to  one 
extremity  of  the  arch,  and  terminated  by  a 
right  Une  drawn  from  the  centre  through 
the  other  end  of  the  arch,  and  called  the  se- 
cant. And  the  co-tangent  of  an  arch  is  the 
tangent  of  the  complement  of  that  arch. 
The  tangent  of  a  curve  is  a  riglit  line  which 
only  touches  the  curve  in  one  point,  bat 
does  not  cut  it 

In  order  to  illostpite  the  method  of  draw- 
ing tangents  to  curves,  let  ACG,  Plate 
XIV.  Miscel.  fig.  10,  be  a  curve  of  any 
kind,  and  C  the  given  pouit  from  whence 
the  tangent  is  to  be  drawn.  Then  con- 
ceive a  right  line,  m^,  to  be  carried  along 
uniformly,  parallel  to  itself,  from  A  towards 
Q ;  and  let,  at  the  same  time,  a  point,  p,  so 
move  in  lliat  line,  as  to  describe  the  given 
Cnrvty  ACG:  also  let  m  m,  or  C  n,  expresf 
Aa  3 
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the  fluxion  of  Am,  or  the  velocitjr  iivhere- 
with  the  line;  mg,  is  carried  ;  and  let  n  S 
express  the  corresponding  fluxion  of  fit  p,  in 
tlie  position  mCg,  or  the  velocity  of  the 
point,  p,  in  the  line,  mg:  moreover,  through 
the  point,  C,  let  the  right  line,  SF,  be 
drawn,  ,niecting  the  &xis  of  the  corVe,  A  Q^ 
in  t". 

Now,  it  is  evident,  that  if  the  roption  of  jf, 
along  the  line,  m^,  was  to  become  ei|uable  at 
C,  the  point,  p,  would  be  at  S,  when  tbe  line 
itself  had  got  into  tlie  position,  mSg;  be- 
cause, by  the  hypothesis,  Cn  and  nS  ex- 
presses tbe  distances  that  might  be  described 
by  the  two  uniform  motions  in  the  saine  time. 
And  if  tosg  be  assumed  to  represent  any 
other  position  of  that  line,  and  s  the  con- 
temporary position  of  the  point,  p,  still  sup* 
posing  an  equable  velocity  of  p ;  then  the 
distances,  Cv,  and  vs^  gone  over  in  the 
same  time  by  the  two  motions,  wiU  alwaya 
,  be*to  each  other  as  the  vdodties,  or  as  Cn 
ton 9.  Therefore, ainceCt)H:o«::Cii:fiS, 
{which  is  a  known  property  of  sinihur  tri- 
angles)*  the  point, «,  will  always  M  in  the 
right  Une,  FCS,  (fig.  11):  whence  it  ap- 
pearsy  that  if  the  motion  of  the  pointy  p, 
along  the  liiie,  mgy  was  to  become  uniform 
at  C,  that  point  would  then  move  in  the 
right  line,  CS,  instead  of  the  curve  line, 
CG.    Now,  teeing  the  motion  of  p,  in  the 
description  of  curves^  must  either  be  an  ac- 
celerated or  retarded  one ;  let  it  be  first 
considered  as  an  accelerated  one,  inVhich 
.  case,  the  arch,  C  G,  will  fiill  wholly  above 
tlie  right  line,  C  D,  as  in  fig.  10  \  because 
the  distance  of  the  point,  p,  from  the  axis, 
A  Q,  at  the  end  of  any  given  time,  is  greater 
than  it  would  be  if  the  acceleration  was  to 
cease  at  C ;   and  if  the  acceleration  had 
ceased  at  C,  the  point,  p,  would  have  been 
always  found  in  the  said  right  line,  FS. 
But  if  the  motion  of  the  point,  p,  be  a  re- 
tarded one,  it  will  appear,  by  arf^mng  in 
the  same  manner, -that  the  arch,  CG,  will 
fall  wliolly  below  tlie  right  Une,  C  D,  as  in 
fig.  11. 

This  being  the  case,  let  the  line,  mgy  and 
the  point,  p,  along  that  line,  be  ivK/r  sup- 
posed to  move  back  again,  tov/ards  A  and 
fit,  in  the  same  manner  they  proceeded 
from  thence ;  tlien^  since  the  velocity  of  p 
did  before  increase,  it  must  now,  on  t)ie 
contrary,  decrease ;  and  tlierefore,  as^,  at 
the  end  of  a  given  time,  after  repassing  tb6 
point,  C,  is  not  so  near  to  AQ,  ^  it  would 
have  been  had  tlie  velocity  continued  4he 
same  as  at  C,  the  ar^h,  C  A  (as  well  as  C  G) 
must  fiill  wholly  above  the  r^t  Une,  FCD^ 
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and  by  the  same  method  of  argoiiig,  tht 
arch,  CA,  in  the  second  case,  will  fall 
wholly  below  F  C  D.  Therefore  F  C  D,  in 
both  casei^  b  a  tangent  tAthe  curve  at  the 
point,  Cj  .whence  the  triangles,  FmC,  and 
CuS,  being  similar,  it  appears  that  the  sub- 
tangent,  mF,  is  always  a  fourth  propor- 
tional to  rS,  the  fluxion  of  the  ordiutte, 
Cn,  the  fluxion  of  the  absdsB,  and  Cm>  lbs 
ordinate;  that  is,  Sn  :»^::mC:siF. 
ik^ce^  if  the  absdss,  Am  =rx,  a^  the  or- 

^nat^mpzry,  we  shall  have  mF=s^* 

by  means  of  which  general  expression,  and 
the  equation  expressing  .the  relation  be* 
Iween  x  and  y,  the  ratio  of  the  floxions,  x 
and y  vi^llbe found,  and  from  thence  the 
length  of  the  sub* tangent,  m  F,  as  in  the  fol- 
lowing examples. 

1.  To  draw  a  right  line,  CT,  a  tangent 
to  a  given  circle,  (fig.  1%)  BC  A,  in  a  given 
point,  C.  Let  CS  be  perpendicnlar  to  the 
diameter,  A  B,  and  put  A B  =«,  B  S  =  x, 
and  S  C  =:  y.  Tlien,  by  the  property  of 
the  circle,  |J'(=CS')  =BSx  AS(=* 
X  « — «)  =  aar-^a;9;  whereof  the  flaxioa 
being  taken,  in  order  to  determine  the  ra- 
tio of  ;<•  and  ^,  we  get  «y_y=a*  — 8«i; 


-=-^^;which 


consequently  -=:  — ^   , 

T        ^  y      a  —  tx      ^- 

multiplied  by  y,  gives  '  .   =7—^ —  =  ">* 

sub-tangent,  ST.  Whence,  O  being  sop- 
posed  the  centre,  we  have  O S  (:=  |a — *) 
:CS(=y)::C8(=y):ST5  which iiibo 
found  to  be  the  case  from  other  priad- 
ples. 

9>  To  draw  a  tangent  to  any  gtveo  pointy 
C,  (fig.  13)  of  the  conicri  pandMb,  ACQ. 
If  the  Uhu  rtctutn  of  the  cnrve  b«  denoted 
by  a,  the  ordinate,  M  C,  by  y,  and  iti  cor- 
responding absciss,  AM,  by  x ;  then  the 
known  e<|uation,  expresshig  the  relation  ^ 
X  and  y,  being  a  x  =  y',  we  have,  in  thlf 

case,  the  fluxion  ax=z%yj\  whence  n 

=  — J  and  consequently,  V  = -2-= -^1 

s=:«x  =r M P.  Therefore  the  subtangfot 
is  just  the  double  of  its  correspoodiug  ab» 
sciss,  A  M.  And  so  for  Ending  the  tangeoH 
«f  other  species  of  carves.     ,. 

TAIiNXNG,  the  art  of  nianiiikctnriBf 
leather  from  raw  hides  and  jkins.  Befoft 
we  detail  tlie  process,  it  may  be  proptf  <• 
observe,  that  raw  hides  and  *kim  hfWg 
composed  of  mioatis  fibres  intersecting  each 
other  in  every  direction,  tlie  general  op^ 
Hon  of  tmning  eopsialachiafly  in  axpandif 
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the  pores,  aod  dissoWing  a  sort  of  greasy 
snbstanco  contained  in  them,  and  then,  by 
means  of  the  astringency  and  gummy- rcsf- 
nons  properties  of  oak  bark,  to  fill  and  re* 
nnite  them,  so  as  to  give  firmness  and  dura- 
bility to  tlie  whole  texture.  Bnt  this  theo- 
ry has  been  controverted  by  some  chemists, 
who  suppose  that  tlie  animal  jelly  contained 
io  the  skin  is  not  dissolved^  but  unites  dur- 
ing tiie  process  with  tlie  astringent  prin- 
ciple of  the  bark,  and  forms  a  combination 
insoluble  in  water. 

Tlie  process  of  tanning  varies  considera- 
bly, not  only  in  different  countries,  but 
even  in  different  parts  of  the  same  country. 
Tile  folluwing  is  the  method  most  approved 
and  practised  in  London  and  its  vicinity. 
The  leather  consists  chiefly  of  three  sorts, 
known  by  the  name  of  butts  or  backs, 
liid^  and  skins.  Butts  are  generally  made 
from  the  stoutest  and  heaviest  ox  lijdes,  and 
acre  managed  as  follows;  After  the  horns 
are  taken  off,  tlie  hides  are  laid  smooth  in 
heaps  for  one  or  two  days  in  the  summer, 
and  for  five  or  six  in  tlie  winter :  they  are 
then  hung  on  poles,  in  a  close  room  called  a 
smoke-house,  in  which  is  kept  a  smoulder- 
ing fire  of  wet  tan ;  this  occasions  a  small 
degree  of  putrefaction,  by  which  means  the 
hair  is  easily  got  off,  by  spreading  the  hide 
on  a  sort  of  wooden  horse  or  beam,  and 
scraping  it  witli  a  crooked  knife.  The  hair 
being  takei;  off,  the  hide  is  thrown  into  a 
pit  or  pool  of  water  to  cleanse  it  from  the 
dirty  &c.  which  being  done,  the  hide  is  again 
spread  on  the  wooden  beam,  and  tlie 
grease,  loose  flesh,  extraneous  filtli,  &c. 
careAmy  scrubbed  out  or  taken  off;  the 
hides  are  then  put  into  a  pit  of  strong  li- 
«{uor  called  ooze  or  wooze,  prepared  in  pits 
called  letches  or  taps  kept  for  the  purpose, 
by  infusing  ground  bark  in  water;  this  is 
termed  colouring :  after  which  they  are  re- 
moved into  another  pit  called  a  scowering, 
isrfaich  consists  of  water  strongly  impreg* 
nated  with  vitriolic  acid,  or  with  a  vegeta* 
blc  acid  prepared  from  fye  or  barley. 
Thb  operation  (which  is  called  raising,)  by 
distending  the  pores  of  die  hides,  occasions 
them  more  readily  to  imbibe  the  ooze,  the 
eflfect  of  which  is  to  astringe  and  condense 
the  fibres,  and  give  finnness  to  the  leather. 
The  hides  are  then  taken  out  of  the  scower- 
ing, and  spread  smooth  in  a  pit  commonly 
filled  vrith  water,  called  a  binder,  with  a 
quantity  of  ground  bailL  strewed  between 
each. 

After  tying  a  month  or  six  weeks,  they 


are  taken  up;  and  the  decayed  bark  and 
liquor  being  drawn  out  of  the  pit,  it  b  fil  e  I 
again  witli  strong  ooze,  when  they  are  put 
in  as  before,  with  bark  between  racli  hide. 
They  now  He  two  or  three  montt^s,  at  the 
expiration  of  which  the  same  operatipn  is 
repeated;  they  then  remain  four  or  five 
montlis,  when  they  again  undergo  tlie  same 
proce.*t8;  and  after  being  three  months  in 
tlie  last  pit,  are  completely  tanned,  unless 
the  hides  are  so  remarkably  stout  as  to 
want  an  additional  pit  or  layer. 

"^e  whole  process  requires  fi'om  eleven 
to  eighteen  months,  and  some  times  two 
years,  according  to  the  substance  of  the 
hide,  and  discretion  of  the  tanner.  When 
taken  out  of  the  pit  to  be  dried,  they  are 
hung  on  poles;  and  after  being  compressed 
by  a  steel  pin,  and  beat  out  smooth  by 
wooden  hammers  called  beetles,  tlie  opera- 
tion is  complete ;  and  when  thoroughly  dry, 
they  are  fit  for  sale.  Butts  are  chiefly  used 
for  the  soles  of  stout  shoes.  The  leather 
which  goes  under  the  denomination  of  hides 
is  generally  made  from  cow  hides,,  or  the 
lighter  ox  hides,  which  are  thus  managed. 
After  the  horns  are  taken  off,  and  the  hides 
washed,  they  are  put  into  a  pit  of  water  sa-i 
tnrated  witli  lime,  where  they  remain  a  few 
days,  when  they  are  taken  out,  and  the. 
hair  scraped  off  on  a  wooden  beam,  as  be- 
fore described ,  they  are  then  washed  'in  a 
pit  or  pool  of  water,  and  the  loose  flesh, 
&c.  being  taken  off,  they  are  removed,  into 
a  pit  of  weak  ooze,  where  they  are  taken 
up  and  put  down  (which  is  technically 
termed  haudhng)  two  or  three  times  a-day 
for  the  first  w:^k:  every  second  ur  third 
day  they  are  shifted  into  a  pit  of  fresh 
ooze,  somewhat  stronger  than  the  former ; 
till  at  the  end  of  a  month  or  six  weeks; 
they  are  put  into  a  strong  ooze,  in  which 
they  arc  handled  once  or  twice  a-week 
with  fresh  bark  for  two  or  three  months. 
They  are  then  removed  into  another  pit, 
called  a  layer,  in  which  they  are  laid 
smooth,  with  bark  ground  very  fine,  strewed 
between  each  hide.  After  remaining  here 
two  or  three  months,  tliey  are  generally 
taken  up,  when  the  ooza  is  drawn  out,  and 
the  hides  put  in  again  with  fiesh  ooze  and 
fresh  bark ;  where  after  lying  two  or  three 
montlis  more,  they  are  completely  tanned, 
except  a  few  very  stout  hides,  which  may 
require  an  extra  layer :  they  are  then  taken 
out,  hung  on  poles,  and  being  hammered 
and  smdothed  by  a  steel  pin,  are,  when  diy, 
fit  for  salei    These  bides  are  called  crop 
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hides  i  tliey  are  from  ten  to  eighteeD  monttis 
in  tanning,  and  are  used  for  the  lolei  of 
sboes.- 

Skins  is  the  general  term  for  the  skinA  of 
calves,  seals,  hogy,  dogs,  S^c,    Tliese,  after 
being  washed  in  water,  are  put  into  lime- 
pits,  as  before  mentioned,  where  they  are 
taken  np  and  pnt  down  every  third  or 
fourth  day,  for  a  fortnight  or  three  weeks, 
in  order  to  dilate  ttie  pores  and  dissolve  tlie 
gelatinoos  parts  of  the  skin.    The  hair  is 
then  scraped  off,  and  the  flesh  and  excres- 
cences being  removed,  they  are  pat  into  a 
pit  of  water  impregnated  with  pigeon-dimg 
(called  a  grainer  or  mastring,)  forming  a  ^ 
f  trong  alkaline  ley,  lirhich  in  a  week  or  ten 
day,  soaking  oat  the  lime,  grease,  and  sapo- 
naceous matter  (daring  which  period  they 
are   several   times  scraped  over  with   a 
crooked  knife  to  work  oat  the  dirt  and 
filth),  softens  the  skins,  and  prepares  them 
for  the  reception  of  ttic  ooze.    They  are 
then  put  into  a  pit  of  weak  ooze,  in  the 
same  manner  as  the  hides,  and  being  fre- 
quently bandied,  are  by  degrees  removed 
into  a  stronger  and  still  stronger  liquor,  for 
a  month  or  six  weeks,  when  they  are  put 
into  a  very  strong  ooze,  witli  fresh  bark 
ground  very  fine,  and  at  the  end  of  two  or 
~    three  montlis,  according  to  their  substance, 
are  sufficiently   tanned  j    when  they  are 
-taken  out,  hong  on  poles,  dried,  and  fit  for 
Bale.    These  skins  are  afterwards  dressed 
and  bkicked  by  the  currier ;  and  arc  used 
for  the  upper-leathers  of  shoes,  boots,  fi^c. 
The  Ughter  sort  of  hides,  called  dressing 
hides,  as  well  as  horse-hides,  are  managed 
nearly  in  the  same  manner  as  skins;  and 
are  used  for  coach-work,  harness-work,  &c 
Having  given  some  account  of  the  pro- 
(;ess  as  is  commonly  used  in  this  country, ' 
yve  proceed  to  one  recommended  by  M.  Se- 
guui  in  France,  who  is  supposed  to  havp, 
done  inuch  towards  simplifying  and  render- 
ing perfect  the  art    In  order  to  give  cur- 
rency to  the  knowledge  which  he  had  ob- 
tained by  a  long  course  of  experiments  and 
actual  practice  in  the  business,  he  exhibited 
without /eserve  all  that  he  had  discovered, 
a;id  at  the  same  time  actually  executed  his 
processes  on  the  large  scale,  furnishing  gra- 
tuitously skins  and  tan,  in  order  tiiat  others 
wlio  were  witnesses  to  his  plans  might  re- 
peat for  themselves,  and  at  their  leisure, 
tlie  .experiments  they*  had  seen  him    go 
through.    We  shall  give  an  outline  of  his 
'  plan  and  reasoning  on  this  important  sub* 
ject. 


Skins  swell  np^  and  become  loft,  by 
moisture,  which  renders  them  permeable  to 
water.    Hence  they  are  easily  destroyed  by.- 
tli^  putrid  process  which  ensues,  eiid  they 
become  diyand  Imttlewfaen  thenuKstnre 
is  evaporated.    Accident,  no  doabt,  occa- 
sioned the  discovery  of  the  means  of  pre- 
venting  these  uiconveniences  by  the  use  of 
certain  vegetable  snbstances,  particularly    ^ 
the  bark  of  oak.    It  was  seen  that  skins 
prepared  with  these  substances  acquired 
new  properties;  that  without  losing  theur 
flexibility  they  became  less  permeable  to 
water;  more  firm,  more  compact,  and  in 
some  measure  incapable  of  putrefaction. 
These  observations  gave  buih  to  the  art  of 
the  tanner.    Tbb  art,  no  doubt  of  high  an« 
tiquity,  because  founded  on  one  of  the  ear- 
liest wants  of  man  in  society,  comprehends 
a  succession  of  processes  wliich  was  execut- 
ed by  habit  and  imitation,  witiiout  a  know* 
ledge  of  the  essential  objects.    The  pre- 
paration of  skins  accordingly  required  seve- 
ral years,  and  freqnentiy,  in  spite  of  the 
care,  expense,  and  slowness  of  the  opera- 
tipn,  the  tanning,  vras  incomplete;  the  skin 
formed  a  soft  and  porons  leather,  which 
was  soon  destroyed  by  moisture.    These 
defects  essentially  sprang  frOm  ignorance  of 
the  true  principles  of  th^is  operation,  be- 
cause no  discovery  had  been  made  respect- 
ing tiic  acticn  of  tan  upon  the  akin,  and  the 
circamstanccs,  or  conditions,  wbich  might 
accelerate  or  retard  the  process; 

To  arrive  at  this  knowledge  in  a^  acca»  - 
rate  manner,  it  is  necessary  to  consider, 
first,  the  nature  and  properties  of  tan,  and 
secondly,  the  structure  and  compositiou  of 
the  skin.  We  shall  not  enter  into  tiie  iW 
tail  of  such  precautions  as  are  requisite  ia 
'  the  choice  of  oak  bark,  the  time  and  man- 
ner of  separating  it  from  the  tree,  preserv<; 
hig  it,  or  pulverising  it.  It  will  be  soffit 
cient  for  our  object  to  r^marii,  that  water 
poured  i|)to  a  vessel  upon  Ian  acquires,  af- 
ter some  hours  infusion,  at  the  comibon 
temperature  of  the  atmosphere,  a  brown 
colour,  an  astringent  taste,  and  becomes 
charged  with  the  most  soluble  substances 
contamed  ui  the  tan  j  tiiat  by  drawing  off 
the  water,  and  adding  a  simihir  quantity  to 
tlie  tan  repeatedly,  Uie  whole  of  the  sohi- 
ble  parts  may  be  successively  extracted, 
the  water  ceases  to  acquire  colour,  and 
there  remains  in  the  tiiB  a  mere  fibrous 
matter,  or  parenchymatous  textore,  insohi* 
ble  in  water,  and  no  longer  adapted  to  pro- 
mote the  operation  of  taumng.    This  reti- 
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tbtrefore  always  rejected  in   the     rated  with  glue  or  animal  gelatine,  and  form- 


Aie  is 
'  nianu&ctories  as  useless.  It  is  only  use(l 
by  pirdeners^for  their  hot-beds,  but  might 
probably  be  advantageously  applied  in  the 
liibricatioo  of  coane  paper. 

It  is  therefore  in  the  water  of  infusion^ 
or  the  lixiviatious  of  tan,  that  we  must 
seek  for  the  soluble  substances  which  alone 
are  efficacious  in  tanning4  On  examina- 
tion of  tlie  water  of  the  last  filtration,  it  is 
found  to  be  not  only  clearer,  less  impreg- 
n^ted  and  less  acrid  than  the  water  of  the 
first  lixiviation,  but  likewise  that  it  possesses 
all  the  properties  of  the  gallic  acid.  It 
reddens  the  infusion  of  tonrqsol,  acts  upon 
metallic  solutions,  and  more  particularly  it 
precipitates  a  black  fecuhi  from  sulphate  of 
Iron,  &c.  And  it  is  also  found  that  a  piece 
of  fresh  skin,  divested  of  its  fat  and  san-^ 
goine  hnmours,  and  macerated  in  this  li- 
quor, instead  of  becoming  compact,  is 
softened  and  swells  up. 

The  liquor  of  the  first  lixiviation  exhibits 
a  very  diSSferent  character.  It  is  more  co- 
loured and  astrmgeAt ;  it  not  only  exhibits 
the  properties  of  th?  gallic  acid,  by  the  H- 
terations  it  causes  in  the  blue  colonre  of 
vegetables,  and  the  bUck  precipitate,  it 
forms  with  thesulpliate  of  iron;  but  it  like- 
wise possesses  the  remarkable  quality  of 
forming,  with  animal  gehitme,  or  glue,  a  yel- 
lowish abundant  precipitate,  insoluble  in 
water,  not  putrescible,  which  becomes  hard 
and  britUe  by  drying ;  and  if  a  piece  of 
skin  properly  prepared  be  immersed  m  this 
fluid,  it  becomes  gradually  more  compact, 
and  is  converted  into  leather. 

There  exist,  therefore,  in  the  same  fluid, 
two  veiy  difierent  substances «  the  one, 
which  precipitates  a  black  matter  from 
iron,  is  the  gallic  acid  or  principle;  the 
other,  which  precipitates  animal  gelatine  or 
glue,  is  called  the  tanning  principle,  on  ac- 
coont  of  its  efficacy  in  the  preparation  of 
leather. 

To  leave  no  doubt  on  tiiis  important  point, 
it  was  proved,  by  a  number  of  experiments 
easy  to  be  repeated.  1.  That  tiie  liquor  of 
the  last  lixiviation,  tiiough  coloured,  and  of 
an  astringent  taste,  aflbrds  no  precipiute 
with  glue;  a  fact,  which  seems  to  show  tiiat 
the  gallic  acid  contained  in  the  bark  is  less 
soluble  tiian  tlie  tanning  principle.  In 
foct,  as  lias  already  been  remarked,  when 
water  is  successively  poured  on  the  tan,  an 
infusion  is  at  last  obtained  which  no  longer 
precipitates  glue,  though  it  precipitates  sul- 
phate of  iron  very  well.  2.  The^  liquor  of 
the  first  luiviation,  after  having  been  satu- 


ing  an  abundant  precipitate  with  that  sub- 
stance, is  entirely  deprived  of  the  tanning 
principle.  It  no  longer  diflers  from  the  li- 
quor of  the  last  filtrations,  and  contains 
merely  a  portion  of  the  gallic  acid.  Hence 
the  addition  of  sulphate  of  iron  affords  a 
new  precipitate  wiUi  this  liquor.  S,  As 
the  tanning  principle  has  a  strong  attrac- 
tion to  the  animal  gelatine,  with  which  it  al- 
ways forms  an  insoluble  precipitate,  this 
property  affords  a  very  convenient  re-agent 
to  ascertain  its  presence  immediately  in 
any  fluid,  and  to  determine  with  precision 
its  quantity.  Accordmgly,  the  mfusion  of 
^n  poured  into  milk,  whey,  serum,  broth, 
&c.  forms  with  these  Uquors,  a  precipitate 
more  Nor  less  abundant,  according  to  the 
quantity  of  gehitine  they  contain. 

Tills  peculiar  property  of  the  tanning 
principle  affords  an  application  which  may  ^ 
become  of  great  importance  in  the  art  of 
treating  diseases,  to  determine  the  nature 
of  urine,  and  to  ascertain,  some  of  its 
changes.  In  the  healthy  subject,  all  whose 
functions  are  duly'exercised,  tiie  urine  does 
not  contain  geUtine,  nor  afford  a  precipitate 
with  the  infusion  of  tan:  on  the  contrary, 
in  all  the  gastric  affections,  the  urine  is 
more  or  1^  charged  with  gehitine,  and 
forms,  with  the  infiuion  of  tan,  a  precipi* 
tate  more  or  less  abundant.  The  same  ob-  ' 
servation  is  applicable  to  acute  and  chroni- 
cal diseases,  in  which  the  assimilating  or  di<. 
gestive  forces  are  troubled,  deranged,  or 
perverted.  .  4.  Tlie  gallic  acid,  or,  if  oiher 
terms  be  preferred,  tiie  principle  which  pre- 
cipitates the  sulphate  of  iron,  is  often 
found  alone,  or  at  least  veitl^ont  being  ac^ 
companied  by  the  tanning  principle.  Thus, 
qmnqmna,  crude  or  torrefied  coffee,  the 
roots  of  the  strawberry-plan^,  scrofularia, 
milfoil,  arnica,  the  flowers  of  Roman  camo- 
mile, nni  all  the  multitude  of  plants  va- 
guely comprised  under  the  titie  of  astrin- 
gents, contain  t|ie  gallic  acid  only.  All 
these  form  with  tiie  sulphate  of  uron  a  pre- 
cipitate more  or  less  coloured  and  abon* 
dant;  but  none  of  them  produce  the  slight- 
est change  m  the  solution  of  anunal  glue. 
On  the  Contrary,  the  tanning  principle  has 
never  been  found  alone,  bat  always  united 
or  combined  with  the  gallic  principle.  -It 
was  k>ng  supposed  to  exist  exclusively  ii| 
the  oak,  the  nut-gall,  and  sumac,  the  only 
substances  used  at  the  tan- works ;  but  it  is 
found  more  or  less  abundantiy  m  the  sili* 
quastrum,  the  rose-tree,  tiie  larix,  several 
species  of  pines,  the  acacias,  the  lotos,  tha 
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iquill,  the  roots  of  bistort,  of  rhubarb,  of 
parelia,  and  seteral  other  plants.  We  have 
also  found  this  principle  in  the  products  of 
distillation  of  different  vegetable  substances, 
where  it  was  in  some  measure  formed  dur- 
ing the  operation. 

From  these  different  considerations,  found- 
ccf  on  experiment,  the  following  general 
principles  may  be  deduced :  1.  Every  sub- 
stance of  which  the  infusion  is  capable  of 
precipitating  animal  jelly,  possesses  the 
tanning  property.  J.  Every  substance 
which  possesses  the  tanning  property,  like- 
wise  precipitates  the  sulphate  of  iron  black 


sandth  part,  by  measure,  of  dense  vitriolic 
acid.  By  this  means  the  hair  is  detached 
from  the  hides,  so  that  it  may  be  scraped 
off  with  a  rdund  knife.  When  swelling  or 
.  raising  is  required,  the  hides  are  to  be  un- 
mersed  for  ten  or  twelve  hours  in  anot^ 
vat,  filled  with  water,  and  one  five  hon- 
dredth  part  of  the  same  vitriolic  add.  The 
hides  being  the^  riepeatedly  washed  and 
dressed,  are  ready  for  tanning  ;  fi>r  wfaidi 
purpose  they  are  to  be  immc^rsed  for  some 
hours  in  a  weak  tanning  Uxiyinm,  of  only 
one  or  two  degrees ;  to  obtain  which,  the 
tatter  portions  of  the  infusions  are  set  apart, 


S.  Every  substance  which  precipitates  the     or  else  some  of  that  which  bus  been  partly 

sulphate  of  iron,  but  not  the  solution  of    —»-"—'"»  »- •—     "^-  ^''- 

glue,  does^  not   possess  the  tanning  pro- 
perty. 

Upop  M.  Seguin's  principle,  a  patent  was 
some  years  since  taken  out  by  Mr,  W.  Des- 
mond, who  obtahis  the  tanning  principle  by 
digesting  oakrbark,  or  other  proper  mate- 
rial, in  cold  water,  in  an  appl^ratus  nearly 

similar  to  that  used  in  the  saltpetre  works. 

Thftt  is  to  say,  tlie  water  which  has  remained 

npon  the  powdered  bark  for  ft  certain  time, 

b  one  vessel,  i«  drawn  off  by  a  cock,  and 

poured  npon  fresh  tan.    This  is  again  to  be 

drawn  off,  and  poured  npon  other  fresh  tan  j 

and  in  this  way  the  process  is  to  be  cpnti- 

bued  to  the  fiflh  vessel.    The  liquor  is  then 


exhausted  by  use  in  tanning.  The  hides 
are  then  to  be  put  into  a  stronger  lixivitun, 
where,  in  a  few  days,  they  will  be  broof^t 
to  the  same  degree  of  saturation  with  the 
Hqnor  in  which  they  ure  immersed.  The 
strength  of  the  liquor  will  by  this  means  be 
considerably  diminished,  and  must  therefore 
be  renewed.  When  the  hides  are  by  this 
means  completely  saturated,  (faat  is  to  say, 
perfectly  tanned,  they  are  to  be  removed, 
and  slowly  dried  in  the  shade.  Calf-skins, 
goat-skins,  and  the  like,  are  to  be  steeped 
in  lime-water,  after  the  usual  fleshing  and 
washing.  These  are  to  remain  in  the  lime- 
water,  which  contains  more  lime  than  it 
can  dissolve,  and  requires  to  be  stirred 


biriilv  coloured,  and  marks,  as  Mr.  t)es-    several  times  a-day.    After  two  or  three 


mond  says;  from  six  to  eight  degrees  on  the 
hydrometer  for  sidts.  &e  calls  this  the 
tanning  lixivium.  The  criterion  to  distin- 
guish its  presence  is,  that  it  precipitaties 
glue  from  its  aqueous  solution,  and  is  also 
nseful  to  examine  how  far  other  vegetable 
substances,  as  well  as  oak-bark,  may  be 
suitable  to  the  purpose  of  tanning.  The 
strong  tanning  liquor  is  to  be  kept  by  itself. 
It  is  found,  by  trials  with  the  glue,  Ui^t  the 
tanning  principle  of  the  first  digester  which 
receives  the  clear  water,  is,  of  course,  first 
exhausted ;  but  tl»e  sante  tan  will  still  give 
a  certain  portion  of  the  astringent  principle, 
or  gallic  lixivium,  to  water.  The  presence 
of  tliis  principle  is  ascertained  by  its  strik- 
ing a  black. colour  wlien  added  to  a  small 
quantity  of^tlie  solution  of  vitriol  of  iron,  or 
green  copperas.  As  soon  as  the  water  from 
die  digester  ceases  to  exhibit  this  sign,  the 
tan  is  exhausted,  and  must  be  replaced  with 
new.  The  gallic  lixivium  is  'reserved  for 
the  purpose  of  taking  the  hair  off  from 
hides.  Strong  bides,  after  washing,  clean- 
liig,  and  fleshing,  in  tlie  usual  way,  are  to 
be  immersed  for  two  or  three  days  in  a 
iblxture  of  gallic  lixivium,   and  a  thou- 


(days,  the  skhis  are  to  be  removed,  and  per* 
fcctly  cleared  of  their  lime  by  washing  and 
pressing  in  water.  The  tanning  process  ii 
then  to  be  accomplished  in  the  same  man- 
ner as  for  the  strong  hides ;  but  the  ItxiviDra 
must  be  considerably  weaker.  Mr.  Des- 
mond remarks,  that  lime  is  used  instead  of 
the  gallic  h'xivinm  for  such  hides  as  are  re- 
quired to  have  a  ^close  gram ;  because,  the 
acid  mixed  with  that  lixivium  always  sij^relli 
the  skins  more  or  less :  but  that  it  cannot, 
with  the  same  convenience,  be  used  widi 
thick  skins,  on  account  of  the  considerable 
labour  required  to  clear  them  of  the  hat ; 
any  part  of  which,  if  iefl,  would  render 
tliem  harsh,  and  liable  to  crack.  He  recooh 
mends,  likewise,  as  the  best  method  to 
bring  Uic  wliole  snrfiice  of  the  bides  in  con- 
fact  with  the  fixivium,  that  they  shookl  be 
suspended  vertically  in  the  fluid,  by  meaas 
of  transverse  rods  or  bars,  at  such  a  distance 
as  not  to  touch  each  other.  By  this  pra&t 
tice,  much  of  the  labour  of  turning  and 
handUng  may  be  saved.  Mr.  Desaoad 
concludes  his  specification  by  observing, 
tint  in  some  cases  it  will  be  expedient  to 
mix  fireflb  tan  with  the  Uxiviumi  and  tbM 
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▼iriotu  modificatioiB  of  ttreogtli,  and  other 
ctrcaHistaDces,  will  present  themselves  to 
the  operator.  He  affirms  that,  in  additiou 
to  the  great  saving  of  time  and  labonr  in 
this  method,  the  leather,  being  more  com- 
pletely tanned,  will  weigh  heavier,  wear 
better,  and  be  less  susceptible  of  moisture, 
than  leather  tanned  in  the  nsoal  way ;  that 
cords,  ropes,  and  cables,  made  of  hemp  or 
speartery,  impregnated  with  the  tanning 
principle,  will  support  much  greater  weights 
without  breaking,  l>e  less  liable  to  be  worn 
out  by  friction,  •and  will  run  more  smoothly 
on  pullies;  insomuch  that,  m  his  opinion, 
it  will  render  the  use  of  tar  in  many  cases, 
particuhirly  in  the  rigging  of  ships,  unne* 
oessary;  and,  lastly,  that  it  may  be  sobsti« 
tnted  for  the  preservation  of  animal  food 
instead  of  salt.  Tbe  intelligent  manufac- 
turer vrill  readily  perceive,  that  this  new 
method  is  grounded  on  two  particular  cir- 
cnmstances,  besides  a  more  scientific  ma- 
nagement of  the  general  process  than  has 
been  usoaL  The  first  consists  in  the  me- 
thod of  determming  the  presence  and  quan- 
tity of  the  tanning  principle,  by  the  hydro- 
meter, and  the  precipitation  of  ghie :  the 
second,  in  applying  this  principle,  in  a  con- 
centrated state,  more  early  in  point  of  time 
than  has,  perhaps,  been  hitherto  done^  Our 
tanners,  afler  the  common  previous  pro- 
cesses, and  unhairing  by  adds,  by  lidie,  or 
by  piling  the  hides  that  they  may  heat  and 
begin  to  putrify,  apply  the  solution  of  tan, 
which,  they  call  ouze^  in  a  great  number  of 
pits  in  the  tan-yard.  They  begui  with  the 
meakeMt  solution,  which  has  been  used,  and 
is  of  a  lighter  colour  than  the  other;  and 
they  pass  the  hides,  according  to  their  judg- 
ment and  experience,  into  ouzes  which  are 
stronger  and  stronger ;  until  at  last,  in  cer- 
tain cases,  the  hides  come  to  be  buried,  for 
a  certain  time,  in  a  solid  mass  of  tan,  or 
oak-bark.  The  oak-bark  itself,  in  the  pits, 
is  not  only  the  source  from  which  the  water 
extracts  the  tanning  principle,  but  seems, 
likevrise,  in  some  measure,  during  the  last 
stages  of  tlie  proceM,  to  operate  mechani- 
cally, by  keeping  the  surfiices  of  the  hides 
Irora  touching  each  other. 

TANTALITE,  in  mmeralogy,  a  metallic 
fossil  of  an  iron  black  colour  on  the  external 
surface,  but  internally  between  bluish-grey, 
and  iron-bUck.  It  occurs  imbedded,  in 
BMttses  of  the  size  of  a  liazel  nut,  which  have 
a  tendency^to  the  octahedral  form.  Exter- 
nally it  is  smooth  and  glimmering ;  inter- 
nally it  is  shining,  and  its  lustre  metallic. 
Specific  <  gravity  Is  7.95.    Its  constituent 
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parts  are  tantaliom,  iron,  and  manganese. 
It  is  found  imbedded  in  quartz,  in  Sweden ; 
its  name  is  derived  from  the  new  metal 
denominated  Tantaliom,  whidi  see. 

TANTALIUM,  a  metal  discovered  by 
M.  Ekeberg,  in  the  mineral  just  mentioned ; 
and  in  another  named  Ytrotantalite.  From 
each  he  extracted  by  means  of  the  fixed 
alkalies  a  white  powder,  which  he  ascer- 
tained to  be  the  oxide  of  a  peculiar  metal ; 
to  this  he  gave  the  name  of  tantalium. 
When  this  oxide  is  powerfully  heated  with 
charcoal,  it  yields  a  button  moderately 
bard,  which,  externally,  has  a  metallic 
lustre,  but  internally  it  is  black,  and  witb- 
ont  any  degree  of  brilliancy.  The  adds 
will  reduce  it  agam  to  an  oxide,  but  they 
vriil  not  dissolve  it.  It -melts  before  the 
blow-pipe  with  borax,  or  phosphate  of  soda, 
but  gives  no  colour  to  either  of  th^m.  Its 
specific  gravity  is  aboot  6.6. 

TANTALUS,  the  ibiSy  in  natural  history, 
a  genus  of  birds  of  the  order  Grallse.  Ge- 
neric duvacter :  bill  long ;  thick  at  tbe 
base,  tncurvated ;  face  naked,  and  some-  • 
times  all  the  head ;  tongue  broad  and  short; 
nostrils  linear  and  oval;  four  toes,  con^ 
nected  by  a  membrane  at  the  base.  There 
are  nineteen  spedes,  of  which  we  shall 
notice  the  followmg.  T.  locuhitor,  the 
wood  ibis,  is  of  the  size  of  a  goose,  and  the 
length  of  three  feet,  and  is  found  in  Caro- 
lina, and  In  many  countries  of  Sooth  Ame* 
rica,  haunting,  particulariy,  those  lowtracts 
which  are  inundated  during  summer.  These 
birds  subsist  on  reptiles  and  fish,  have 
little  sagadty,  and  are  often  seen  hi  cypress 
trees  of  extraordinary  height,  with  their 
heavy  bills  reposing  on  their  breasts.  They 
are  hd  use  for  the  table,  though  iu  firom 
being  excellent 

V.  T.  ruber,  or  the  scarlet  ibb,  is  found  in 
America,  and  the  neighbouring  ishmds.  Its 
phunage  is  of  a  most  ardent  scarlet,  and  it 
is  one  of  the  most  beautiful  burds  of  the  ge- 
nus. It  subsists  on  insects,  and  the  ova  of 
fishes,  for  which,  on  the  ebbing  of  the  tide, 
it  firequents  the  shores.  It  perches  in 
trees,  but  lays  its  eggs  on  the  ground.  The 
old  burds  and  the  young  keep  in  distinct 
flocks.  They  do  not  attain  the  fiill  lustre 
and  glow  of  plumage  till  thdr  third  year  j 
and  in  sickness  and  confinement  lose  afanost 
all  their  brilliancy. 

T.  ibis,  or  the  Egyptian  ibis,  is  more 
than  three  feet  long,  and  as  large  as  a 
stork.  On  the  retreating  of  the  Nile,  it  is 
found  in  Lower  Egypt  in  great  numbers, 
•abiiitmgoB  tnitctt  and  (higi.    It  perches 
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on  palm  trees,  and  sleeps  in  an  erect  alti- 
tode.  Its  tail  toachion^  its  legs.  It  is  sup- 
posed by  some  natnralists  to  be  tUe  ibis  of 
the  ancients,  and  n  known  to  destroy  and 
devbar  serpents.  Others  suppose  it  to  be 
the  ox*bird  described  by  Shaw.  For  the 
'  blackheaded  ibis,  see  Aves,  Plate  XIV. 
fig. «.  ' 

^  TANTALUS'S  cup,  inbydranlics,  asipbon 
80  adapted  to  a  ctq),  that  the  ^ort  leg 
being  in  the  cup,  the  long  leg  may  go  down 
throQgh  the  bottom  of  it. 

The  bended  siphon  is  called  Tantahis's 
cup,  from  the  resemblance  of  the  experi- 
ment made  with  an  image  in  the  glass,  re- 
presenting Tantalus  in  the  &ble,  fixed  up  in 
the  middle  of  the  cup  with  a  siphon  con- 
^cealed  in  his  body,  beginning  in  the  bottom 
of  hb  feet,  and  ascending  to  the  upper  part 
of  his  breast;  there  it  makes  a  turn,  and 
descends  through  ttie  other  leg,  on  which 
be  stands  ;  and  firom  tlience  down  tlu-ough 
the  bottom  of  tlie  cup,  where  it  runs  out, 
and  causes  the  water  to  subside  in  the 
cup  ;  as  soon  as  it  rises  to  the  height  of  the 
siphon,  or  to  the  chin  of  tlie  image,  the 
UFater  will  begin  to  run  through  thi  siphon 
concealed  in  the  figure,  till  the  cup  is 
emptied  in  the  manner  explained  under 
siphon,  and  represented  more  distunctly  in 
the  article  Hydraulics. 

TAPE  worm.  See  T^nia. 
.  TAPESTKY.  It  has  been  supposed 
that  the  use  of  tapestry  was  introduced  into 
the  various  natious  of  Europe  from  the  Le- 
vant, by  the  princes  and  nobles  who  com- 
manded in  the  diiferent  crusades,  under- 
taken to  recover  the  Holy  Land  from  the  Sa- 
racens; but  this  supposition  seems  in  a 
great  measure  to  rest  on  the  fact,  that  the 
workmen  employed  in  tlua  pursuit  in 
France  were  called  Sarrassinois.  We  do 
not  find,  upon  referring  to  tlie  travels  of 
Bertrandon  de  la  Brocqaiere  to  Palestine, 
in  1432,  any  thing  to  support  the  assertion, 
neither  do  our  modem  tourists  mention  ta- 
pestry as  used  by  the  present  inhabitants  of 
that  country.  Lempriere  describes  tlie 
apartments  of  the  Harem  at  Morocco  to 
have  been  hung  with  rich  damasks  ;  but  as 
the  same  rooms  had  European  mirrors  on 
the  walls,  it  dues  not  appear  quite  clear 
tbat  the  hangings  were  not  introduced  by 
the  S4ime  means. 

There  b  not  a  doabt  that  the  Greeks  used 
tapestry,  as  Homer  frequently  mentions 
the  labours  of  Uie  loom  in  a  maimer  that 
proves  the  production  of  it  could  have  been 
employed  in  no  other  way.    Those  coun< 
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tnes  which  are  subject  to  long  and  coM 
winters,  made  it  necessary  that  the  licfa 
and  powerful  should  adopt  some  metliod  to 
check  its  disagreeable  ^ects  on  domestic 
comfort,  and  besides  the  ieudal  «y&teffl 
universally  prevailing;  their  residences  were 
calculated  for  military  purposes  oaly,  and 
every  consideration  of  internal  oonv^eoee 
was  sacrificed  to  the  means  of  defence  froB 
their  jealona  and  envious  neighboors  of  the 
same  rank  in  the  state  ;  heuce  they  cob- 
strui^ted  their  mansions  with  walls  ai  solid 
and  impenetrable  as  those  of  a  fortified 
city,  in  wliich  tlie  windows  were  little 
better  titan  loop->hoIes  for  missive  wea- 
pons externally,  whence  titey  were  wi- 
dened inwards  to  make  the  most  of  the 
little  light  and  air  tbey  were  capable  of  ad- 
mitting. 

.  Cold  and  dreary  as  all  their  apartments 
were,  every  |>ossibIe  contrivance  was  made 
to  temper  the  damp  chill  of  the  walls ;  for 
this  purpose  vast  fire  places  were  con- 
structed, occupying  almost  one  side  of  the 
sqqare,  and  hangings  were  suspended  to  ex- 
clude ^om  view  the  rough  surface  of  the 
ma«sy  stones,  and  to  confine  the  humidity 
in  them  from  immediately  attaching  to  the 
family.  That  which  may  have  been  used  ia 
Greece,  in  Palestine,  and  througboot  Asia, 
for  the  double  purposes  of  ornament,  and 
for  .the  convenience  of  easy  removal  daring 
the  warmth  prevailing  in  those  countries 
where  tapestry  or  hangings  make  the  moit 
pleasant  partitions  or  separations  of  a|)art- 
ments,  became  necessary  in  the  greatest 
part  of  Europe  through  a  directly  opposite 
cause. 

Whatever  was  the  nature  of  the  origuni 
hangings  in  our  quarter  of  the  globe,  and 
wherever  they  were  introduced  from,  it  ii 
very  certain  that  the  French  have  had  the 
honour  of  giving  them  their  present  deno- 
minatfon,  which  is  derived  from  tapisser,  to 
line,  and  that  from  the  Latin  tapes.  It  b 
very  probable  that  the  tapestry  of  ancient 
times  in  England,  and  on  the  Contioent, 
vras  equally  rude  and  barbarous  with  the 
paintiugs  of  the  same  period,  and  perbsps 
more  so,  and  in  Uie  present  state  of  the 
country  it  is  difiicult  to  ascertain  wbea  it 
improved  or  when  attempts  were  made  to 
introduce  figures  in  tlie  weaving  of  it.  When 
tlie  feudal  system  ceased,  our  castles  and 
castellated  mansions  were  gradually  de- 
serted, and  their  possessors  mixing  more 
with  the  general  population,  began  to  ad- 
mire the  coniforu  of  society,  and  to  a^t 
some  of  the  customs  of  those  they  bad  hi< 
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UMit*  de^MMd ;  heiiee  oecarr^  a  new 
mode  of  bmldiBg,  whicb,  though  it  in  some 
4kgree  resoDbled  that  of  their  ancestors, 
was  attended  with  infinite  improvement  It 
ii  in  the  residences  tfans  produced  that  we 
are  now  to  look  for  the  tapestry  once  so  ne- 
cessary, but  .in  the  latter  instance  pre* 
served  throngfa  a  laudable  fimiily  pride,  and 
as  objects  of  curiosity.  At  Hardwicke 
Hall  in  Derbyshire,  one  of  the  seats  of  the 
Duke  of  Devonshire,  built  by  a  Countess 
of  Shrewsbury,  in  the  reign  of  Queen  Eli- 
sabeth, some  very  interesting  tapestiy  and 
hangings  of  a  bed  are  shown,  which  were 
worked  bj  Mary,  Queen  of  France  and 
Soodand,  during  her  long  confinement  at 
that  place,  previously  to  her  execution.  As 
nyiy  be  anticipated  ^m  her  mode  of  fiuth» 
and  the  circumstances  of  her  situation,  the 
colours  and  subjects  are  of  a  sombre  and' 
melancholy  cast,  but  sufficiently  well  done 
to  excite  approbation. 

Those  it  wiil  be  remembered  are  the  pro- 
duct of  the  needle,  and  are  therefore  very 
diiSsrent  from  that  which  adorns  the  waUs 
of  the  House  of  Lords  firora  the  loom,  and 
are  nearly  coeval  with  the  performances  df 
the  royal  captive ;  the  latter  have  long  been 
celebrated  as  the  only  representations  we 
possess  of  the  destruction  of  the  Spanish 
Armada,  but  their  age  and  the  Aiding  of 
their  colours  have  greatly  lessened  their  in- 
terest. Exclusive  of  those  there  are  tpe- 
dmens  of  ancient  tapestry  at  the  Charter 
House,  placed  there  by  the  Duke  of 
Norfolk  in  the  reign  of  Elizabeth,  and  at 
St.  James's  Palace,  which  is  the  best  in 
every  particnbr  of  all  that  has  been  men« 


It  will  be  perceived,  that  in  each  of  these 
instances  the  dates  nearly  correspond, 
whence  it  may  be  safely  concluded,  that 
very  fitde  use  was  made  of  tapestry  after 
the  reign  of  James  I.  in  England.  Next  to 
llie  Fjigiish,  the  Flemings  were  most  ex- 
pert at  weaving  of  rich  hangings,  the  French 
who  subsequently  exceeded  all  other  na- 
tiona  in  this  art,  did  not  apply  themselves  to 
it  till  the  reign  of  their  Henry  IV.  when  ai» 
establishment  was  made  in  the  year  1607  in 
the  Faoxbourg  St.  Michael  at  Paris  ;  after 
the  assassination  of  that  monarch,  the  ma- 
Boiactory  was  neglected,  nor  was  it  r^* 
vived  till  the  reign  of  Louts  XIV.  under  the 
anspices  of  ColbeH,  who  caused  a  recepta- 
cle for  this  work  to  be  constructed,  where 
two  brothers  named  Giles  and  John  Gobe- 
lins, bad  long  before  been  celebrated  as  ex- 
ceBent  dyers^  whence  the  name,  which  an 


edict  Issued  by  Looi^  confirmed  under  tiie 
title  of  Hotel  Royal  des  Gobelins.  As  it 
was  (he  intention  of  the  luxurious  monarch 
just  mentioned  to  excel  all  his  contemporary 
sovereigns  of  Europe  in  the  splendour  of 
his  palaces  and  establishments,  the  manu- 
fiictory  of  the  Gobelins  was  placed  by  him 
under  a  complete  system  of  government, 
and  it  flourished  with  some  flatituatlona  of 
neglect  and  encouragement  as  a  royal  insti- 
tution, till  the  Ute  revolution,  duiing  which 
dreadful  period  it  was  consigned,  to  all  ap- 
pearance, to  nrretrievable  ruin  ;  but  the 
subsequent  consulship  of  Bonaparte,  and  his 
furtlier  elevation  to  the  throne  of  France, 
has  in  a  great  degree  recovered  it,  though 
the  (ihange  in  public  opinion  in  the  ipanner 
of  decorating  walls  will  prevent  it  from  ob- 
taining its  pristine  encouragement. 

The  reader  will  forgive  our  enlarging  on 
this  subject,  as  the  Gobelins  is,  the  only 
manufactory  of  tapestry  remaining  in  Eu- 
rope worthy  of  particular  notice,  and  where 
paintings  are  imitated  with' all'  the  strength 
and  beauty  of  colouring  of  the  pictiu-es  fhmf 
which  they  are  copied.  M.  Le  Maistre, 
who  visited  Paris  in  1802,  mentions  two 
pieces  made  about  that  time,  one  repre- 
senting the  assassination  of  Admiral  Co* 
ligni,  and  the  other  the  heroic  conduct  of 
the  President  Mol^,  of  uncommon  excel- 
lence. Ninety  persons  were  thed. em- 
ployed, and  appeared  tp  work  -with  the  ut- 
most ease,  though  six  years  apprenticeship 
and  much  attention  and  care  are  required 
to  attain  superior  skill.  Previously  to  the 
change  in  the  government  of  France,  the 
workmen  were  in  a  great  degree  state  pri- 
soners, but  such  is  the  jealousy  of  rivalship', 
that  they  are  still  under  the  special  care  or 
surveillance  of  the  police ;  and  the  pieces 
mano&ctiired  were  destined  principally  to 
ornament  tlie  favourite  residence  of  St. 
Cloud,  and  some  other  public  buildings.  To 
this  information  we  shall  subjoin  the  still 
more  recent  account  of  Mr.  Pinkerton  in 
1805.  *'  In  the  ancient  niethod,"^ys  that 
gentleman,  ^'the  workmen  were  obliged 
to  stoop,  which  was  found  detrimental  to 
their  health,  and.  the  pictures  were  de- 
stroyed, being  cut  in  pieces  in  the  width  of 
the  loom ;  the  figures  were  also  reversed. 
Neilson,  an  intelligent  foreman,  contrived 
to  save  tiie  pictures,  in  tracing  them  with 
oil-paper.  Nor  were  the  figures  reversed 
as  before,  aud  the  picture  itself  was  placed 
behind  tlie  workman,  that  he  might  accu- 
rately express  the  shades  and  tone  of  co- 
lomr.    Still  the  result  could  not  bejo^ed 
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ofy  till  eteh  diTitioo  was  perfected  in  tlie 
loom.  Vattcamon  saperadd^  an  easy  and 
ingenious  mechanism,  to  examine  with 
pleasure  the  progress  of  the  moik;  but 
the  manufacture  continued  to  be  guided  by 
a  senrile  routine.". 

The  last  director  introduced  three  im- 
proTements,  which  cannot  very  well  be  ex- 
plained, but  the  result  bai  been  of  great  ad- 
vantage in  the  manner  of  weaTuig,  and  as 

,  more  judgment  has  been  evinced  in  the  se- 
lection of  pictures  for  copying,  the  style  of 
eohNiriing  partakes  more  of  the  taste  of  each 
master  than  when  it  was  the  custom  to 
makeAll  the  tints  vivid  and  gaudy ;  besides,  as 
they  have  ceased  to  use  silk,  the  tapestry  is 
much  less  subject  to  fade.  ^  Yet,"  adds 
Mr.  Pinkerton,  **  the  colours  are  suffici- 
ently bright  and  various  to  represent,  with 
exquisite  truth,  all  the  &oe  tints  of  beautiful 
flowers.  It  is  however  to  be  regretted 
that  these  splendid  tapestries  became  so 
expensive,  firam  the  length  of  time  required 
in  the  workmanship,  that  even  the  rich 
ireipble ;  and  the  sale  to  the  government, 
Which  presents  them  to  distinguished  fo- 
reigners, affords  the  chief  if  not  sole  con- 
•nmptioff.  The  sum  annually  allowed,  to 
support  the  manufacture  in  its  greatest 
activity,  is  estimated  at  one  hundred  and 
fifty  thousand  francs." 

As  it  is  not  in  our  power  to  obtain  the 
precise  improvements  made  m  the  manner 
of  weaving  tapestry,  we  are  compelled  to 
describe  the  mode  by  which  that  now  re- 
nainmg  in  England  was  made,  and  which  is 
nndoubtedly  the  basis  of  the  present  method 
in  use  at  the  Gobelins.  The  loom  empl6y- 
ed  for  this  purpose  stands  perpendicuhirly, 
and  is  compoiied  of  four  principal  pieces, 
two  of  which  are  long  planks,  and  the 
others  rollers  or  beams  of  considerable  dia- 
meter ;  tlie  planks  are  placed  upright,^  and 
the  beaips  cross  them  at  either  extremity 
of  the  loom,  the  lower  at  about  twelve 
inches  from  the  floor,  each  have  trunnions 
which  suspend  them  on  the  planks,  and  they 
are  turned  with  bars.  The  rollers  are 
grooved  lengthways,  in  which  are  fastened 
long  cylinders  of  wood  with  hooks ;  the  use 
of  these  is  to  fasten  the  ends  of  the  wfirp 
to,  the  latter  ot*  twisted  woollen  thread  en- 
circles the  upper  roller,  and  it  is  worked  as 

-fast  as  wove  on  the  lower. 

The  planks  already  mentioned  are.  seven 
or  eight  feet  in  height,  firom  fourteen  to, fif- 
teen inches  broad,  and  thrjse  or  more  in  thick- 
ness; their  interior  surfaces  are  pierced  into 
holes  the  whole  length,  for  the  admiwon  of 


thick  pieces  of  iron  with  hooks  at  their 
ends,  which  are  intended  to  support  wkt  it 
called  the  eoat-suve ;  those  irom  are  sbs 
pierced  to  receive  pins,  by  which  the  stave 
is  contracted  or  expanded  at  pleasure.  The 
coat^stave,  three  inches  in  diameter,  extends 
the  whole  length  of  the  loom,  and  ou  it  sre 
fixed  the  coats  or*  threads,  and  thus  the 
threads  to  the  warp  cross  each  other,  hitbb 
particukir  having  nearly  the  same  efieet 
with  the  spring-stave  and  treddles  in  the 
common  looms.  The  coats,  as  they  are 
called,  are  threads  fastened  to  each  ihretd 
of  the  warp  by  a  sliding  knot ;  those  lieep 
the  warp  open,  and  thus  the  broaches  besr* 
ing  the  material  for  weaving  are  pssscd 
freely  through,  according  to  the  will  of  the 
workman;  besides  the  process  is  fhrtherfii* 
cilitated  by  small  pieces  of  wood,  which  ire 
used  to  make  the  thread  of  the  warp  inter 
sect  each  other,  and  tftiat  those  may  keep 
their  due  situation,  a  packthread  is  na 
among  the  threads  above  the  stick. 

We  will  now  suppose  the  loom  prepsred 
with  tlie  warp,  the  operator  then  proceeds 
to  sketch  the  principal  outline  on  the 
threada  composing  it  from  the  picture  or  d^ 
sign  to  be  copied,  and  this  is  done  by 
placmg  the  painting,  or  a  cartoon,  oa  ihe 
back  of  the  intended  tapestry,  and  tradng 
it  with  a  bhick-lead  pencil ;  after  aceon- 
plishing  the  transfer,  the  original  is  roUed 
on  a  cylinder,  and  pUced  belUnd  the  work* 
man,  who  unrolls  it  in  the  same  progresass 
with  which  he  weaves.  Exclusive  of  the 
instruments  already  mentioned,  a  broach,  s 
reed,  and  an  iron  needle,  are  required  kt 
iotroHducing  the  silk  or  wool  of  the  waof 
amongst  tlie  threads  of  the  vrarp ;  the  fifst 
is  about  two-thirds  of  an  inch  thick,  sad 
seven  or  eight  inches  in  length,  tennhatiBg 
at  one  extremity  in  a  point  with  the  other, 
formed  into  a  kind  of  handle,  and  is  nude  of 
hard  wood ;  this  broach,  as  it  is  termed, 
serves  as  a  shuttle,  the  silk,  wool,  gold,  or 
silver  thread  being  wound  on  it  Tlie  reed 
is  a  kind  of  comb,  made  of  wood,  eight  or 
more  inches  in  length,  and  an  inch  thick  st 
the  back,  Upering  thence  to  the  teeth, 
which  vary  in  their  distance  finon  each 
other,  according  to  the  fineness  of  th^  ta- 
pestry. The  needle  varies  from  the  co«* 
mon  instrnmeut  of  that  name  only  ia  its 
size,  and  ita  use  is  to  press  the  material  dose 
in  tliose  parts  where  any  detect  is  observed. 
The  most  singular  part  of  the  weaving  ^ 
tapestry  is  the  position  of  the  weaver  whs 
works  on  tlie  wrong  side  of  the  piece,  sad 
with  his  back  to  the  picture  be  Is  to  imitaiei 


Digitized  by 


Google 


.  TAP 

consequently  he  is  frequently  compelled  to 
leave  his  position  and  pivs  to  the  opposite 
side  of  the  loom,  to  ascertain  whether  he 
has  been  correct  in  his  proceedings.  When 
be  is  about  to  put  the  material  in  the  warp, 
he  tarns  and  examines  the  original ;  then 
having  Amushed  the  broach  witli  tlie  co- 
lour required,  he  introduces  it  amongst  the 
threads  of  the  warp,  which  he  brings  across 
each  other  with  his  fingem,  through  tiie  as- 
sistance of  tiie  coaU  or  threads  secured  to 
the  staff,  and  this  operation  is  repeated  with 
eireiy  change  of  tint.  After  the  ^ool  or 
silk  is  placed,  ^e  presses  it  close  with  the 
reed  or  comb,  and  exammmgthe  picture, 
he  makes  the  necessary  amendments  with 
the  needle.  Those  suljects  which  are  very 
large  may  be  worked  upon  by  more  than 
one  weaver  at  a  tune.  The  method  we 
have  described  is  called  tlie  high  warp, 
another,  the  low  warp,  though  rather  dit- 
ferent  in  the  manner  of  weaving  it,  so  nearly 
resembles  the  Upcstry  of  the  high  warp  tliat 
it  is  unnecessa^^y  to  describe  it, 

TAPIR,  in  natural  history,  a  genus  of 
Mammalia  of  the  order  Bclhise.  Generic 
character:  ten  fore  te§th  in  eadi  jaw; 
tusks  in  both  jaws  single  and  hicurvated ; 
five  grindeis  on  each  side  in  botli  jaws ;  feet 
with  three  hoofs,  and  on  the  fore  feet  a  false 
hoof.  The  only  species  is  the  T.  America- 
nns.  This  is  a  native  of  -South  America, 
and  when  perfect  in  grovrth  is  about  the 
size  of  a  heifer.  Its  colour  is  a  dark  brown, 
and  ^e  male  b  distinguished  by  a  species 
of  very  short  proboscis.  The  tapir  is  per- 
l^tly  inoffensive,  and  considerably  timid, 
seeking  safety  in  flight,  and  often  plunging 
into  waters,  in  which  he  swims  with  great 
rapidity,  and  in  which  sometimes  he  pro- 
ceeds for  a  long  way,  ranging  at  the  bottoh) 
at  a  very  great  depth ;  in  this  respect  re- 
sembling tlie  hippopotamns.  When  resting, 
the  tapir  sits  in  Uie  manner  of  a  dog.  In 
feeding,  its  trunk  is  employed  in  drawing 
into  its  mouth  the  vegietables  which  consti- 
tute its  nourishment.  In  some  parts  of 
Ooiana  it  has  been  domesticated,  and,wben 
taken  young,  is  easily  familiarized.  Its 
flesh  is  not  excellent  for  flavour  or  delicacy, 
Imt  is  nevertheless  used  for  food ;  and  its 
•kio,  which  is  of  uncommon  toughness,  is 
converted  to  various  pivposes  of  usefulness. 
It  is  slow  ill  its  movements,  sleeps  diuing 
the  greater  part  of  the  day,  and  is  destroyed 
by  the  Indians,  who  decoy  it  by  the  imita- 
tioQ  of  its  peculiar  sounds,  by  poisoned  ar- 
rows.   It  produces  but  one  at  a  birth, in 
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the  care  of  which  it  is  eztrj^mely  aaddaotfi 
and  affe^onate. 

TAR,  a  thick,  bbck,  unctuous  substanoay 
obtained  from  old  pines  and  fir  trees,  by 
burning  them  irith  a  close  smothering  heat: 
it  is  used  for  coating  and  caulking  ships,  &c. 
and  various  other  purposes, 
TARANTULA.  See  Aranba. 
TARCHONANTHUS,  m  botany,  Afii. 
can/en-ftoiM,  a  genus  of  the  Syngenesia  Po- 
•lygamia  .fiqualis  eUss  ^nd  order.  Natural 
order  of  Nucamentacess.  CorymbafiNte^ 
Jnssieu.  Essential  ehaiacter:  calyx  one- 
leafed,  conmiottly  half  seven-cleft,  turbi- 
nate ;  seeds  covered  with  down ;  receptacle 
villose.  There  are  three  species:  these 
plants  are  all  natives  of  the  Cape  of  Good 
Hope. 

/  TARE,  is  an  allowance  for  the  outside 
package,  that  eontauis  such  goodf  as  can- 
not be  unpacked  without  detriment,  or  for 
the  papers,  threads,  bands,  Sec.  that  mctose  or 
bind  any  goods  imported  loose ;  or,  though 
imported  m  casks,  chests,  Stc.  yet  cannot  be 
unpacked  and'weighed  net    Several  sorts 
of  goods  jliave  their  tares  aicertained,  and 
those  are  not  to  be  altered  or  deviated 
from,  in  any  case,  within  the  port  of  Lon- 
doni  imless  the  merchant  thinking  himself, 
or  the  officers  of  the  crown,  to  be  prejudic- 
ed by  such  tares,  shall  desire  that  the  goods 
may  be  unpacked,  and  the  net-weight  taken ; 
which  may  be  done  either  by  weighing  the 
goods  in  each  respective  cask,  &c.  net,  or 
(as  is  practised  in  East  India  goods  particu- 
larly) by  picking  out  several  casks,  Stc.  of 
each  size,  and  making  an  average,  compute 
the  rest  accordingly.    &ut  this  must  not  be 
done  without  the  consent  of  t^o  surveyors, 
attested  by  their  hands  in  the  landwaiter's 
books ;  and  in  the  out-ports,  not  without 
the  consent  of  the  collector  and  surveyor. 
And  as  to  those  goods  which  have  not  their 
tares  ascertained,  two  surveyors  in.  London, 
and  the  collector  and  surveyor  in  the  out- 
ports,  are  to  adjust  and  allow  the  same,  in 
like  manner.    Sometimes  the  casks,  &c.  are 
weighed  beyond  sto,  before  the  goods  are 
put  m ;  and  the  wei^t  of  each  respective 
cask,  &c.  marked  thereon  (as  is  usual  for 
most  goods  imported  from  the  British  plan- 
tations), or  else  inserted  in  the  merchanrs 
invoice ;  in  which  case,  if  the  real  invoice 
be  produced,  and  the  officers  have  satisfied 
themselves  (by  unpacking  and   weighing 
some  of  them)  that  those  weights  afe  just 
and  true,  they  do  then,  after,  havmg  reduced 
tiiem  to  British  weight,  /esteem  them  to  be 
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the  reftl  tares,  j|iid  pass  tfaem  accordingly. 
But  the  unpacking  goods,  and  tfting  the 
net  weight,  being  sppposed  the  jostest  me- 
thod, both  for  the  crown  and  merchant,  it 
b  utfoaliy  practised  in  the  pmrt  of  London, 
in  all  cases  where  it  can  be  done  with  con- 
▼eniency,  and  withont  detriment  to  the 
goods. 

TARGIONIA,  in  boteny,  so  named  in 
honour  of  Cypriani  Taigiotti,  M.  D.  of  Flo- 
rence, a  genus  of  the  Cryptogania  Hepaticae. 
Generie  character:  calyx  two-valved,  com- 
pressed, containing  at  bottom  a  capsale 
nearly  gtobnlar,  many-seeded.  There  is 
only  one  species ;  rts*  T.  hypophylla,  a  na* 
tiYe  of  Italy,  Spain,  Ckmstantinople,  Fhn- 
ders;  Saxony,  about  Dresden;  and  Eng- 
land j  near  Dawlish,  in  Devonshire ;  flower- 
ing from  March  to  May. 

TARTARIC  «ctd,    in  chemistry,   was 
procaYed  by  Scheele  in «  separate  state  in 
the  year  1770.    The  pcocess  which  he  fol- 
lowed was  by  boiHng  a  qttantity  of  the 'sob- 
stance  called  tartar,  or  cream  of  tartar,  in 
water,  and  adding  powdered  chalk  till  ef- 
fervescence ceased,  and  the  liquid  no  longer 
reddened  vegetable  bines.     It  was  then 
allowed  to  cool ;  the  liquor  filtered ;  and  a 
white  insoluble  powder  remained  on  the 
filter,  which  was  carefully  removed  and 
well  washed.    This  was  pot  into  a  matrass, 
and  a  quantity  of  sulphuric  acid,  equal  in 
weight  to  the  chalk  employed,  dihtted  with 
water,  poured  upon  it.    The  mixture  was 
allowed  to  digest  for  twelve  hours  on  a  sand 
bath,  stirring  it  occasionally  with  a  glass 
rod.     The  sulphuric  acid  combined  with 
the  Ume,  and  formed  a  sulphate  of  lime, 
which  fell  to  the  bottom.    The  liquid  con- 
tained the  tartaric  acid  dissolved  in  it  Tliis 
was  decanted  off,  and  a  little  acetate  of 
lead  dropped  into  it,  as  a  test  to  detect  the 
•ttlpharic  acid,  should  any  remain,  and  if  this 
be  the  case,  it  most  be  digested  again  with 
more  tartrate  of  time,  to  carry  off  wtiat  re- 
mains of  the  sulpliurie  acid.    It  is  then  to 
be  evaporated,  and  about  one-third  of  .tfie 
weight  of  the  tartar  employed  is  obtained 
of  concrete-  tartaric  acid,    'to  pnrify  this, 
the  crystals  may  be  dissolved  in  distilled 
water,  and  again  evaporated  and  crystallii- 
ed.    It  seems  probable  that  this  acid  exists 
in  a  state  of  purity  in  some  vegetables. 
Vauquelin  found  a  64th  part  in.  the  pulp  of 
the  tanoarind.    Tartaric  <or  tarUrons)  acid 
thus  obtained  b  in  the  form  of  very  fine 
needle  shaped  crystab ;  but  they  have  been 
diffijrently  described  by  dififonnt  chembts. 
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According  to  Betgmen,  ^  are  m  tk 

form  of  small  plates,  attached  bj  oae  eitre- 

niity,  and  diverging  at  the  other.   TVy 

have  been  found  by  otiien  gronped  toge- 

ther  in  the  shape  of  needles,  pyramids,  re- 

gnlar  six*sided  prisms,  and  square  and  mmU 

rhomboidal  plates.    The  specific  grtrity  is 

1.6.    Thbacid  has  a  veiy  sharp,  puagnt 

taste  J  dUoted  with  vrater,  it  resembla  the 

taste  of  lemon  juice  ;and  it  reddem  stron|^ 

Woe  vegetable  colours.  When  il  is  expoMd 

to  heat,  on  burning  coab,  it  mdts,  bbckesR, 

emits  fiimes,  firotfas  up,  and  exhales  a  shaip 

pangent  vapour.    It  then  burns  with  a  Mm 

flame,  and  leaves  behind  a  spongy  oMHsaf 

^^harcoal,  in  vrhich  some  traces  of  lime  hive 

been  detected.    In  the  decompositioo  of 

the  tartaric  acid  by  heat,  one  ol  the  noit 

remarkable  products    which   particnlsrly 

characttoTzes  it,  ban  acid  liquor  of  a  reddish 

colour,  which  amounts  to  one-fourth  of  the 

weight  of  the  former.    Thb  vras  fomierty 

known  by  the  name  of  pyrotartaroos  add. 

It  has  a  sHgbtly  add  taste,  prodnces  a  di» 

greeable  sensation  on  the  tongue,  bstroogly 

empyreumatic,  and  reddens  the  tinctme  U 

turnsole.    But  it  has  been  found  by  the  ei- 

perioients  of  >'onrcroy  and  Vanquelm  to  be 

the  acetic  acid  impreguated  with  aa  oil 

Tartaric  acid  b  very  soluble  in  water.  TV 

specific  gravity  of  a  solution  formed  hy 

Bergman,  was  found  to  be  1.2.    This  sob- 

tion  in  water  b  not  Kable  to  spontaoeoui 

decomposition,  unless  itb  diluted.    While 

itb  concentrated,  it  loses  nothing  of  its  add 

natare  or  its  other  properties.    Accordmg 

to  the  analysis  of  Fourcroy  and  Vaoqaefis, 

100  parts  of  thb  acid  are  composed  of 

Oxygen 703 

Carbon*. 19^ 

Hydrogen , 10.5 

100.0 

Tartaric  acid  is  not  applied  to  aoy  use, 
and  but  few  of  its  combinations  aie  en- 
ployed  in  tlie  practice  of  medicine. 

TASTE,  s^9e  qf.  TTie  senses  of  t»te 
and  smell  are  nearly  allied  to  the  sense  «f 
feeling ;  indeed  they  may  be  considered  as 
modifications  of  feeling.  They  howefcr 
are  properly  dbtingiiished  from  it,  hecsoss 
they  have  each  a  peculiar  organ,  and  aie. 
each  affected  by  peculiar  properties  of  bo- 
dies. Tlie  chief  organ  of  taste  b  the  tougne ; 
and  it  b  fitted  for  its  ofllce  by  the  onaie- 
rons  extremities  of  nervea  which  are  lodged 
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•long  its  snHace,  and  particnlarly  at  the 
top  and  sides.  Hartley  considers  thb  sense 
ax  extending  to  the  otlier  parts  of  the  month, 
down  the  throat,  the  stomach,  and  the  other 
parts  of  the  channel  for  food.  Taken  in 
,  this  comprehensive  sense,  the  sense  of  taste 
conveys  to  the  mind  sensations  not  only  of 
fhivoiirs,  bnt  of  hnnger  and  thirst. 

In  order  to  produce  the  sense  of  taste, 
the  nervons  extremiti^  of  the  tongue  mnst 
lie  moistened,  and  the  action  of  eating  ge- 
nerally produces  an  efiiision  of  a  fluid  from 
different  parts  of  the  month,  which  answers 
the  purpose  of  exciting  the  taste  and  of  as- 
nsting  digestion.     The  pleasures  derived 
from  ta^te  are  very  considerable ;  and  the 
power  of  yielding  pleasurable  sensations  at- 
companies   the   taste  through   the   whole 
of  tiife.     Hence  it  is  reasonable 'to  infor 
that  the  pleasures  of  taste  constitute  one 
grand  source  of  the  mental  pleasures,  that 
is,  tliose  which  can  be  felt  without  tho  di- 
rect intervention  of  sensation.    They  leave 
their  relicts  in  the  mind ;  and  thes«  com- 
bine together,  with  other  pleasures,  ai^d 
thus  form    feetings  which   often    connect 
themselves  with  objects  which  have  no  im> 
mediate  connection  with   the  objects  of 
taste.    To  this  sonrce  Hartley  traces  the 
principal  origin  of  the  social  pleasures ;  and 
there  cannot  be  a  doubt  that  the  pleasures 
of  taste  are  the  chief  original  sources  of  the 
filial  affection.    It  appears  that  one  end  of 
the  long  continuance  of  tlie  pleasures  of 
taste  is  to  supply  continual  accessions  of  vi- 
vidness to  tlie  mental  pleasures ;  but  doubt- 
less, the  principal  object  is  to  make  tliat  a 
sonrce  of  pleasure,  which  is  necessary  fur 
aelf-preservation.     The  pains  of  taste  are 
macti  less  numerous  than  those  of  feeling. 
Tbey  are  only  such  as  are  necessary  to 
prompt  to  avoid  excessive  abstinence  or 
gratificatioii,  and  to  prerent  the  employ- 
ment of  improper  food  ;  and  therefore  de- 
pend much  more  upon  causes  which  man 
■soaliy  Ins  under  his  own  controul. 

TAUGHT,  aterm  used  in  maritime  bn- 
sineas,  to  denote  the  state  of  being  extend- 
ed, or  stretched  out,  and  is  nsoally  applied 
fai  ^position  to  slack. 

TAURUS,  the  6ii//,  in  zoology.  See 
Bos. 

Taurus,  in  astronomy,  one  of  tli^  twelve 
•il^ns  of  the  xodiae,  the  secondin  ordeF,  con- 
gisfing  of  forty-four  stars,  accordnag  to  Pto- 
leniy  ;  of  forty-one,  according  to  Tycho ; 
and  o€no  less  than  one.  hundred  and  thirty- 
five,  according  to  the  Britannic  catalogue. 
TAWING,  the  art  of  dressing  skina.  in 
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/ 

whittf,  so  as  to  be  fit  for  divers  manufac- 
tures, ferticnlariy  gloves,  Sec*  AH  skms 
may  be  tawed;  but  those  duefly  used  for 
thb  purpose  are  lambs,  sheep,  kids,  and 
goat-skins. 

TAXUS,  ra  botany,  yew-tree,  a  genus  of 
the  Dioecia  Monadelphia  class  and  order. 
Natural  order  of  Coniferae.    Essential  cha-  ^ 

racter :  male  calyx  none ;  corolla  none ;  sta- 
mina many ;  anthers  peltate,  eight-deft ; 
female  corolla  none ;  style  none ;  seed  one, 
in  a  berried  calycle  that  is  quite  entire. 
There  are  four  species,  we  shall  notice  the 
T.  baccata,  common  yew-tree,  which  lias  a  » 
straight  trunk,  with  a  smooth,  dedduoiis 
bark ;  the  wood  is  hard,  tough,  and  of  a 
fine  grain ;  leaves  thiokly  set,  linear,  smooth, 
ever-green;  flowers  axillary,  enveloped  with 
imbricate  bractes  ;'*lhe  male  on  one  tree, 
sulphur-coloured,  vrithout  a  calyx ;  the  fe- 
male on  anptlier,  with  a  small  green  calyx, 
sostaining  the  Oval  flattish  seed,  which  ca- 
lyx at  letigtfa  becomes  red,  s<^,  fliU  of  a 
sweet  slimy  pulp.  The  yew-tree  is  a  native 
of  £urope,  North  America,  and  Japan ;  its 
proper  situation  is  in  mountainous  woods, 
or  more  particularly  the  clefts  of  higli  calca- 
reous rocks.  England  formerly  possessed 
great  abimdance,  and  it  is  no%  not  very  un- 
common, in  a  wild  state,  m  some  parts  of  "^ 
tlie  country.  Of  planted  trees  there  are 
yet  several  w  church  yards.  Mr.  Evelyn 
mentions  a  yew-tree  in  the  church-yard 
of  Crowhurst,  in  Surrey,  which^^vas' ten 
yards  in  compass;  another  in  Brabnme 
church-yard,  not  ftr  flrom  Scofs  Hall,  in 
Kent,  being  fifty-eight  feet,  eleven  niches, 
in  circumference,  or  nearly  twenty  feet  in 
diameter. 

TEARS,  a  name  for  tiie  Ihnpid  fluid  se« 
creted  by  the  lachrymal  glands,  and  flowing 
on  the  surface  of  the  eye ;  either  in  conso- 
qnence  of  local  irritation,  or  the  emotions 
of  grief.  Some  part  of  this  aqueous  fluid  is 
dissipated  in  the  air;  bnt  the  greatest  part, 
af^er  having  performed  its  office,  is  propell- 
ed by  the  orbicular  musde,  which  so  close- 
ly constringes  the  eye-lid  to  the  ball  of  the 
eye  as  to  leave  no  space  between,  nnless  in 
the  internal  angle,  where  the  tears  are  col* 
lected.  • 

From  this  collection  tiie  tears  are  ab- 
sorbed by  the  orifices  of  the  punctae  lachry- 
malie;  from  thence  they  are  propelled 
through  the  ladiiymal  canals  into  the  la- 
chrymal sac,  and  flaw  through  the  dtictns 
naaalis  into  the  cavity  of  the  nostrils,  under 
the  inferior  concha  nasaKs.  The  tears  have 
no  smell,  bnt  a  saltish  taste.  The  ^ses  of  tho 
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$nn  are  tliese :  1.  They  contmoally  moisteo 
the  tuHiMse  of  the  eye  and  eye*Uds»  to  pie- 
vent  the  trmsparent  cornea  fiom  drying  and 
becommg  opaqae,  or  the  eye  from  concrete 
mg  with  the  eye-lids,  t,  Th^  prevent  that 
pain  which  woiUd  otherwise  arise  (jtom  the 
friction  of  the  eye-lids  against  the  ball  of  the 
eye  from  continually  winking.  3.  They  wash 
away  dost,  or  any  thing  acrid,  that  may 
have  fallen  into  the  eye.  This  liquid  is 
transparent  and  colourless,  has  no  percep- 
tible smell,  but  a  saline  taste.  It  comnnmi- 
cates  to  vegetable  blues  a  permanent  green 
colonr.  When  it  is  evaporated  nearly  to 
dryness,  cubic  crystals  are  fomied>  which 
are  muriate  of  soda.  Soda  is  in  excess,  be- 
cause vegetable  blues  are  converted  by  it 
to  a  green  colour.  A  portion  of  mocilagi- 
nous  matter,  which  becomes  yellow  at  it 
dries,  remains  after  the  evaporation.  This 
liquid  is  soluble  in  water,  and  in  alkalies. 
Alcohol  produces  a  white  flaky  precipitate, 
and  whpn  it  is  evaporated,  muriate  of  soda 
and  soda  remain  behind.  By  burning  4he 
.residuum^  some  traces  of  phosphate  of  lime 
and  of  soda  are  detected.  The  component 
parts  of  tears  are  therefore, 

Water,  Muriate  of  soda. 

Mucilage,  Phosphate  of  lime,^ 

Soda,  Phosphate  of  soda. 

The  mucilage  of  tears  absorbs  oxygen 
fit>m  the  atmosphere,  and  becomes  tliick, 
viscid,  and  of  a  yellow  colour.  It  is  tlien 
insoluble  in  water.  Oxymuriatic  acid  pro- 
duces a  similar  effect.  It  is  converted  into 
muriatic  acid,  so  that  it  has  been  deprived 
of  its  oxygen.  The  mucus  of  the  nose  con- 
sists of  the  same  substances  as  the  tears ; 
but  being  more  exposed  to  the  air,  it  ac- 
•  quires  a  greater  degree  of  viscidity  from 
the  mucilage  absorbing  oxygen. 

TECHNICAL  expresses  somewhat  re- 
lating to  arts  or  sciences :  in  tliis  sense  we 
say  technical  terms.  It  is  also  particnhirly 
applied  to  a  kind  of  verses  wherein  are  con- 
tained the  rules  or  precepts  of  any  art,  thus 
digested  to  help  the  memory  to  retain  them ; 
an  example  vrhereof  may  be  seen  m  the 
article  Memory. 

TECTONA,  10.  botany,  a  genus  of  the 
Pentandria  Honogynia  class  and  order. 
Natural  order  of  Viticet,  Jossien.  ,  Essen- 
tial character:  corolla  five-deft;  stigma 
toothed }  drupe  dry,  Kpongy^  within  the  in- 
flated calyx;  nnt  three-celled.  There  is 
only  one  species;  vis.  T.  grandis,  teak 
wood,  or  Indian  oak;  the  trunk  of  this  tue 
grows  to  an  immense  siie;  bark  aalhcoloiir^ 
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ed ;  branches  croas-armed,  nimeroQi,fprei&' 
log ;  young  shoots  four-sided ;  leaves  oppo- 
site, above  scabrous,  beneath  covered  with 
•oft  white  down ;  the  leaves  on  young  trees 
from  twelve  to  twenty-ibar  inches  long,  and 
from  eight  to  sixteen  broad ;  petiole  liiort, 
thick,  laterally  compressed ;  panicle  termi- 
nating, very  large,  cross-armed ;  divisiooi 
dichotomeus,  with  a  sessile  fertile  flower  io 
each  cleft :  tlie  whole  covered  with  a  boaiy 
farinaceous  substance ;  flowers  small,  wbite, 
very  numerous,  fragrant ;  nectary  very  small; 
,nut  exceedingly  hard,  four-celled.  It  is  a 
native  of  the  large  forests  in  Java  and  Ccy- 
lon»  Malabar,  Coromandel,  Pegu,  Ava,  the 
confines  of  Cochinchina,  and  Cambodia, 
&c.  The  wood  of  this  tree  has  by  long  ex- 
perience been  found  to  be  the  most  useM 
timber  in  Asia ;  it  is  light,  easily  worked, 
and  at  the  same  time  both  strong  and  diiii> 
ble :  for  ship- building  the  teak  is  reckoned 
superior  to  any  other  sort  of  wood.  A  do- 
rable  vess^  of  burthen  cannot  be  built  in 
the  river  of  Bengal,  without  the  aid  of  teak 
plank ;  some  of  the  finest  merchant  sfaipi 
ever  seen  on  the  river  Thames  have  arrived 
from  Calcutta,  where  they  were  built  of 
teak  timber. 

TEETH.  See  Anatomy.  Teeth  have  been 
analysed  by  Mr.  Pepys,  who  has  found  tke 
constituent  parts  of  teeth  of  difierent  agM 
to  be,  in  different  proportions :  phospbste 
of  lime,  carbonate  of  lime,  and  cartifaige. 

Accordmg  to  Fourcroy  and  Vaaqnelii^ 
the  enamel  is  composed  of 

Phosphate  of  lime .72.9 

Gelatine  and  water. 27.1 

100 

TELEGRAPH,  a  word  derived  fiw 
the  Greek,  and  which  is  very  properiy 
given  to  an  instrument,  by  means  of  whidi 
information  may  be  almost  instantaneovijr 
conveyed  to  a  considerable  distance.  1^ 
telegraph,  though  it  has  been  geoeialijr 
known  and  used  by  the  modems  only  ibra 
few  years^  is  by  no  means  a  modem  in- 
vention. There  is  reason  to  belitve  Ikat 
amongst  the  Greeks  there  was  some  foitflf 
telegraph  in  use.  The  burning  of  Troy  «*> 
certainly  known  m  Greece  very  soon  sAer 
it  happened,  and  before  any*  person  hadie* 
turned  from  thence.  Now  that  was  alto* 
gather  so  tedious  a  piece  of  busine«s,  that 
co^fecture  never  could  have  supplied  As 
place  of  information.  A  Greek  play  begias 
with  a  scene  in  which  a  watehman  dsscoiA 
firom  the  top  of  a  tower  in  Oteece,  sad 
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gives  the  infommtioii  that  Troy  was  taken. 
**  I  have  been  looking  out  these  ten  years 
(sayt  he)  to  see  when  that  would  happen, 
and  this  night  it  is  done."  Of  the  antiquity 
of  a  mode  of  conveying  intelligence  qaickly 
to  a  great  distance,  this  is  certainly  a  proof. 
The  Chinese,  when  they  send  couriers  on 
the  great  canal,  or  when  any  great  man 
travels  there,  make  signals,  by  fire,  from 
one  day*s  journey  to  another,  to  have  everji 
thing  prepared;  and  most  of  the  barbarous 
nations  used  formerly  to  give  the  aUirm  of 
war  by  fires  lighted  on  the  hills  or  rising 
grounds. 

It  does  not  appear  that  the  modems  had 
thought  of  such  a  machine  as  a  telegraph 
tin  the  year  1663,  when  the  Marquis  of 
Worcester,  in  his  "  Century  of  Inventions," 
affirmed  that  he  had  discovered  **  a  metliod 
by  which,  at  a  window,  as  iar  as  eye  can 
discover  black  from  white,  a  man  may 
bold  discourse  with  his  correspondent,  with- 
out noise  made  or  notice  takeu;  being  ac- 
cording to  occasion  given,  or  means  afford- 
ed, ex  re  mUo,  and  no  need  of  provision 
before  hand ;  though  much  better  if  fore- 
seen, and  course  taken  by  mutual  consent 
of  parties."  This  could  be  done  only  by 
means  of  a  telegraph,  which  in  the  next 
sentence  is  decfau>ed  to  have  been  rendered 
ao  perfect,  that  by  means  of  it  tht  corres- 
pondence could  be  carried  on*^''  by  night  as 
welt  as  by  day,  though  as  dark  as  pitch  is 
black." 

About  forty  years  afterwards  M.  Amon- 
tons  proposed  a  new  telegraph.  His  me* 
thod  was  this:  Let  there  be  people  placed 
in  several  stations,  at  such  a  distance  from 
cme  another,  that  by  tlie  help  of  a  telescope 
a  man  in  one  station  may  see  a  signal  made 
in  the  next  before  him ;  he  must  imme- 
diately make  the  same  ugnal,  that  it  may  be 
seen  by  persons  in  the  station  next  after  him, 
who  are  to  communicate  it  to  those  in  the 
following  station,  and  so  on.  These  signals 
may  be  as  letters  of  the  alphabet,  or  as  a 
cypher,  understood  only  by  the  two  persons 
who  are  in  the  distant  places,  and  not  by 
those  who  make  tlie  signals.  The  person 
in  the  second  station  making  the  signal 'to 
the  person  in  the  third  the  very  moment  he 
aees  it  in  the  first;  the  news  may  be  car- 
ried to  the  greatest  distance  in  as  Kttle 
time  as  is  n^^cessary  to  make  the  signals  in 
the  firat  station.  The  distance  of  the  seve- 
ral stations,  which  mnst  be  as  few  as  possi- 
ble, is  measured  by  the  reach  of  a  tele- 
scope. Amontons  tried  this  method  in  a 
joiall  tract  of  land,  before  several  perBons 
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of  the  highest  rank,  at  the  court  of  Franoe. 
It  was  not,  however,  till  the  French  revo- 
lution that  the  telegraph  was  applied  to  nse- 
fiit  purposes. 

Whether  M.  Chappe,  who  is  said,  to  hava 
invented  the  telegraph  first  used  by  the 
French  about  the  end  of  1793,  knew  any 
thing  of  Amonton's  invention  or  not,  it  is 
impossible  to  say;  but  his  telegraph  was 
roustmcted  on  principles  nearly  similar. 
The  manner  of  using  thb  telegraph  was  as 
follows :  At  the  first  station,  which  was  on 
tlie  roof  of  the  palaae  of  the  Louvre  at 
Paris,  M.  Chappe,  the  inventor,  received 
in  writing  from  the  Committee  of  Public 
Welfare,  the  words  to  be  sent  to  lisle,  near 
which  the  French  army  ^at  that  time  vi-as. 
An  upright  post  was  erected  on  the  Louvre, 
at-  the  top  of  which  were  two  transverse 
arms,  moveable  in  all  directions  by  a  single 
piece  of  mechanism,  and  with  inconceivable 
rapidity.  He  invented  a  number  of  pos^ 
tions  for  these  arms,  which  stood  as  signs 
for  the  letters  of  the  alphabet ;  and  these, 
for  the  greater  celerity  and  simplicity,  he 
reduced  in  number  as  much  as  possible. 
The  grammarian  will  easily  conceive  that 
sixteen  signs  may  amply  suppfy  all  the  let- 
ters" of  the  alphabet,  since  some  letters  may 
be  omitted  not  only  without  detriment  but 
with  advantage.  These  signs/  as  tliey  were 
arbitrary,  could  be  cTianged  every  week ;  so 
tliat  (he  sign  of  B  for  one  day,  might  be  the 
sign  of  M  the  next ;  and  it  was  only  necessary 
that  the  persons  at  the  extremities  should 
know  the  key.  Tlie  intermediate  operators 
were  only  instructed  generally  in  these  six- 
teen signals;  which  were  so  distinct,  so 
marked,  so  different  th&  one  from  the  other, 
that  they  were  easily  remembered. 

The  construction  of  the  machine  was 
such,  that  each  signal  was  uniformly  given 
in  precisely  the  same  manner  at  all  times : 
It  did  not  depend  on  the  operator's  manual 
skill;  and  the  position  of  the  arm  could 
never,  for  any  one  signal,  be  a  degree  higher ' 
or  a  degree  lower,  its  movement  being  re-' 
gnlated  mechanically.  M.  Chappe  having 
received  at  the  Louvre  the  sentence  to  be 
conveyed,' gave  a  known  signal  to  the  second 
station,  which  was  Mont  Martre,  to  pre* 
pare.  At  each  station  there  was  a  watch 
tower,  where  telescopes  were  fixed,  and 
the  person  on  watch  gave  the  signal  of  pre- 
paration which  he  had  received,  and  this 
commu^cated  successively  through  all  the 
line,  which  brought  tliem  all  into  a  state  of 
readiness.  The  person  at  Mont  Martre 
then  received,  letter  by  letter,  the  sentanca 
Bb 
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from  the  Louvre,  which  lie  repeated  with 
bis  own  madiiiie;  and  this  was  again  re^ 
peated  from  the  nexl  height,  with  incon- 
ceivable rapidity,  to  the  final  station  at 

Various  experiments  were  in  consequence 
tried  npon  telegraptn  in  this  conntvy ;  and 
one  was  soon  after  set  up  by  government, 
in  a  chain  of  stations  from  the  Admiralty 
office  to  the  sea^coast.  It  consists  of  six 
octagon  boards,  each  of  which  is  poised 
upon  an  axis  in  a  firame,  in  sueh  a  makmer 
that  it  can  be  either  placed  verticaUy,  so 
as  to  appear  with  its  full  sixe  to  the  olMer- 
ver  at  the  nearest  station,  or  it  becomes  in- 
visible to  him  by  being  placed  horizontally, 
so  that  the  narrow  edge  alone  is  >exposed, 
which  narrow  edge  is  from  a  distance  invisi- 
ble. Six  boards  make  thirty-six  changes, 
by  the  most  plain  and  simple  mode  of  work- 
ing; and  they  wiU  make  many  more  if  more 
were  necessary :  but  as  the  real  superiority 
of  the  telegraph  over  all  other  modes  of 
making  flignals  consists  in  its  making  letters, 
we  do  not  think  tJiat  more  changes  than 
tiie  letters  of  the  alphabet,  and  the  arith- 
metical figures,  are  necessary ;  but,  on  the 
contrary,  that  those  who  work  the  tele- 
graphs shbald  i  avoid  communicathig  by 
words  or  signs  agreed  npon  to  express  sen- 
tences ;  for  that  is  the  sure  method  never  to 
\  become  expert  at  sending  unexpected  in- 
teUigence  acpurately.  This  telegraph  is, 
without  doubt,  made  up  of  the  best  number 
of  combinations  possible ;  five  boards  would 
be  insufficient,  and  seven  would  be  useless. 
It  has  been  objected  to  it,  however,  that  its 
form  is  too  clumsy  to  admit  of  its  being 
raised  to  any  considerable  height  above  the 
building  ou  which  it  stands;  and  that  it 
cannot  be  made  to  change  its  direction, 
and  consequently  Cannot  be  seen  but  from 
one  particular  point.  Several  other  tele- 
graphs have  been  proposed  to  remedy  these 
defects,  and  perhaps  others  to  which  the 
instrument  is  still  hable.  The  dial-phUe  of 
a  clock  would  make  an  excellent  telegraph, 
as  it  might  exhibit  one  hundred  and  forty- 
four  signs,  so  as  to  be  visible  at  a  great  dis- 
tance. A  telegraph  on  this  principle,  with 
only  sii:  divisions  instead  of  twelve,  would 
be  simple  and  dieap,  and  might  be  raised 
twenty  or  thirty  feet  high  above  the  build- 
ing without  any  difficulty :  it  might  be  sup- 
ported on  one  post,  and  therefore  turn 
roimd ;  and  the  contrast  of  colours  would 
always  be  the  same. 

TKLESCOPE,  an   optical  instrument, 
which  is  used  for  discovering  and  viewing  * 
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distant  objecta,  either  directly  by  gUnei, 
or  by  reflection.  Telescopes  are  either  ie> 
fracting  or  reflectmg ;  the  Cbrmer  consist  cf 
different  lenseo,  through  which  the  objects, 
are  seen  by  rays  refracted  by  them  to  ths 
eye ;  and  the  latter,  of  specBh^  (rem  which 
the  rays  are  reflected  andfassed  to  the  eje. 
The  lens,  or  glass,  turned  to  the  object,  ii 
called  the  objectpglaas ;  and  that  next  the 
ty%  the  eye-glass ;  and  whto  the  telesrope 
consists  of  more  than  two  lenses,  all  bat 
that  next  the  object  are  called  eye-gfasKs. 

Hie  principal  efifects  of  telescopes  de- 
j>end  upon  this  maxim,  ^  that  objects  v^ 
pear  larger  in  proportion  to  the  angles 
wliich  they  subtend  at  the  eye ;  and  the  e^ 
feet  is  the  same,  whether  the  pencils  of 
rays,  My  which  objects  are  visible  to  «, 
come  directly  from  the  olgects  themselves, 
or  from  any  phu^  nearer  to  the  eye,  where 
they  may  have  been  imited,  ao  as  to  fatm 
an  image  of  the  object;  because  they  isae 
again  from  those  pomts  m  certam  direc- 
tions, in  the  same  manner  as  th^  did  froai 
the  corresponding  pomts  m  the  objects 
themselves.  Infi^t,  therefore,  aU  thath 
effected  by  a  telescope,  is  first  to  mke 
s^ch  an  image  of  a  distant  object,  by  meiBs 
Of  a  lens  or  mirror,  and  then  to  give  the 
eye  some  assistance  for  viewing  that  isMge 
as  near  as  possible ;  &o  that  the  angle,  which 
it  shall  subtend  at  the  eye,  may  be  very 
large,  compared  with  the  migle  which  thr 
object  itself  would  subtend  m  the  same  s> 
tuation.  This  is  done  by  means  of  an  eye* 
glass,  which  so  reiiracts  the  pencils  of  lays, 
as  that  they  may  afterwards  be  brought  t* 
their  several^/oci,  by  the  natural  hnmoiin 
of  the  eye.  But  if  the  eye  had  4>eeBia 
formed  as  to  be  able  to  see  the  image,  mth 
sufficient  distinctness,  at  the  same  distance, 
without  an  eye-glass,  it  would  appear  to  hiai 
as  much  magnified,  as  it  does  to  another 
person  who  makes  nse  of  a  glass  for  that 
purpose,  tliough  he  would  not,  m  all  cases, 
have  so  large  a  field  of  view. 

Although  no  image  be  actoaDy  ibmed 
by  the  foci  of  the  pencil  without  the  eye, 
yet  if,  by  the  help  of  an  eye-glass,  the  pen* 
cils  of  rays  shall  enter  the  pupU,  jost  ss 
they  would  have  done  from  any  pbM*e  fiitli- 
out  tlie  eye,  tlie  visual  angle  wQl  be  the 
same  as  if  an  image  had  been  actually  fbm* 
ed  in  that  place. 

Telescopes  are  of  several  kmds,  distin' 
gnished  by  tlie  number  and  form  of  their 
lenses,  or  glasses,  and  denominated  frooi 
their  particular  uses,  &c.  such  are  the 
"tcrrestiia],  or  hmd  tele8C(^»e,*'  the  **  celst- 
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tnly  «r  wtfoaraikMl  telescope ;?  to  which 
may  \te  added,  the  ^  OalUeMi,  or  D«toh  to- 
leioope,"  the  "^reflectmg  telescope;**  tiie 
^  edvomatic  telescope,'*  &c 

We  flfaeO  proceed  to  describe  sone  of 
these,  m  order  tt^Unslrate  the  ponciple. 

The  **  estronomieal  telescope  "  consists  of 
t«ro  convex  kMes,  Afi,<KM,PfaUeXTL 
Miicel.  % .  1,  fixed  at  the  two  egrtrenhies  of 
a  tabe,  tluU  consists,  at  least,  of  two  partSy 
that  shde  one  within  the  other,  for  adjnst» 
mg  the  focns  in  proportion  to  the  distance 
of  the  objects  that  are  to  be  seen  tbioogh 
the  telescope. 

PQ  jepresents  the  semi-dnmeter  of  a 
very  distant  ofati^^  ^oi  every  point  of 
which  fays  come,  so  veiy  little  diTcrging  to 
the  oliyect  lens,  K  M,  of  the  telescope,  as  to 
be  nearly  pairaUel :  pf  is  the  pictore  of  the 
obiecty  P  Q,  which  wonld  be  ibrraed  open 
a  screen  sitnated  at  that  place.  Beyond 
that  place,  the  lays  of  every  single  imdiaBt 
point  proceed  divergingly  vpon  another 
leos,  AB,  called  the  egre^lass,  which  is 
more  convex  than  the  former,  and  ttre,  by 
this,  cansed  to  proceed  parallel  to  one  ano- 
ther, in  which  direction  they -enter  the  eye 
of  the  observer  at  O. 

The  two  lenses  of  this  telescope  have  a 
common  axis,  OiLQ;  hq  is  the  focal  dis- 
tance of  the  object  lens,  and  £9  is  the  focal 
distance  of  tbe  eye  lens.    An  object  view- 
ed throogh  this  telescope,  by  an  eye  si- 
tuated at  O,  will  appear  distiact,  inverted, 
and  magnified ;  viz,  tbe  object  seen  witli- 
oot  the  telescope  vrill  be,  to  its  appearance 
throogh  the  telescope,  as  ^jE  to  9L;  that 
is,  as  tke  ibcnl  distance  of  the  eye  lens  to 
the  focal  distance  of  the  object  lens.    For 
the  rays,  see  Oprpios,  which,  after  their 
oreming  at  the  place,  r^p,  proceed  diverg- 
mgly,  fall  upon  the  lens,  AiB,  in  the  same 
manner  as  if  a  real  ot^t  were  sitnated  at 
rqp'f  and  €>f  coarse,  on  the  other  side  of 
llmt  lens  die  n^s  of  each  pencil  will  pro- 
ceed .paraUeL    Now  to  the  eye  at  O,  the 
apparent  magnitude  of  the  object,  or  of  the 
inrt,  PQ,  is  measored  by  the  angle,  £  O  A, 
or  1^  its  equal,  q  E,p  ;  bat  to  the  md^ed  eye 
at  I^  when  tlie  glass  is  removed,  tlie  appa- 
rent magnitude  of  the  object  is  measured 
by  tbe  angle,  Q  LP,  or  by  its  equal,  qhpj 
thefcfere  the  apparent  magnitude,  to  the 
naked  eye,  ia  to  the  apparent  mi^itnde 
thteagb  the  telescope,  «i  tbe  angle,  q  Lp, 
is  to  the  angle,  q  £p ;  or  as  the  distance, 
9  £,  is  to  the  distance,  q  I*    This  telescope 
is  iBOstly  used  for  astronomical  observa- 
Vi  focy  aa  it  oiverts  the  o^ect,  the  re« 


pfosentation  of  tetvestrid  o1;{aots  thfonglh 
it  would  not  be  ^pleasant  It  is  evident 
fiom  tbe^aboveeaplanation,  that  if  the  two 
lenses  of  this  telescope  have  equal  focal  dis- 
taces,  the  telesco^ie  will  not  magnify.  It 
also  appears,  that,  with  a  given  otject  lens, 
the  ehortei^  the  focns  of  the  eye  lens  is,  the 
greater  will  the  magnifying  power  be«  But 
when  tbe  disproportion  of  the  two  focal 
lengths  is  very  great,  then  the  aberration, 
arising  from  the  figure  of' the  lenses,  and 
from  the  dispersive  power  of  g^ass,  becomes 
so  very  great  as  to  do  more  damage  than 
can  be  compensated  by  the  increased  mag- 
nifying power.  Hence,  in  order  to  obtaiii 
a  very  great  magnifying  power,  those  tele- 
scopes have  sometimes  been  made  very 
long,  as,  for  instance,  of  100  feet,  or  up- 
wards :  and  as  they  were  used  for  astrono- 
mical poiposes,  or  mostly  in  the  night  time, 
they  were  frequently  used  witiiout  a  tube, 
m.  the  object  lens  was  fixed  on  tlie  top  of 
a  pole,  in  a  fra^ie  capable  of  motion  in  any 
jrequired  direction,  and  the  eye  lens  was  fix- 
ed in  a  short  tobe  tliat  was  held  in  the  liand 
of  the  observer.  The  distance,  as  weH  as 
the  direction,  of  the  two  lenses,  was  adjust- 
ed by  a  strong  cord  stretched  between  the 
frame  of  the  object  lens  and  the  tube  of  the 
eye  lens.  In  tliis  construction,  the  instru- 
ment has  been  called  an  *'  aerial  telescope.** 
Its  use  is  evidently  incommodious ;  but  it 
was  with  such  a  telescope  that  five  satellites 
of  Saturn,  and  other  remarkable  objects, 
were  discovered. 

The  ol^ject,  which  appears  inverted 
through  this  telescope,  will  appear  upright 
and  distmct  if  two  more  convex  eye  glasses 
be  sul^oined  to  it,  at  a  distance  fh>m  each 
other,  which  is  equal  to  the  sum  of  their  fo- 
,  cal  diistances ;  and  when  then:  focal  dis- 
tances are  equal,  the  olyect  will  be  magni- 
fied as  much  as  vrithout  these  additional 
glasses ;  but  tlirough  them  it  will  appear 
upright,  and  not  inverted.  Hence  this  te- 
lescope has  been  mostly  used  for  viewuig 
terrestrial  objects,  and  is  therefore  called 
the  "  terrestrial  telescope." 

The  <*  Galilean  telescope  **  consists  of  a 
convex  object  lens,  and  a  concave  eye  lensy 
and  derives  its  name  from  the  great  Gali- 
leo, who  is  generally  reckoned  the  inventor 
of  it.  Fig.  2  shows,  that  the'distance  be- 
tween the  two  lenses  is  less  than  the  focal 
distance  of  the  otject  lens  j  viz,  instead  of 
the  Convex  lens  situaled  behind  the  place 
of  the  image,  to  make  the  rays  of  each  pen- 
cil proceed  in  a  parallel  direction  to  the 
eye,  here  a  concave  ey%  leos  is  4>hu^  as 
Bb^ 
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inach  htfort  that  imife ;  and  tbis  lens  opens 
the  rays  of  each  pencil  tliat  convei^ged  to  q 
andpy  and  makes  them  emerge*  parallel  to- 
wards the  eye ;  as  is  evident  by  conceifing 
the  rays  to  go  back"  again  tfarongfa  the  eye 
lens,  whose  focal  distance  is  Eq, 

TTie  eye  mast  be  placed  close  to  the  eon- 
cave  lens,  in  order  to' receive  as  many  pen- 
cils as  possible;  and  then  sapposing  an 
emerging  ray  of  an  oblique  pencil  to  be 
produced  backwards  along  AO,  the  appa- 
rent magnitude  of  the  object  is  measured 
by  the  angle,  AOE,  or  its  equal,  qEp, 
which  is  tothe  angle,  ^  L  p,  or  Q  LP,  as  ^  L 
to  9  E,  viz.  as  in  llie  astronomical  tel^cope. 
It  is  evident,  that  in  this  telescope  the  ob- 
jects appear  erect,  fot  the  rays  of  light  do 
not  cross  each  other.  ' 

The  field  of  view,  or  quanti^  of  objects 
that  are  taken  ui  at  once  in  this  telescope, 
doea  not  depend  upon  the  breadth  of  the 
eye  lens,  as  ui  the  astronomical  telescope, 
but  upon  the  breadth  of  the  pupil  of  the 
eye ;  because  the  pupil  ii  less  tlian  the  eye 
lens,  A  B,  and  the  lateral  pencils,  do  not 
now  converge  to,  i)ut  diverge  from,,  tlie  axis 
of  the  lenses.  Upon  this  account  the  view 
is  narrower  in  •  tliis  than  in  the  preceding 
telescope ;  yet  the  objects  through  it  ap- 
pear remarkably  clear  and  distmct. 

**  The  night  telescope  **  is  a  sliort  tele- 
scope, viz,  about  two  feet  long,  which  re- 
presents the  objects  inverted,  much  en- 
lightened, but  not  much  magnified.  Its 
£eld  of  view  is  also  very  extensive.  Tliis 
telescope,  in  consequence  of  those  proper- 
ties, is  used  at  night  mostly  by  navigators, 
for  the  purpose  of  discoitering  objects  that 
are  not  very  distant,  but  which  cannot 
otiierwbe  be  seen,  for  vrant  of  sufficient 
light;  such  as  vessels,  coasts,  rocks,  &cc. 
On  account  of  its  extensive  field,  and  ;(reat 
light,  this  telescope  has  also  been  advan- 
tageously used,  by  astronomers,  for  disco- 
vering some  celestial  objects,  whose  situa- 
tion was  not  exactly  known,  or  for  viewing 
at  once  the  reUtive  situation  of  several  stars 
and  other  objects. 

This  telescope  has  a  pretty  large  and  sim- 
ple object  lens,  whence  it  derives  its  great 
light;  for  as  the  rays  whicli  proceed  from 
every  suigle  point  of  the  object  fall  upon 
tlie  whole  lens  of  a  tel^cope,  and  are 
thence  refracted  to  a  focus,  it  is  evident 
that  the  larger  tliat  lens  is,  the  greater  nnm- 
ber  of  rays  will  be  thrown  npofi  that  focus, 
af|d  of  course  the  brighter  will  tlie  image 
be.  In  this  telescope  large  lens  may  be 
osed,  because  the  telescope  is  not  intended 


to  magnify  more  than  abont  foor  or  it 
times  UI  lineal  extension. ' 

Within  tltis  telescope  a  second  lens  is  of- 
ten used  for  shortening  the  focal  length  of 
the  object  lens.  Tlie  eye  lens  is  sometiniei 
single,  but  mostly  double,  {viz,  a  combins* 
tion  of  two  plano-convex  lenses  placed  at  a 
little  distance  from  each  other)  and  pretty 
large :  hence  is  derived  tlie  extensive  field 
of  view,  which  in  some  of  those  telescopes 
exceeds  six  or  seven  degrees. 

We  may  observe,  once  for  all,  that  ia 
eveiy  telescope  the  distance  between  tbs 
object  lens  and  the  other  lens  or  fensei  annt 
be  alterable,  in  order  that  the  focus  may  be 
adjusted  according  to  the  distance  of  ths 
objects.  Hence,  every  telescope  conasts 
at  least  of  two  tubes,  one  of  which,  m. 
that  with  the  eye  lenses,  slides  within  the 
other.  To  the  same  telescope  several  eye 
tubes,  vnth  a  shallower  or  deeper  lens,  or 
with  a  different  number  of  lenses,  may  be 
adapted  successively,  in  order  to  give  then 
dififerent  magnifying  powers,  suitably  to  ths 
clearness  of  the  air,  of  the  objects.  Sec  as 
al^o  for  converting  them  into  astronomieal 
or  terrestrial  telescopes. 

We  now  proceed  to  the  reflected  tele- 
scope, which  is  likewise  called  the  Newto- 
nian telescope,  for  if  not  the  origiual  pro- 
jector, Sir  Isaac  Newton  is,  at  least,  the 
first  person  who  executed  a  telescope  of 
this  sort,  which  consists  of  reflectli^  and 
refracting  parts. 

The  general  principle  of  this  telescope  ii 
the  same  as  that  of  the  dioptric  or  refract- 
ing telescope.  In  the  latter  the  rays  whicb 
come  from  a  distant  object  are,  by  the  action 
of  the  eonvex  object  lens,  collected  to  a  fo- 
cus, and  beyond  tluit  focus  the  rays  of  everf 
single  radiant  point  are  rendered  again  pa- 
rallel by  the  action  of  the  eye  lens  or  eye 
lenses.  This  is  otherwise  expressed,  by 
saying  that  the  object  lens  forms  an  imagt 
of  tlie  object,  which  image  is  viewed  by  the 
eye  lens.  In  the  former,  viz,  in  the  reflect- 
ing telescope,  the  rays  Mrhicli  come  fitMn  a 
distant  objeet,  are,  by  the  action  of  a  con- 
cave reflector,  sent  back  convet^gingly  .to  a 
focus,  wliere  they  form  an  image,  wbich  is 
viewed  through  the  eye  lens.  There  art 
several  varieties  of  this  telescope ;  we  diatt 
content  ourselves  with  the  descrqittoo  of 
one  only,  vis,  tlie  Gregorian  telesoope, 
which  is  represented  in  fig.  3.  The  la^ 
concave  speculnm,  B  £,  of  this  telescope  is 
perforated  with  a  hole  <|nite  through  its 
middle.  Within  the  tnh^  of  the  telescope 
a  small  concave  specnhMU,  9  y^  issopperted 
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by  ihe  Arm,  H,  dire^Uy  facing  the  large 
apecuhmi,  B  E.  Two  lenses,  w  x  and  it  o, 
are  contained  in  tbe  eye  tube,  and  the  oi»« 
serrer  ^[>pUe8  bis  eye  to  a  smalt  hole  at  P, 
in  Older  to  view  a  nragnified  distant  object. 

Tbe  large  reflector,  BE,  receives  tbe 
rays,  ae,  bd,  from  tbe  distant  object,  and 
reflects  them  to  its  focnf,  f ,  where  they  form 
tbe  inverted  image,  or  where  they  cross 
each  otber,  and' then  M\  divergingly  npon 
4be  small  reflector,  x  y,  whose  fbcns  is  at/; 
rlz.  a  little  (iirtber  than  tbe  focus,  f,  of  tbe 
large  reflector :  hence  the  rays  are  reflected 
back  npon  the  lens,  w  x,  not  in  a  parallef^. 
but  in  a  converging  manner ;  and  that  con< 
irergency  is  increased  by  tbe  action  of  that 
lent,  so  as  to  come  to  a  fbcns,  or  to  form  a 
second  image,  R  S,  mvdi  larger  than  tbe 
former,  and  erect  like  the  object.  Lastly, 
this  hnage  is  viewed  through  the  eye  lens, 
no;  or,  in  other  words,  the  rays  from  every 
tangle  point  of  the  objec^  after  this  second 
crossing,  fall  divergingly  npon  tlie  eye  lens, 
which  sends  them  nearly  parallel  to  tbe  eye 
at  P,  tlirough  a  very  small  hole.  Bome- 
times  tlie  eye  lens,  a  o,  is ,  donble,  viz.  it 
consists  of  two  lenses,  which  perform  tbe 
effice  of  a  sio^  lens. 

If  the  first  lens,  wx,  were  removed;  the 
image  would  be  formed  somewhat  larger 
at  X ;  but  the  area  or  field  of  view  would  be 
smaller  and  less  pleasant.  At  the  place  of 
the  image,  RS,  there  is  situated  a  circular 
piece  of  brass,  called  a  diaphragm,  with  a 
.  Me  of  a  proper  size  to  circumscribe  the 
iniag^,  and  lo  cut  oflf  all  superfluous  or  ex- 
tntieotts  light,  in  order  that  the  object  may 
apf  ear  as  distinct  as  possible. 

The  magnifying  power  of  this  telescope 
if  conlpoted  in  the  following  manner:  If 
this  telttcope  consisted  of  the  two  reflec- 
tors only,  and  these  were  situated  so  that  e 
were  the  focus  of  each  reflector ;  tben  the 
i«ys  which  came  parallel  from  the  distant  ob- 
ject to  tbe  large  reflector,  and  divergingly 
from  fixkt  to  the  small  reflector,  would,  after 
the  second  reflection,  go  parallel  to  the  eye 
at  P,  and  of  course  the  object  would  ap- 
pear magnified  in  the  proportion  of  the  fS* 
eal  distance  of  the  large  reflector  to  the 
focal  distance  of  tbe  small  reflector;  so 
that  if  the  focal  distance  of  the  former  be 
io  that  of  the  hitter  as  n%  to  one,  then  tbe 
oli^t  would  be  magnified  six  times  in  dia- 
meter. But  since  tbe  first  image  is  magni- 
fM  into  a  second  image  much  larger,  which 
is  viewed  through  the  eye  lens;  tlierefore 
Ihe  whole  magnifying  power  is  ia  a  propor- 
^n  compounded  of  d  e  to  €x,  and  of  zx 


to  X  0,  If  the  former  proportion  be  as  six 
to  one,  and  the  latter  as  eight  to  one ;  tben 
tbe  object  will  appear  forty-eight  {viz,  six 
by  eight)  times  larger  in  diameter  through 
the  telescope  than  to  the  naked  eye. 

The  fourth  species  of  reflectin^elescope 
goes  under  tbe  name  of  *<  Cassegrainian  Te- 
lescope." It  diflfcrs  from  the  preceding,  in 
having  the  small  reflector  convex,  instead 
of  concave;  in  consequence  of  which  the 
small  reflector  must  be  pbiced  nearer  to  the 
large  reflector  than  tbe  foctis  of  tbe  latter j 
tben  the  rays  from  the  large  refleetor  faQ 
convergingly  upon  the  convex  small  reflec- 
tor, and  are  by  it  sent  back  convergingly 
npon  the  lens,  wx^  &c.  The  chief  dif- 
ference between  tbi^  and  the  preceding 
telescope  is,  that  in  this  the  object  appears 
inverted,  because  in  it  there  is  no  image 
formed,  or  tbe  rays  do  not  cross  each  ether, 
between  the  two  reflectors.  Also  with  the 
same  magnifying  power,  &c.  this  telescope 
is  shorter  than  the  Gregorian,  by  twice  the 
^cal  length  of  the  small  speculum. 

To  l>oth  those  telescopes  a  long  wire  is 
fixed  all  along  the  outside  of  the  tube,  at 
the  end  of  which  there  is  a  screw  which 
works  into  an  external  projection,  g",  of  tbe 
internal  arm,  H,  and  serves  to  move  that 
arm  with  tlie  small  speculum  nearer  to  or 
further  from  tbe  large  speculum,  in  order  to 
adjust  the  focus  of  the  instrument,  accord- 
hig  to  tlie  distance  of  the  object  Tbe  ac- 
tion of  this  wire  is  easily  understood ;  for  it 
passes  through  a  hole  at  F,  where  it  is  pre- 
vented gohBg  fbrvrards  or  backwards  by 
two  shoulders,  which  are  hidicated  by  the 
figure:  hence,  when  the  observer  looks 
tlirough  the  hole,  P,  be  turns  with  his  hand 
tbe  vriie  by  tbe  nut,  Q,  vrhich  screws'  tbe 
projection,  g,  of  the  arm  nearer  or  fnHher, 
Sec.  until  the  object  appears  very  distinct. 

The  largest  reflecting  telescope  now  ex- 
isting, was  constructed  by  that  excellept 
astronomer.  Dr.  HerscheL  'It  is  a  tele- 
scope in  which  the  observer  looks  through 
an  eye  lens  down  upon  the  hirge  reflector, 
whose  polished  surface  is  forty-eight  inches 
in  diameter.  Its  focal  length  is  abont  forty 
feet. 

There  are  however  two  useful  appen- 
dages to  telescopes,  which  deserve  to  be 
briefly  described,  A  finder,  viz.  a  short 
telescope  A,  fig.'  3,  is  geneniUy  afllxed  to, 
the  tube  of  a  large  telescope,  for  the  pur- 
pose of  finding  out  an  object  expeditiously. 
This  finder  does  not  magnify  the  obiect 
more  than  four,  six,  or  eight  times ;  but  it 
has  a  great  field  of  view,  so  that  through  it 
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a  great  part  of  the  beaveos  magr  be  seen  at 
once.  In  the  iutide  of  its  tube,  and  ex- 
actly at  the  focus  of  the  eye  glass^  there 
are  two  slender  wires,  which  ci^ms  each 
other  m  the  axis  of  the  telescope.  Now 
tJie  finder  is  adjusted  by  means  of  screws 
upon  the  tube  of  the  great  telescope,  in 
such  a  manner  as  that  when  an  object,  seen 
through  the  finder,  appears  to  be  neat  the 
orossiog  of  the  above-mentioned  wires,  it  is 
at  the  same  time  wble  through  the  great 
telescope:  hence,- when  the  observer  wishes 
to  view  a  small  distant  object,  u^  a  star,  a 
phmet,  &C.  he  moves  the  instrument  to  one 
aide  or  the  other,  until,  by  looking  through 
the  finder,  he  brings  the  object  nearly  to 
cohidde  vrith  the  crossing  of  the  wires, 
and  when  that  takes  plabe,  he  inunediately 
looks  through  the  Urge  telescope^  &c 

A  micrometer  is  an  instrument,  which  is 
used  with  a  telescope,  for  the  purpose  of 
fluasuring  small  angles.  A  great  variety  of 
micrometeKs  have  been  contrived  by  va- 
rious ingenioot  persons^  and  they  are  more, 
or  less  complicated,  more  or  less  ^pensive, 
as  also  mora  or  less  accurate.    See  Micao* 

METER. 

"  Achromatic  Telescope,"  is  a  name  given 
to  the  refiracting  telescope,  invented  by  Mr. 
Jobn  DoUond,  and  so  contrived  as  to  re- 
medy tbe  aberration  arising  from  colours, 
or  the  diffi&rent  refirangibilUy  of  the  rays  of 
light  Tbe  improvement  made  by  Mr. 
DoUond  ui  bis  telescopes,  by  making  two 
olject-glassea  of  crown-gUss,  and  one  of 
flint  which  vras  tried  with  success  when 
concave  eye-glasses  were  used,  was  com« 
pleted  l>y  his  son  Peter  DoUond;  who, 
conceiving  that  the  same  method  might  be 
practised  with  success  with  convex  eye- 
glasses, found,  after  a  ^w  trials,  that  it 
might  be  done.  Accordingly  be  finished 
an  object-glass  of  five  f^et  focal  length, 
with  an  aperture  of  3}  inches,  composed  of 
two  convex  lenses  of  crown-glass,  and  one 
concave  of  white  flint  glass.  But  appre- 
hendmg  a(lerwar4  that  the  apertures  might 
be  admitted  stiU  larger,  he  completed  one 
of  ^  feet  focal  length,  with  the  same  aper- 
ture of  31  inches.  In  the  17-inch  improved 
achromattc  telescope,  the  objectghus  is 
composed  of  three  glasses,  rtz,  two  tonvex 
of  crown-glass,  and  one  concave  of  white 
flint-ghus:  the  focal  distance  of  this  com- 
bined olyectrgUss  is  about  seveUtten  inches, 
and  the  diameter  af  the  aperture  two  in- 
ches. There  are  four  eye-f^asses  contained 
in  the  tube,  to  be  used  for  Und  ol^ects; 
Hie  aaagai^iog  power  ivith  these  ia  near 


fifty  tunes;  and  they  are  ad^iasted  to  di^ 
lerent  sights,  and  to  different  distuoes  of 
the  obyeot,  by  turning  a  finder  screw  at  the 
eud  of  the  outer  tube.  Tliere  is  another 
tube,  containmg  two  eyeglasses  that  mag- 
nify about  seventy  times,  for  astionooucal 
purposes.  The  telescope  may  be  directed 
to  any  ol^t  by  turning  two  screws  m  the 
•tand  on  which  it  h  fixed,  tbe  one  giviag  a 
vertical  motion,  and  the  other  a  bonzoatal 
one.  The  stand  may  be  inclosed  m  the  ia* 
side  of  the  brass  tobe. 

Tbe  object-glass  of  flie  ^  and  5^  feet  te- 
lescopes is  composed  of  two  ghnses,  eae 
convex  of  crown-gtoss,  and  the  other  coa- 
eave  of  white  flint  glasa ;  and  the  diameters 
of  their  apertures  are  two  incfaies  and  81  in- 
ches. Each  of  them  is  Aunisbed  wtfli  twa 
tubes;  one  for  land  objects,  containing  (bar 
eye-glasses,  and  another  with  two  eye- 
ftosMa  for  astronomical  usesk  They  art 
adjusted  by  buttons  on  the  outside  of  the 
wooden  tube :  and  the  vertical  and  heriioa* 
tal  inotions  are  given  by  joints  in  the  standk 
The  magnifying  power  i  tbe  least  of  these 
telescopes,  with  the  eye-gUsa  for  haid  ab* 
ject8,is  nearly  fifty  times, and  with thota  for 
astronomical  purposes,  eighty  times ;  sad 
that  of  the  greatestforland  otigecta  ia  nearly 
seventy  times,  but  for  astvonomical  obser- 
vtationseighty  andahundred and  thirty  thoei; 
foi-  this  has  two  tubes,  either  of  whieh  nay 
be  used  as  occasion  reqnirca.  This  tale- 
scope  is  also  moved  by  a  screw  and  lach- 
work,  and  the  screw  ia  turned  by  means  ef 
ahook*sjoittt.  « 

We  must  now  say  something  of  the  ffo- 
cula  of  telescopes,  having  relerred  la  this 
place  from  the  article  Speculum.  Tbe 
metals  of  reflecthsg  teleacopel  are  geoenlly 
composed  of  thirty-two  parta  of  copper  sail 
fifteen  bf  graui  tio»  vnlh  the  addition  of  two 
parts  of  aiaenie,  to  render  the  eompositioa 
more  white  and  compact.  IthaabeenaKeF 
tained,  1^  a  variety  of  expeviaents,  thatM 
one  part  of  brass,  and  one  of  ailver,  be  added 
to  thia  composition,  and  only  one  of  aneaie 
need,  a  moat  exceUent  metal  vriU  beeb- 
tained,  which  is  the  whiteat,  hardeat,  and 
meat  reflective.  The  first  composition  is» 
however,  for  inaxperianced  peiaons,  the 
best,  as  the  easiest  to  oaat,  to  gvind,  and 
polish.  When  Ihia  ia  uupkoytJty  the  co|h 
per  and  tm  ahould  be  meHed,  and  when 
mixed  together  ahoold  be  ponied  into  cald 
water,  which  wiU  aeparate  the  asass  inta  a 
anmber  of  smaU  particlea.  These  sanl 
pieces  of  metal  are  then  to  be  coUeeted  aad 

put  into  tbe  cnmbl^  along  vnUi  tlK  ifl««' 


Digitized  by 


Google 


TEL 

and  hfmi  after  they  have  beeti  melted  td- 
getbcr  in  a  separate  cnicible,  the  proper 
^pnntity  of  arMioic  »  to  be  added,  and  a 
little  powdered  to^b  thrown  into  the  croci- 
bte  before  the  petal  ia  ponred  into  the 
flasks.  For  the  parjticnlar  methods  of  grind- 
ing and  polishing  we  refer  to  Brewster's 
edition  of  Fencnson's  Mechanics,  vol.  i. 

TELEPHIUM,  in  botany,  a  g^os  of  the 
PentandriaTrigynia  elms  and  order.  Natu- 
<  nd  order  of  PortuIace»,Jnsneo.  Miscelki- 
nesB,  linnsns.  Essential  chanw^ter :  calyx 
five-leaved ;  petals  five,  oiserted  into  the  re- 
ceptacle ^  capsule  ones^Ued,  three- valved. 
There  are  two  species,  viz.  T.  iipperati, 
troe  orpine;  and  T.  oppositifoUnmy  both 
vatives  of  Barbmy* 

TELLER,  an  officer  of  the  Exchequer, 
m  ancient  records  called  talHer :  there  are 
foar  of  these  officers,  whose  doty  is  to  re- 
ceive all  sauns  due  to  the  king,  and  to  give 
tbe  clerk  of  tlie  pells  a  biU  to  charge  him 
therewith.  T^ty  likewise,  pay  all  money 
due  from  the  king,  by  vrarrant  from  the 
auditor  of  the  receipt,  and  make  weekly 
and  yearly  book^  bo^  of  their  receipts 
and  payments,  which  they  deliver  to  the 
lord-treasnren 

TELLINAy  in  natural  history,  a  genus 
of  the  Vennen  Testacea  ckms  and  order : 
anunal  a  tethys:  shell  bivalve,  generally 
sloping  en  one  side ;  inlthe  fore  part  a£  one 
ViJhre  a  convex;  of  the  other,  a  concave 
fold;  hinge  with  usually  three  teeth,  the 
lateral  ones  smooth,  m  one  abelL  There  are 
about  eighty  species,  divided  into  sections. 
A.  ovate  ami  thickish.  B.  ovate  and  com- 
pressed. C  saboirbicubr.  We  shall  notice 
one  or  two  only.  T.  gari :  shell  oval,  with  - 
tiaasverse  recurved  atriae ;  kiteral  teeth  ob- 
mlete;  it  inhabits  the  Indian  ocean:  the 
ibre  part  is  indected  and  very  roagh,  with 
transverse  winkles  crossed  in  thendiddle 
by  perpendicnlar  strise;  sometimes  cine- 
reoas,  with  bc«wnrays$  sometimes  bluish 
spotted  mitb  ndiile,  and  wlnte  and  red  rays. 
T.  cornea :  shell  i^ohnhur,  glahroas,  horn- 
eoloor,  with  a  tiansverae  groove.  This 
Mr.  Pemmat  hat  described  in  the  British 
Zoology :  it  iahabita  tkhe  ponds  and  fresh 
water  of  Burope :  it  is  not  larger  than  a 
pea.  The  shell  ia  pelhicid,  very  finely 
itiiate  aoroas ;  within  bluish,  i^ite;  with- 
oat  white,  or  pale  or  bhikhrash,  with  trans- 
vetie  black  eunrea,  one  of  which  is  more 
distinet ;  lateral  teeth  of  the  hinge  elongated, 
hardly  aay  middle  ones. 

TEUrTAU^  hi  mnaic,  a  moveable  piece 
fff  ivmryy  or  lead,  flmpencM  m  the  front  of 


TEM 

a  chamber-organ,  on  one  side  of  tiie  keytj 
by  a strmg;  one  side  of  tliekeys being  at-  - 
tacbed  to  the  bellows  within,  rises  as  they 
sink,  and  apprizes  the  perfotmer  in  what 
degree  the  wind  is  exhausted. 

TELLURIUM.    See  Sylvan. 

T£MP£RAMJ£NT,  in  music,  ^e  ac- 
commodation or  adjiiutment  of  the  impel'- 
fect  sound?,  by  transferring  a  part  of  tliek 
defects  to  the  more  peifect  ones,  in  order 
to  remedy,  in  some  degree,  the  false  inter- 
vals of  those  instruments,  the  sounds  of 
which  are  fixed  ;  as  the  organ,  harpsichord, 
piano-forte,  •Sec 

TEMPERING  of  steel  and  iron,  ^erci^. 
dering  them  either  more  compact  and  hard^ 
or  soft  and  pKant,  according  as  the  difierent 
uses  for  which  they  are  wanted  may  re(}uire. 

The  hardest  steel  is  the  most  brittle ;  but 
in  many  cases  it  b  necessary  to  diminish 
the  hanlness,  and  this  operation  is  called 
tempering.  The  greatest  difficulty  consists 
in  applying  the  proper  degree  of  heat  uni- 
formly over  the  whole  mass.  The  common 
method  is,  to  judge  by  tiie  colour  assumed 
by  the  clean  surface  of  steel  When  thos 
heated.  The  heat  may  be  applied  by  the 
fire,  or  a  pan  of  charcoal,  or  the  fiame  of  a 
candle  oc  lamp,  or  by  laying  the  piece  upon 
sand  to  be  gradually  heated,  or  n||»on  melted 
lead.  Saw-makers,  and  those  who  manu- 
frictnre  springs,  "heat  the  article,  rub  it  with 
grease,  and  then  heat  it  fiirtber  tiH  the 
fumes  take  fire :  this  is  called  blazing,  and 
i^ords  a  temper  nearly  tiie  same  as  when 
the  steel,  by  heat,  has  acquired  a  deep  blue 
colour.  l¥hen  the  temper  is  given  from  the 
colour,  the  first  tinge  b  a  fiiint  straw  co- 
lour:  tiiis  is  suitable  to  pen-knives  and  hard  > 
cutting  tools.  The  next  colour,  which  h 
purple,  is  rather  too  soft  for  a  knife,  and 
too  brittle  for  a  spring.  After  this  follows 
the  bine,  of  wluch  there  are  several  shades : 
the  deepest  is  very  soft,  and  this  succeeded 
by  a  whitish-yellow,  which  indicates  too 
great  a  degree  of  softness  for  any  cutting 
tool.  Mr.  Hartley  took  out  a  patent  for  a 
method  of  tempermg  steel,  whidi  was  done 
by  heating  the  tooto  in  oil  raised  to  a  high 
temperature.  Pen-knives  require  a  heat  of 
45(r  of  Fahrenheit 

TEMPLARS,  or  Templbrs,  a  religioua 
order  institnted  at  Jerusalem,  about  the 
year  1118.  Some  religious  gentlemen  put 
themselves  under  the  government  of  the 
patriarch  of  Jerusidem,  renounced  property, 
made  the  vow  of  ceKbacy  and  obedience, 
and  lived  like  canons  regular.  King  Bald- 
wiB  assigned  tfaem  an  apartment  in  fats 
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ptlace.  They  bad  likewiee  lands  giTenibfin 
hy  the  kiofr,  the  patriarch,  and  t)ie  nobility, 
for  their  maiotenanoe.  At  tint  there  were 
but  nine  of  this  order,  and  the  two  principal 
persons  were,  Hugo  de  Paganis,,  and  Geof- 
frey of  St  Omers.  About  nine  years  after 
their  institntion,  a  rule  was  drawn  up  for 
tbem,  and  a  white  habit  assigned  them,  by 
Pope  Honorins  II.  About  twenty  years 
after  this,  in  the  popedom  of  Engenhis  III. 
they  had  red  crosses  sewed  upon  their 
cloaks,  as  a  mark  of  distinction ;  and  in  a 
'  short  time  they  were  increased  to  about 
three  hundred,  in  their  convent  at  Jerusalem. 
They  took  the  names  of  Knights  Templars, 
because  their  first  house  stood  near  tbe 
temple  dedicated  to  our  Saviour,  at  Jeri> 
salem.  This  order,  after  having  performed 
many  great  exploits  against  the  infidels, 
became  rich  and  powerful  all  over  Europe ; 
but  the  knights,  abusing  their  wealth  and 
credit,  fell  into  great  disorders  and  irregu- 
larities. Many  crimes  and  enormities  being 
alleged  against  them>  they  were  prosecuted 
in  France,  Italy,  and  Spain ;  and  at  last,  th« 
pope;  by  bb  bull  of  tbe  sed  of  May,  13 12, 
given  in  the  council  of  Vienna,  pronounced 
the  extinction  of  the  order  of  Templars, 
and  united  their  estates  to  the  order  of  St^ 
John  of  Jerusalem. 

TENACITY,  a  term  applied  to  metab, 
by  which  n  meant  the  power  that  a  me- 
tallic wire,  of  a  given  diameter,  has  of  re* 
sisttQg,  without  breaking,  the  action  of  a 
weight  suspended  from  its  extremity.  The 
tenacity  of  different  metals»is  very  various : 
an  iron  wire,  of  one-tenth  of  an  inch  in 
diameter,  will  support,  vftthout  breaking, 
about  6  cwt. ;  whereas  one  of  lead  will  not 
support  301b. 

TENAILLE,  in  fortification,  a  khid  of 
outwork,  resembling  a  homwork,  but  ge- 
nerally jBomewhat  different;  for,  instead  of 
two  demi-bastions,  it  bears  only  in  front  a 
re-entering  angle  between  the  same  wings 
without  flunks ;  and  the  sides  are  parallel. 
Tenaille,  double  or  flanked,  is  a  work  whose 
front  consists  of  four  faces,  making  two 
le-entering  angles,  and  three  saliant;  the 
wings  or  sides  of  this  work  being  in  like 
■  manner  correspondent  in  tlie  front  of  the 
gorge.  TenaiUe  simple,  a  work  having  its 
front  formed  by  two  faces,  which  make  a 
re-ent(  rmg  angle,  the  sides  running  directly 
parallel  ficom  the  head  to  the  gorge.  Te- 
naille  of  the  phice,  is  that  which  is  com- 
prehended between  the  pointt  of  two  neigh- 
bouring bastions ;  that  is  to  say,  the  curtain, 
the  two  flanks  that  are  raised  on  tbe  car- 
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tain,  and  the  two  sides  of  tbe  bastions  wfaidi 
lace  one  another;  so  that  it  is  tbe  lane 
with  vrhat  is  otherwise  called  the  face  of 
the  fortress.  Tenaille  of  the  fois,  is  a  low 
work  mised'  before  the  curtain  in  the  mid- 
dle of  the  foss :  itisofthreesorU;  thefint 
is  composed  of  a  curtain,  two  flanks,  and 
two  faces;' the  rampart  of  tbe  cartam,  m- 
eluding  the  pampet  and  tahis,  is  bat  fife 
^thom  thick,  but  the  rampart  of  the  flanks 
and  fiices  is  seven.  The  second  is  com* 
posed  only  of  two  fiices  made  on  tbe  liaet 
of  defence,  vriiose  rampart  and  faces  are 
parallel.  The  third  sort  difieis  from  the 
second,  only  in  this,  that  its  rampart  ispa- 
rallel  to  tlie  curtain  of  tbe  phice.  Afl  three 
sorts  are  good,  and  cannot  be  hurt  by  tbe 
besiegers'  cannon,  tilt  they  are  masters  of 
the  covert  way,  and  have  phintcd  their 
cannon  there; 

TENANT,  signifies  one  vrbo  boltb  or 
possesses  lands  or  tenements  by  any  kind  of 
right,  either  ip  fee,  for  life,  years,  or  at 
wjU. 
TENCH.  SeeCvPRiNUf. 
TENDER,  in  hiw,  is  an  oflTer  to  pay  a 
debt,  or  perform  a  duty.  This  is  often 
pleaded  in  an  action  as  a  bar  to  the  plain- 
tifl^s  recovery ;  and  where  the  money  de- 
n^anded  by  the  plaintifi'bas  been<  tendered 
or  offered  to  him  before  tbe  comroence- 
ttent  of  the  suit,  and  he  has  refused  to  ae« 
cept  it,  tbe  pkuntiflTis  barred  of  bis  actioa 
and  costs.  In  pleading  a  tender,  the  de- 
fendant says,  the  pfauntifi'  ought  not  to  have 
his  action,  because,  except  as  to  so  modi, 
specifying  the  sum,  he  owes  nothing  to  ihe 
plaintiflf;  and  as  to  that  snm«  he  has  been 
always  ready  and  willing  to  pay  it,  and  be- 
fore the  conimencement  of  the  suit  tea- 
dered  and  offered  it  to  the  pbuntifi;  and 
that  be  refused  it ;  which  sum  of  money  he 
•f  course  brings  into  court,  to  be  paid  tt 
tlie  pbiintifl;  if  he  will  accept  the  same ;  and 
this  bringing  money  mto  court,  on  a  pl«a  of 
tender,  is  done  without  a  special  motioB. 
In  all  other  cases,  tbe  leave  of  the  court 
must  be  had,  before  money  can  be  broaght 
into  court.  The  rule  under  which  this  leare 
is  granted,  is,  as  in  the  case  of  an  eject- 
ment by  a  mortgage,  founded  upon  a  pir^ 
ticalar  act  of  pariiament  In^otber  cases  it 
is  founded  upon  the  discretionary  power 
vested  in  the  court.  By  the  discretioMry 
rule  it  is  sometimes  ordered,  that  upon 
bringing  money  into  court  all  proccediMi 
in  an  action  shall  be  stayed.  At  other  Hmrn 
it  b  ordered,  that  tlie  money  brought  iato 
court  shall  be  ttmck  out  of  the  pl^faitifh 
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dedaratioii,  iind  that  the  plaintiff  shill  not, 
at  the  trial  of  tlie  issne,  be  permitted  to  give 
any  evidence  as  to  this  money.  This  rule, 
by  which  the  money  brought  into  court  is 
ordered  to  be  struck  out  of  the  declaration, 
is  from  its  being  more  frequently  granted, 
tlian  that  by  which  it  is  ordered  that  the 
proceeding  shall  be  stayed,  called  the  com- 
mon rule.  Upon  a  pleas  of  tender  the  de- 
fendant must  not  plead  the  general  i98ne,  or 
a  fhll  denial  as  to  the  whole  demand,  but 
only  to  that  part  which  is  an  excess  above 
the  sum  tendered.  And  the  plaintiff  in  an- 
swer to  this  must  either  deny  ttie  tender, 
or  reply  that  there  was  a  demand  and  re- 
Aisal,  which  is  a  sufficient  answer  to  the 
plea,  that  states  the  defendant  was  always 
ready  to  pay.  If  Bank  notes  have  been 
offisredy  and  no  objection  made  on  that  ac- 
ooont,  it  has  been  considered  by  the  Conrt 
of  Kiiig*s  Bench  as  good  tender.  Bht  to 
constitute  a  tender  there  must  not  merely 
be  an  offer  by  the  defendant,  that,  if  the 
plaintiff  will  take  it,  he  will  give  him  so 
much ;  but  there  must  be  an  actual  offer 
and  r»dines99  accompanied  with  apparent 
ability,  to  pay  immediately,  although  it  is 
BOt  absoluteljr  necessary  to  produce  the 
money  in  tale  upon  the  table. 

It  is  said,  a  Bank  note  is  no  tender,  nor 
is  it,  if  it  is  refnsed.  But,  by  a  late  statute, 
before  any  one  can  be  arrested,  and  held  to 
bail,  the  pfaiintiff  must  swear  that  liis  debt 
has  not  been  tendered  to  bun  in  Bank 
notes,  so  that  it  is  next  to  a  legal  tender ; 
yet  the  plaintiff  may  sue  by  process,  with- 
oatJioldhig  to  bail,  and  obtain  judgment 
against  the  defendant,  with  his  costs;  on 
which  the  sheriff  will  levy,  and  probably 
tender  the  amonnt  in  Bank  notes ;  so  that 
the  plaintiff  will  be  put  off  in  an  endless 
circle,  if  it  is  worth  while  to  incur  costs, 
and  Bank  notes  are  now  a  legal  tender  in 
erery  thing  but  the  name,  which  is,  in  the 
opinion  of  the  best  vrriters  on  political  eco- 
nomy, a  circumstance  that  must  depreciate 
their  real  value, 

Tbudbr,  a  small  ship,  in  the  service 
of  men  of  war,  for  carrying  of  men,  provi- 
sions, or  any  thing  else  that  is  necessary. 

TENDONS.  Membranes  are  those 
parts  of  the  body  which  include  some  of 
the  internal  parts  of  animals.  Many  of 
them  are  extremely  thin,  and  tiiey  possess 
different  degrees  of  transparency.  They 
become  pulpy  by  maceration  in  water,  and 
by  boiling  are  almost  entirely  converted 
into  gelatine,  so  that  they  are  chiefly  com- 
posed of  this  sobstaoce.    No  phosphate  of 
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lime,  nor  otlier  saline  matter,  has  been  de« 
tected  in  the  membranous  substances  hi- 
therto analysed.  Tendons  are  reduced  by 
boiling  to  a  gelatinous  substance,  so  that 
they  are  compQ3ed  of  a  similar  matter  with 
membranes.  The  ligaments  afford  a  por- 
tion of  gelatine  by  boiling,  but  are  not, 
like  the  two  former,  entirely  reduced  to 
jelly,  so  that  some  other  substance  besides 
gelatine  enters  into  the  composition  of  liga- 
ments. 

TENEBRIO,  in  natural  history,  a  gpwu 
of  insects  of  the  order  Coleoptera.  Antennse 
moniliform,  the  last  joint  roundish ;  thorax 
ptano^convex,  margined ;  head  projecting ; 
shells  rigid.  There  are  about  one  hnndr^ 
species,  divided  into  sections.  A.  Feelers 
six,  filiform ;  fore-shanks  formed  for  digging. 
B.  Feelers  four.  One  of  tlie  most  remark- 
able species  is  T.  mortisagns,  wliich  is  black, 
and  about  an  inch  long;  it  is  slow  in  its 
motions,  and  distinguished  by  the  remark- 
ably pointed  appearance  of  tLe  wing- 
sheatbi,  which  at  their  extremities  project 
a  little  beyond  the  abdomen.  It  is  found 
in  dark,  neglected  places,  beneath  boards 
in  cellars,  and  if  handled,  and  especially  if 
cmshed,  it  gives  out  a  very  unpleasant 
smell.  T.  gibbosns,  or,  according  to  Dr. 
Shaw,  T.  gtobosus,  is  seen  during  the  hot- 
test part  of  summer  about  vralls  and  path- 
ways: it  is  distinguished  by  the  globular 
appearance  of  the  body.  T.  molitor,  is  an 
insect  often  fonud  in  houses,  is  coal  black, 
and  very  small.  It  proceeds  from  a  larva 
called  the  m«al*worm,  (torn  its  being  com- 
monly found  in  meal  and  bread.  This  is 
said  to  be  tlie  favourite  food  of  nightingales. 
It  remains  two  years  before  it  changes  into 
a  chrysalis. 

TENEMENT,  in  its  common  accepta- 
tion, is  applied  only  to  houses  and  other 
buildings ;  but  in  its  original,  proper,  and 
legal  sense  it  signifies  every  thing  that  may 
be  holden,  provided  it  be  of  a  perma- 
nent nature,  whether  it  be  of  a  substantial 
or  of  an  unsubstantial  and  ideal  kind.  Thus, 
frank  tenement,  or  freehold,  b  appli<*able 
not  only  to  lands  and  other  solid  objects, 
but  also  to  offices,  rents,  commons,  and  the 
like;  and  as  lands  and  houses  are  tene- 
ments, so  is  an  advowson  a  tenement ;  and 
a  franchise  or  office,  a  right  of  common,  a 
peerage,  or  other  property  of  the  like  un- 
substantial kind,  are  all  of  them,  legally 
speaking,  tenements. 

TENESMUS,  in  medicine,  a  name  given 
by  medical  vrriters  to  a  complaint  which 
is  a  contiimal   desire  of  going  to  stool. 
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hni  without  any  atool  being  ready  to  be 
voided. 

TENNE,  Tenny,  of  Tawny,  in  heralp 
dry,  a  bright  colour  made  of  red  and 
yellow  mized ;  sometinies  also  called  bnuk, 
and  expretied  in  engraving,  by  thwart,  or 
diagonal  strokes  or  hatches,  beginning  tron^ 
the  sinister  chie(  Uke  pnrpore,  and  marked 
with  the  letter  T.  In  the  coats  of  all  be- 
low the  degree  of  nobles,  it  is  called  tc«ny ; 
but  in. those  of  nobles,  it  is  called  hya- 
cinth; and  in  piince's  coatSy  the  dragon's 
head* 
/  T£NNtS,  a  phiy  at  which  a  ball  is  driven 

by  a  racket,  which  requires  great  prac- 
tice to  make  a  good  player,  so  that  nothing 
can  be  done  without  it ;  all  we  presume  to 
do  is,  to  give  an  insight  into  the  game^  by 
which  a  person  may  not  leem  a  total  stran- 
ger to  it  when  he  happens  tp  be  in  a  tennis- 
court. 

The  game  of  teraiis  is  played  in  most  ca- 
pital cities  in  Europe,  particnlaily  in  France, 
whence  we  may  venture  to  derive  its  ori- 
gin. It  is  esteemed,  with  many,  to  be  one 
of  the  most  ancient  games  m  Christendom, 
and  long  before  Ring  Charles  Vb  time  it 
was  played  in  England.  Thb  game  is  as 
intricate  as  any  game  whatever;  a  person- 
who  is  totally  ignorant  of  it  m$y  look  on 
for  a  month  together,  without  bemg  able  to 
make  out  how  the  game  is  decided. 

The  sise  of  a  tennis-court  is  generally 
about  96  or  97  feet  by  33  or  34,  there  be- 
ing no  exact  dunension  ascribed  to  its  pro* 
portion,  a  foot  more  or  less  an  length  or 
width  being  of  no  consequence.  A  Une  or 
net  hangs  exactly  across  the  middle,  over 
which  the  ball  must  be  struck,  either  with 
a  racket  or  board,  to  make  the  stroke  good. 
Upon  the  entrance  of  a  tennis-court,  there 
is  a  long  gallery  which  goes  to  the  dedans, 
that  is,  a  kind  of  front  gallery,  where  spec- 
ikion  usually  stand ;  into  which  whenever 
a  ball  is  struck,  it  tells  for  a  certain  stroke. 
This  long  gallery'^is  divided  into  different 
compartments  or  galleries,  each  of  wbich 
has  its  particular  name,  as  follojrs;  from 
the  line  towards  the  dedans  are  the  first 
gidlery,  door,  second  gallery,  and  the  last 
gallery,  which  is  called  the  service  side. 
Fh>m  the  dedans  to  the  last  gallery  are  the 
figures  1,  2,  3,  4,  5,  6,  at  a  yard  distance 
each,  by  which  tbe  chaces  are  marked,  and 
is  one  of  the  most  essential  parts  of  the 
game,  as  will  appear  m  the  following  de- 
scription. 

On  the  other  side  of  the  Une  are  also  the 
fint  gallery,  doofi  second  gatoy^  and  hut 
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gallery,  which  is  called  the  baianMe. 
Every  Ull  stroc)L  into  the  bst  giUeiy  oa 
this  sidOfTeckons  for  a  certam  stroke  tiM 
same  as  the  dedans.  Between  the  second 
9nd  this  hist  gallery  are  the  figures  1,  S,  to 
mark  the  chaces  on  the  hszard<sidc.  Of  er 
this  long  gallery,  or  these  conpartneats,  b 
a  covermg,  called  the  penthouse,  oa  vhish 
they  pUy  the  ball  from  the  service^ide,  ia 
order  to  begin  a  set  of  tennis,  from  wkick 
it  is  called  a  service.  When  tliey  nisi 
putting  the  ball  (so  as  to  reboond  km  the 
penthouse)  over  a  certain  line  oa  the  ser- 
vico-side,  it  is  deemed  a  fiuUt,  two  of  wUth 
are  reckoned  for  a  stroke.  Il'tbe  baU  rotti 
round  the  penthouse,  on  the  opposite  of  tbe 
court,  so  as  to  fall  beyond  a  certain  Uoe  de* 
scribed  for  that  purpose,  it  is  called  piflw, 
reckons  for  nothing  on  either  skle,  and  the 
pfaiyer  must  serve  again. 

On  the  right-hand  side  of  the  court  6o« 
the  dedans  is  what  they  caU  the  tambov,  a 
part  of  the  wall  which  prefects,  and  is  m 
contrived  in  order  to  make  a  variety  in  the 
stroke,  and  Tender  it  more  difficult  t»  be 
returned  by  the  adversary ;  for  when  a  heU 
strikes  the  tambour,  it  varies  its  dtrectioi, 
and  requires  some  extraordinaiy  judgmeat 
to  return  it  over  the  line.  Tbe  last  tUag 
on  the  right-hand  side  is  oalled  the  grill, 
wherem  if  the  ball  ia  struck,  it  is  also  id, 
or  a  certam  stroke. 

The  game  of  tennis  ia  pbyed  by  whst 
they  call  sets;  a  set  of  tennis  consists  of  «i 
games:  but  if  they  play  what  is  called  so 
advantage-set,  two  above  five  games  autit 
be  won  on  one  side  or  the  other  successive^ 
in  ordeir  to  decide ;  or,  if  it  comes  to  sis 
games  aU,  two  games  mnat  still  be  woo  so 
one  side  to  conclude  the  set;  so  that  ao  ad* 
vantage-set  may  laat  a  considerabLe  time} 
ffit  which  kind  of  sets  the  court  is  psid 
more  than  for  any  other. 

We  must  now  describe  the  use  of  tbe 
chaces,  and  by  what  means  these  chaces  de> 
cide  or  interfere  so  much  in  the  gase. 
When  the  player  gives  his  service  at  tbe 
beginning  of  a  set,  his  adversary  is  sop- 
posed  to  return  the  ball ;  and  wherever  it 
fiills  after  the  first  reboimd  ontouched,  tbs 
chace  is  called  accordin^y^  fiu-  esanple, 
if  the  ball  ialb  at  the  figure  1,  the  cbaceii 
called  at  a  yard,  that  is  to  aay,  at  a  yard 
fVom  the  dedans :  this  chace  remains  ^  a 
second  service  is  given;  and  if  the  pl»ycr 
on  the  scrvice^side  lets  the  ball  go  after  faii 
adversary  returns  it,  and  if  the  ball  £ilk  oa 
or  between  any  of  these  figures  or  pbarei, 
they  must  change  aides,  there  being  t«« 
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€Im0M  ;  MMlbe  wlio  then  will  Im  Ml  Hie  hft- 
Bwd-aide,  mitt  play  tawin  the  fiMt  dmoe; 
wkkk-tf  he  wins  by  strikioi^  the  ball  so  m 
U  fiUi^  after  its  6ni  rebaniM^  Merer  lo  the 
dedans  thas  the  fignte  1^  wititioBt  his  adter- 
sary's  beiog  able  lb  relani  it  AnHb  its  first 
Wp^ he  wins  astroke,  and  then  proeeeda  ai 
lalM  BMoneff  to  «i  the  second  chace» 
wbesereritshonldlMppentobe.  IfabaH 
(yUson  the  line  with  the  fint  giriler)r  door, 
seeond  gailepy,  or  last  gillery,  the  chace  is 
Mhevise  ealled  at  sneb  or  snch  a  pJace, 
naming  the  gaHery^doer,  &c.  Vben  it  is 
jMt  pnt  ever  the  fine^  il is calledachoce  at 
Ibe  line.  If  the  player  e^i  the  serviee^side 
velBiiis  a  ball  with  sneh  Ibrce  as  to  strike 
the  waB  on  the  luuBard-side  so  as  to  re* 
booAd^  alter  the  first  hop  otot  the  Une>  id  is 
also  called  a  chace  at  the  hae. 

The  chaces  on  the  hasardside  preeted 
ffom  the  ball  being  retnmed  either  too 
hard  or  not  ^te  hard  enough;  se  that  the 
baH  aiUs  its  first  reboand  fiiUs  on  thit  side 
of  the  Uae  line,  or  line  which  describes  the 
hazard-side  chaces;  in  which  case  it  is  a 
chace  al  1,  f,  &c.  provided  there  is  uo 
chace  depending.  When  thef  change  sides, 
the  player,  in  order  to  win  this  chace,  mast 
put  the  ball  over  the  line  any  where,  so 
that  his  adversary  does  not  returfi  it. 
When  there  is  no  chace  on  the  hazard-side^ 
all  balls  pat  over  the  line  from  the  service- 
aide,  without  being  retamed,  reckon  for  a 
stroke. 

As  the  game  depends  chiefly  apon  the 
aMrkiag,  it  wiU  be  necessary  to  eaplain  it, 
and  to  recommend  those  who  play  at  tennis 
to  have  a  good  and  nnbiassed  marker,  for 
•»  him  the  whole  set  may  depend :  he  can 
anrii  id  fiivoor  of  the  one  and  against  the 
ather  m  snch  a  manner,  as  will  render  it 
two  to  one  at  starting,  though  even  phiyers. 
Instead  of  which  the  marker  should  be 
vary  attentive  to  the  chaces,  and  not  be 
may  way  partial  to  either  of  the  pkiyers. 

This  game  is  maiked  in  a  very  singular 
manner,  which  nmkes  it  at  first  somewhat 
difficoU  to  anderstand.  The  first  stroke  is 
c^led  15,  the  second  SO,  the  third  40,  and 
the  fourth  game,  anless  the  players  get 
fomr  strokes  each;  in  that  case,  instead  of 
ealling  it  40  all,  it  is  called  deuce;  after 
which,  as  soon  as  any  stroke  is  got,  it  is  call- 
edl  advantage ;  and  in  case  the  strokes  be- 
oome  equal  again,  denoe  agmo,  till  one  or 
the  other  gets  two  strokes  fbllowing,  whifch 
wsi  the  game;  and  as  the  games  are  won, 
no  they  are  marked  and  called ;  as  one 
\  lofe^twa  gaoMs  to  ope,  d»*  tawards 
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the  set,  of  which  so  many  of  these  games  il 
consists. 

Although  bat  one  ball  at  a  time  is  played 
with,  a  number  of  balls  are  made  use  of  at 
this  game  to  avoid  trouble,  and  are  banded 
to  the  layers  in  baskets  for  that  purpose; 
by  vrhicb  means  they  can  play  as  long  as 
they  please,  without  ever  having  oceasioa 
to  stoop  for  a  ball. 

TENON,  in  buihling,  Set.  the  square 
end  of  a  piece  of  wood,  or  metal,  diiai^ 
nished  by  one  third  of  its  thickness,  to  be 
received  into  a  hole  in  another  piece,  called 
a  mortise,  for  the  jointing  or  fastening  the  ^ 
two  together.  It  is  made  in  varioas  forms, 
square^  dovetailed  fin*  double  mortises^ 
and  the  like. 

TENOR^  or  Tekore,  m  music,  the  first 
meao)  or  middle.part,  or  that  which  is  the  ' 
ordinary  pitch  of  the  voice,  when  neither 
raised  to  a  treble,  or  lowered  to  a  bass. 
The  tenor  is  commonly  marked  m  thorough 
bass  with  the  letter  T.    This  is  that  part 
which  almo^  all  grown  persons  can  sing;     ' 
but  as  some  have  a  greater  compass  of 
voice  upwards,  others  downwards,  others 
are  confined  to  a  kind  of  medium,  and 
others  can  go  equally  high  or  low ;  hence 
musicians  make  a  variety  of  tenors,  as  a         ^ 
low,  a  high,  a  mean,  a  natural  tenor,  te 
which  may  be  added,  a  violin  tenor,  &c. 
for  instruments. 

TENSE^  Time,  m  grammar,  an  inflee. 
tion  of  verbs,  whereby  they  are  made  to 
signify,  or  distinguish  the  circumstance  of 
time,  in  what  they  affirm. 

TENSION,  the  slate  of  any  Aio^ 
stretched  as  a  tine,  £cc  Thas  animals  bvb-*  - 
tain  and  move  themselves  by  the  tension  of 
their  mnsdes  and  nerves :  a  diord,  or  mu- 
sical string,  gives  anacoter  or  deeper  sound, 
as  it  is  in  a  greater  or  less  degree  of  tension, 
that  is,  more  or  less  stretched. 

TENT,  ip  surgery,  a  roU  of  lint  worked 
into  the  shape  of  a  nail,  with  a  broad  flat 
head. 

TENTER,  a  machhie  used  m  the  clotis 
asanu^ture,  to  stretch  out  the  pieces  eC 
cloth,  Biutt,  &c.  or  only  to  make  them  eve% 
and  set  them  square.  It  is  usually  ahoat  ^ 
foor  feet  and  a  half  high,  and  for  length  ea* 
eeeds  tha^  of  the  longest  piece  of  cloth.  I| 
consists  of  several  long  pieces  of  wood, 
placed  like  these  which  form  the  barriers  of 
a  manege ;  so  that  the  lower  cross  piece  of 
wood  may  be  raised  or  lowered,  as  is  found 
requisite,  to  be  fixed  at  any  height,  by 
means  of  pins.-  Ak»ag  the  cress  pieces, 
lioth  the  oppew  and  under  one,  are  booked 
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iia!h,  cfiHed  tenter  books,  driven  in  (h>ni 
space  to  space. 

TENTHREDO,  in  natnnd  hbtory,  saw- 
fiy,  a  genus  of  insects  of  the  order  Hyme- 
noptera :  mouth.with  a  horned  curved  man- 
dible, toothed  within,  the  jaw  straight  and 
obtuse  at  the  lip,  the  lip  cylindrical  bifid ; 
four  feelers,  unequal  filiform ;  wings  tumid, 
the  lower  ones  less;  sting  composed  of 
two  serrate  laminae,  and  almost  secreted. 
There  are  about  one  hundred  and  fifty  spe- 
cies, in  divisions,  distinguished  by  the  an- 
tenme,  A.  antennae  davate ;  B.  antennae 
inarticuhite,  thicker  at  the  tip ;  C  anten* 
nae  peetinate ;  in  D,  they  are  filiform,  with 
from  seven  to  nine  articulations ;  in  E  they 
are  filiform,  with  numerous  articuhitions. 
The  insects  of  tKis  genus  feed  on  the  leaves 
of  Tarious  plants ;  Ae  female  uses  her  sting 
in  the  manner  of  a  saw,  hence  the  common 
name.  It  cuts  out  spaces  in  tlie  twigs  ot* 
buds  of  trees  for  the  purpose  of  deposithig 
her  egg!«.  The  torvae  rpfemble  those  of  the 
order  Lepidoptcra,  or  real  caterpillars,  from 
which  t|iey  may  be  distinguished  by  their 
more  numerous  feet,  which  are  never  fewer 
than  sixteen,  though  they  are  sometimes 
found  vnth  as  many  as  twenty-eight.  It 
feeds  on  the  leaves  of  plants,  and  when 
toiiched,  rolls  itself  np  spirally.  The  pupa 
M  folliculate ;  the  eggs  increase  in  size  every 
day  till  tlie  larvae  burst  from  them.  The 
larvae  of  the  smaller,  species  are  often  injn- 
ridos  to  difi*errnt  kinds  of  esculent  vege- 
tables. 

TENURE,  the  manner  whereby  lands 
or  tenements  are  holdeu,  or  the  service 
tliat  the  tenant  owes  to  his  lord.  Under 
the  word  tenure,  is  included  every  holding 
of  an  inheritance ;  but  tlie  signification  of 
this  word,  which  is  a  very  extensive  one,  is 
usually  restrained  by  coupling  other  words 
with  it ;  this  is  sometimes  done  by  words, 
which  denote  tlie  duration  of  the  tenanrs 
estate :  as  if  a  man  hold  to  himself  and  bis 
heirs,  it  is.called  tenure  in  fee-simple.  At 
•titer  times  the  tenure  is  conpled  ^nth  words 
pointing  out  the  instrument  by  which  an 
inheritance  is  held :  thus,  if  the  holding  be 
by  copy  of.  court  roll.  At  other  times  this 
word  is  coupled  with  others  that  show  the 
principal  service  by  which  an  inhvitance  » 
held;  as  where  a 'man  held  by  knight's 
service,  it  is  called  tenure  by  knight's  ser* 
vice. 

TERAMNUS,  in  botany,  a  genus  of  th^ 
Dtadelphia  Deoandria  class  and  order.  Na- 
tural order  of  PapiliooaceaB,  or  Legumi- 
vmm*  Essential  chiracter :  keel  very  small 
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concealed  within  the  calyx ;  stanaimi  alter- 
nute^  five-barreo;  stigma  sessile,  Iwaded. 
There  are  two  species,  via.  T.  voUibolis, 
and  T.  nndoatua,  both  natives  of  Jamaica. 

TER£BE|XA,  in  natural  histoiy,  a  ^ 
nns  of  the  Vermes  MoUusca  class  and  order. 
Body  oblong,  creeping,  naked,  otos  in- 
closed in  a  tube,  fiimished  with  lateral  fas- 
cicles or  tufts,  and  branchias  month  placed 
befere,  Aimisbed  with  lips,  without  teeth, 
and  protruding  a  clavata  proboscis ;  feelen 
numerous,  ciliate,  capillary,  seated  round 
the  mouth.    There  are  eleven  spedes. 

TEREDO,  in  natural  history,  sJUp-uwm, 
a  genus  of  the  Vermes  Testacea  dass  and 
order.  Animal  a  terrebella,  with  two  cal- 
careitus  hemispherical  valves  cut  off  befere, 
and  two  lanceohite  ones;  shell  taperiagy 
flexnons,  and  capable  of  penetrating  woo^ 
There  are  three  species. 

T.  navalis,  shell  very  thin,  cylindrical, 
smooth ;  found  m  the  sides  and  bottoms  c^ 
ships,  and  the  stoutest  oak  pales,  winch 
have  remained  some  time  under  water,  and 
was  imported  from  India.  The  destructif  ■ 
which  these  worms  effect  under  water  is  al* 
most  equal  to  that  of  the  Termes,  or  whits 
ant,  on  land.  The  shell  is  more  or  less 
twisted,  rather  obtase  at  the  lip,  and  from 
four  to  six  inches  long  (See  Termes).  They 
will  appear,  on  a  very  little  coiisideratioo, 
to  be  most  important  'beings  in  the  great 
chain  of  creation,  and  pleasing  demonstra- 
tions of  the  infinitely  wise  and  gracioal 
Power  whidi  formed,  and  ftill  preserves, 
the  whole  in  such  wonderful  order  and 
beauty ;  for  if  it  was  not  for  the  rapadty  of 
these  and  such  animals,  tropical  rivers,  and 
indeed  the  ocean  itself,  would  be  choked 
with  the  l>odies  of  trees  which  are  annuaKy 
carried  down  by  the  rapid  torrents,  as 
many  of  them  would  last  for  ages,  and  pro- 
bably be  productive  of  evils  of  wfaidi,  hap- 
pily, we  cannot  in  the  present  hanDonioui 
state  of  things  form  any  idea ;  whereas  now 
bdng  consumed  by  these  animab,  they  are 
more  easily  broken  in  pieces  by  the  waves ; 
and  the  fragments  which  are  not  devoured 
become  spedfically  lighter,  and  are  conse- 
quently more  readily  and  more  efibctaaly 
tinrown  on  shore,  where  the  sun,  wind,  in- 
sects, and  various  other  instruments,  spee- 
dily promote  tlidr  inture  dissohition. 

TERM,  in  geometry  and  algebra,  b  tbe 
extreme  of  any  magnitude,  or  that  whick 
bounds  and  limits  its  extent  Thus  tbe  terms 
of  a  line,  are  points ;  of  a  supetfides,  lines ;  of 
a  solid,  superfides.  The  terms  of  an  eqvi^ 
tion  are  the  seyend  naines  or  menhcrs  4 
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H'lkich  it  ia  composed,  separated  from  one 
another  by  the  signs  4*  or  — .  Thns  the 
quantity  « t-|- S  6  tf— 3a  2^  consists  of  three 
terms,  as  and  fbe  and  S  a  %K  In  an  equa- 
tion, the  terras  are  the  parts  which  contain 
the  several  powers  of  the  same  nnknown 
letter  or  quantity :  for  if  the  same  unknown 
<|aantity  be  found  in  several  members  in  the 
same  degree  or  power,  they  pass  for  one 
term,  which  is  called  compound,  in  distinc- 
tion from  a  simple  or  single  term  :  thus  in 
the  equation  a?'  +  «  — ^  3 6  .t*  —  acx=2b\ 
the  four  terms  are  »*  and  a-^S  b.  «*  aud 
a  c  I  and  6':  of  which  the  second  term 


u  —  $b,  or*  is  compound,  and  the  other 
three  are  simple  terms.  The  terms  of  a 
product,  or  of  a  fraction,  or  of  a  ratio,  or 
qf  a  proportion,  &c.  are  the  several  quanti- 
ties employed  in  forming  or  composing 
them :  thus  the  terms  of  the  product  a  b  are 
«  and  b:  —  of  the  fraction  |  they  are  7  and  9 1 
—  of  tlie  ratio  8  .*  9  they  are  8  and  9:  and 
of  the  proportion  u:b  : : x : y,  the  terms 
are  a,  6,  x,  and  y. 

Term  in  the  urla,  or  Term  ^if.artf  is 
a  word  which,  besides  the  literal  and  po- 
pular meaning  which  it  has,  or  may  have, 
io  common  language,  bears  a  further  and 
peculiar  meaning  in  some  art  or  science. 

Term,  in  logic.  A  proposition  is  said  to 
consist  of  two  terms,  t.  e.  two  principal 
Mtid  essential  words,  the  subject,  aad  the 
attribute. 

Teaiiis,  are  those  spaces  of  time  in  which 
the  courts  of  justice  are  open  for  all  that 
4:omplain  of  wrongs  or  injuries,  and  seek 
their  rights  by  course  of  law  or  action,  m 
<»rder  to  their  redress,  and  during  which 
the  courts  in  Westminster-hall  sit  and  give 
judgment,  &c.  But  the  high  court  of  Par- 
Jiameut,  the  Chancery,  and  inferior  courts, 
do  not  observe  the  terms ;  only  the  courts 
of  King's  Bench,  Common  Pleas,  and  Ex- 
chequer, the  highest  courts  at  common 
law.  Of  these  terms  therie  are  four  in  every 
^ear,  rtz.  Hilary  Term,  which  begins  the 
!i^d  of  January,  and  ends  the  12th  of  Fe- 
bruary, unless  on  Sundays,  and  then  tlie 
diay  after ;  Easter  Term,  which  begins  the 
Tl'^eduesday  fortnight  after  Easter- day,  and 
«iids  the  Monday  next  after  Ascension^ay ; 
Trinity  Term,  which  begins  the  Friday 
sifter  Trinity  Sunday,  and  ends  the  Wednes- 
day tformight  after ;  and  Michaelmas  Term, 
«rbich  begins  the  6th,  and  ends  the  S8th  of 
November. 

Tiiere  are,  in  each  of  these  terms,  stated 
^ys,  called  days  in  bank,  that  is  days  of 
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appearance  in  the  Court  of  Common  Pleas, 
caUed  usually  bancum,  or  commuM  fymcum, 
to  disUrgnish  it  from  boMcumregiif  or  the 
Court  of  King's  Bench.  They  are  gene- 
rally at  the  distance  of  about  a  week  from 
each  other,  and  regulated  by  some  festival 
of  the  church.  On  some  of  these  days  in 
bank,  all  original  writs  must  be  made  re- 
turnable, and  therefore  they  are  generally 
called  the  returns  of  that  term ;  the  first 
return  in  every  term  is,  properly  speaking, 
the  first  day  in  that  term,  and  thereon  the 
court  sits  to  take  essoins,  or  excuses  for 
such  as  do  not  appear  according  to  the 
summons  of  the  writ ;  wherefore  this  is  usu- 
ally called  the  essoin  day  of  the  term.  But 
the  person  summoned  hatU  three  days  grace 
beyond  the  return  of  the  writ,  in  which  to 
make  his  appearance ;  and  if  he  q>pear  on 
the  fourth  day  inclusive,  fnarto  die  post,  it 
is  sufficient  Therefore,  at  the  beginning 
of  each  term,  the  court  doth  not  sit  for 
dispatch  of  business  till  the  fourth  day,  and 
in  Tilnity  Term,  by  sUtute  32  Henry  VIIL 
c.  21.  not  till  the  sixth  day. 

Terms,  Oxford,  Hilary,  or  Lent  Term,  ^ 
begins  on  January  14,  and  ends  the  Satur- 
day before  Palm  Sunday.  Easter  Term 
begins  the  tenth  day  s[her  Easter,  and* 
ends  the  Thursday  before  Whit  Sanday. 
Trinity  Term  begins  tlie  Wednesday  aAer 
Trinity  Sunday,  and  ends  after  the  act, 
sooner  or  later,  as  the  Vice  Cluincellor  and 
Convocation  please.  Michaelmas  Term  be- 
gins on  October  10,  and  ends  December  7. 

Terms,  Canhbridge,  Lent  Term  begins 
on  January  13,  and  ends  the  Friday  before 
Palm  Sunday.  Easter  Term  begins  the 
Wednesday  after.  Easter  week,  and  ends 
the  week  before  Whit  Sunday.  Trinity 
Term  begins  the  Wcdne&day  after  Trinity 
Sunday,  and  ends  the  Friday  after  the 
commencement  Micliaelmas  Term  be- 
gins October  10,  and  ends  December  16. 

Terms,  Scottish,  In  Scotland,  Candle, 
mas  Term  begins  January  93,  and  ends 
February  12.  •  Whitsuntide  Term  begins 
May  S5,  and  ends  June  ^.'>.  Lammas 
Term  begins  July  20,  and  ends  August  8. 
Martinmas  Term  begins  November  3,  and 
ends  November  29. 

Terms,  /rt«/i,  are  the  same  as  those  in 
London,  except  that  at  Michaelmas,  which 
commences  October  13,  aud  adjourns  to 
the  beginning  of  November. 

TERME8,  in  natural  history,  a  genus  of 
insects  of  the  order  Aptera.  Month  with 
two  homyJ4ws;  lip  homy,  four*cleft,  the 
divisions  linear  and   acute  ^  four  fecleiis, 
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•qody  fiifona ;  two  eyes.  There  are  ten 
apedes,  in  twe  aectioiis :  A.  antetuue  mbni- 
liifonn ;  B.  anteMiae  setoceons. 

T.  fatftle,  or  white  wan,  n  brawn  above ; 
tboraz  with  three  segikeots;  wiogg  pile 
milk  a  tettaceout  rib.  A  most  cuiieus  aad 
wooderftil  aeoonntof  t^s  insect  is  giveq  in 
the  Philosophical  Transactioas,  of  which  we 
aball  notice  a  few  particulars.  The  animal 
of  this  extraordinary  comnnuuty»  far  ex- 
oeeding  is  wisdom  and  policy  the  bee,  the 
ant,  or  beavw,  are  inbahitants  of  East 
India,  Africa,  and  Soath  America.  They 
,  baild  pyramidal  stmotures  ten  or  twelve 
feet  in  height^  and  <lividod  into  appropriaie 
apartments,  magaz'mesibr  provisions,  arched 
.  cbambes ;  and  gaUeries  of  coBMnunicalion. 
These  are  so  firmly  cemented  that  they 
easily  bear  fonr  men  to  stand  apob  them, 
and  in  theplams  of  Senegal  appear  like  the 
villages  of  the  mitives.  With  such  wonder- 
fbl  dexterity  and  rapidity  they  destroy  food, 
Ihmitnre,  books,  clothes,  and  timber  <€ 
whatever  n)a|[nitade,  leaving  a  mere  thbi 
surface ;  that  in  a  few  hours  a  hu-ge  beam 
will  be  eaten  to  a  mere  shell,  not  ducker 
tiian  writing  paper.  Larva  small,  about  a 
quarter  of  an  inch  long  -,  six-footed,  pale, 
With  a  roundish  testaceous  head ;  eyes  none ; 
iBan<Ubl€s  short,  strong,  and  toothed ;  an- 
tennae as  long  as  the  thorax  and  ovate  ab- 
domen. These  only  are  the  labourers,  who 
build  the  structures,  procure  provisions  for 
the  males  and  females,  and  take  care  of  the 
eg^  :  tliey  are  ttie  most  numerous.  Papa 
lai|;er,  about  half  an  inch  long,  with  a  very 
large  ovate  polished  testaceous  head ;  eyes 
none ;  mandibles  projecting,  as  long  as  the 
head,  forked,  without  teeth,  sharp  and 
black ;  thorax  and  abdomen  palish. 

These  never  work,  but  act  as  superin- 
lendants  over  the  labourers,  or  as  guards  to 
defend  their  habitations  from  intrusion  and 
violence.  When  a  breach  is  made  in  the 
dwelling,  they  rush  forward  and  defend  the 
entrance  with  great  ferocity^  some  of  them 
beating  with  their  mandibles  against  any 
hard  substance,  as  a  signal  to  the  otlier 
guards^  or  as  encouragement  to  the  labour- 
era;  they  then  retire  and  are  succeeded  by 
the  labourers,  each  with  a  burthen  of  tem- 
pered mortar  in  his  mouth,  and  who  dili- 
gently set  about  to  repair  whatever  injury 
has  been  tiustained.  One  of  these  attends 
every  six  or  eight  hundred  hihourers  who 
are  boildtng  a  vrall,  taking  no  active  part 
himself,  but  frequently  making  the  noise 
above  mentioiieU,  which  is  constantly  an- 
swered by  a  loud  hiss  from  all  the  labour- 
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CIS,  who  at  this  signal  evideiitljr  fl«doiible 
their  diligence. 

The  male  and  female  are  aKke,  and  far^ 
nished  wiih  four  long  horizontal  wiagi; 
head  small,  brown ;  anndiblasflhart,  acale, 
toothed;  anteansB  yellowish;  eyes  gM"^ 
lar,  proBuaeut,  black ;  thorax  with  three 
brown  or  dull  testaceous  sHMq^iaed  seg^ 
mentfi;  abdoasea  ovale;  the  back  brown, 
with  white  streaks ;  hifs  paU4u 

•  These  are  extricated  from  the  papa  state 
and  fly  abroad  in  the  night ;  but  soon  after 
sun  tisCy  the  ¥fings  become  dry  and  they 
fall  on  the  ground,  and  are  devoured  by 
birds,  or  sought  af>er  by  the  inhabitants, 
who  roarrt  and  eat  them  with  great  avidity. 
A  few  that  survive  are  coltccted  by  the 
labourers  or  larvae,  and  indosed  by  pain  ia 
apartments  made  of  chiy,  the  aperture  of 
which  is  narrowed  so  that  they  cannot  mi- 
grate, and  where  they  are  diligently  M 
and  attended  by  the  bibourers  whose  bo- 
dies are  small  enough  to  admit  an- easy 
entrance. 

After  impregnation,  the  abdomen  of  the 
female' grows  to  a  prodigious  bulk,  Exceed- 
ing the  rest  of  her  body  nearly  two  thoasand 
times ;  it  Is  then  vesicuhir  and  white,  with 
transverse  brown  spots,  and  an  undulate  or 
slightly  lobed  ;nargin.  In  this  state  it  coa- 
tains  an  immense  number  of  small  roond 
brown  eggs,  which  are  protruded  to  the 
amount  of  eight  thousand  in  twenty-lbor 
hours.  These  are  instantly  taken  up  by 
the  labourers,  and  conveyed  to  fepaiate 
cliambers,  where  alter  they  are  hatched, 
the  young  are  attended  and  provided  fbr 
till  they  are  able  to  shift  for  themselves, 
and  take  their  share  in  the  kbours  of  the 
community. 

T.  pulsatorios  is  a  very  small  hnect,  fie- 
queutly  found  during  the  summer  moafhs 
in  houses,  particularly  where  the  wainscot 
is  in  any  degree  decayed,  and  is  remarkable 
for  continuing  a  long  continued  sound, 
resembUng  tlie  ticking  of  a  watch.  It  is 
very  common  in  collections  of  dried  plants, 
which  it  injures  very  much.  It  is  of  so 
tender  a  frame  as  to  be  easily  destroyed  b^ 
the  slightest  pressure,  and  is  an  animal  of 
very  quick  motions.  When  this  hisectis 
first  hatched,  it  bears  a  complete  resen* 
blance  to  a  common  mite,  but  after  awhile 
casts  its  skin,  and  undergoes  a  con^lete 
change. 

TERMINAUA,  in  botany,  a  genus  of 
the  Polygamla  Monoecia  class  and  order. 
Natural  order  of  Elaaagni,  Jussieu.  Earn- 
tial  character:  calyx  five-parted;  corolla 
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noM;  stamens  ten;  hermaphrodite^  style 
eae ;  dr«pe  inferior,  "bowt-shaped.  There 
are  six  species,  natives  of  the  East  and 
West  Indies. 

TERNSTROEMIA,  in  botany,  so  nam- 
ed  in  memory  of  Tomstroem,  kno^rto  by 
his  travels  into  China,  a  genus  of  the  Poly- 
aodria  Mono|rynia  class  and  order.  Nalo^ 
nl  order  of  Colanmifertt.  Aorantia,  Jns- 
sieu.  Essential  character:  calyx  five-part- 
ed; eorolhi  one^petalled,  wheel-shaped, 
with  the  border  bell-shaped,  five  or  six- 
parted;  anthers  tfiick  at  tlie  tip;  l^rry 
JNiceless,  two-celled.  Tliere  are  five  spe- 
cies. 

TER£LLA,  an  appeltotion  |^en  to  a 
loadstone,  "when  tamed  into  a  spherical 
figare,  and  is  placed  so,  that  its  poles  and 
equator,  8cc,  eorreapond  to  the  poles  and 
equator  of  the  worid ;  as  being  a  just  rapre- 
sentaticMi  of  the  great  magnetical  globe 
which  we  inhabit 

TERRIER,  a  book,  or  roll,  wherem  the 
several  lands,  either  of  a  private  person,  or 
of  a  town,  t;dllege,  church,  ficc  are  de- 
scribed. It  should  contain  the  number  of 
acres,  and  the  scite,  boundaries,  tenants, 
names,  See,  of  each  piece  or  parcel. 

TEST,  ui  metatlurgy,  a  vessel  of  the  na- 
ture a(  the  coppel,  used  for  large  quantities 
of  metals  at  once.    See  Assaying. 

TESTACEA,  hi  natural  history,  an  order 
of  the  class  Vermes  inlhe  linnean  system. 
It  is  described  as  a  Mollnsca,  that  is,  a  soft 
animal,  of  a  simple  structure,  cotered  vriih 
a  calcareous  habitation  or  9hetl.  Tliere  are 
in  this  order  thirty-six  genera,  in  sections. 

A.  MttHivaKea :  shells  with  many  valv«s. 

Chiton  Pholas 

Lepas 

B.  Bivalves :  shell  with  two  valves. 


Anoniia 

Mytillus 

Anoraia 

Ostrea 

Canlium 

Pinna 

diaoia 

Solen 

Boiiax 

Shondyhis 

Maetia 

Tellina 

Mya 

Venus, 

ivalves,  with 

a  reg^ilar  spir 

Arf^nauU  - 

*     Marex 

Buccinum 

NautiUus 

Bulhi 

Nerita     ^ 

Conns 

8pombns 

Cyprwa 

'IVochus 

HaUotis 

Turbo 

Helix 

Volula. 

TES 

D.  Univalves,  without  a  regular  spire. 
Dentalium        Tabella 
Patella  Teredo. 

Serpula 

TESTES.    See  ANAToanr. 

TESTUDO,  the  tortoise^  in  natural  his- 
*  tory,  a  genus  of  Ampliibia  of  the  order  Rep* 
tiles.  Generic  character:  body  tailed^ 
covered  above  and  beneath,  defended  by  a 
bony  covering,  covered  by  a  hordy,  ^caly,. 
or  coriaceous  integument;  a  bony  month, 
without  distinct  teeth,  and  the  upper  man* 
dible  closing  over  the  lower.  These  animals 
feed  on  sea-weeds  or  on  Worms,  are  ex* 
tremely  prolific ;  bat  in  the  state  of  eggs^ 
and  while  very  young,  are  the  prey  of  vari- 
ous animals.  Their  moTemeats  are  slow; 
they  are  capable  of  being  tamed,  and  will  in 
that  state  oat  almost  any  thing  presented 
to  them.  Tliey  exist  long  in  such  air  as 
would  be  destructive  to  other  animals  of  the 
same  size,  and  have  such  tenaoiousness.of 
life,  that  it  is  stated  they  wili.exbibit  convul- 
sive movements  for  several  days  after  their 
bodies  have  been  opened,  and  even  after 
their  heads  have  been  cut  off.  In  cold  lati- 
tudes the  land  tortoise  is  torpid  during  the 
winter.  There  are  thirty-five  species,  of 
which  we  shall  notice  the  following.  T. 
Graesa,  or  the  common  tortoise.  The  weight 
of  this  animal  is  three  pounds,  and  the  length 
of  its  shell  about  seven  inches.  It  abounds 
in  the  countries  surrounding  the  Mediterra- 
nean, and  parttpnlarly  in  Greece,  where  the 
inhabitants  not  only  e^i  its  fiesh  and  eggs, 
but  frequently  swallow  its  warm  blood.  In 
September  or  October  it  conceals  itself, 
remaining  torpid  till  February,  when  it  re- 
api^ears.  In  June  it  lays  its  eggs,  in  holes 
exposed  to  the  full  beams  of  the  sun,^  by 
which  they  are  matured.  The  malea  will 
frequently  engage  in  severe  conflicts,  and 
strike  their  heads  against  each  other  with 
great  violence,  and  very  loud  sounds.  Tor- 
toises attain  most  extraordinary  longevity, 
and  one  was  ascertained  to  have  lived  in 
the  gardens  of  Lambeth  to  the  age  of  nearly 
120  years.  Its  shell  is  preserved  in  the  ar- 
chiepiscopal  palace.  So  reluctant  is  the 
vital  principal  to  quit  these  animals,  tliat 
Shaw  informs  us,  from  Redi,  one  of  them 
lived  for  six  months  after  all  its  brain  was 
taken  out,  movuig  its  limbs,  and  walking 
as  before.  Auother  lived  twenty-three  days 
alter  its  head  wa3  cut  oil',  and  the  head  itself 
Opened  and  closed  its  jaws  for  a  quarter  of 
an  hour  after  its  separation  from  the  body. 
It  may  not'only  be^amed,  but  lias  in  seve- 
ral instances  exhibited  proofs  m  that  state 
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of  eoBsiderable  sagacity,  in  distingubhiog 
its  benefactors,  and  of  gratefnl  attachment 
in  return  for  thdr  kindness,  notwitlistanding 
its  general  sluggishness  and  torpor.  It  will 
ansvrer  tlie  purpose  of  a  barometer,  and 
luiiformly  indicates  the  fall  of  rain  before 
night,  when  it  takes  its  food  with  great  ra- 
pidity, and  walks  with  a  sort  of  muacing  mnd 
elate  ste{).  It  appears  to  dislike  rain  with 
extreme  aversion,  and  is  discomfited  and 
driven  back  only  By  a  few  and  scarcely  per* 
ceivable  drops.  See  Amphibia,  Plate  II. 
fig.  4. 

T.  lutaria,  or  the  mud  torti^,  is  com* 
mon  both  in  Borope  and,  Asia,  and  particu- 
larly in  France,  where  it  is  much  used  for 
food.  It  is  seven  inches  long ;  lays  its  eggs 
on  the  ground,  though  an  aquatic  animal; 
walks  quicker  than  the  kmd  tortoise ;  and  b 
•ften  kept  in  gardens,  to  clear  them  from 
snails  and  various  wingless  insects.  In  fish- 
ponds it  is  very  destructive,  biting  the  fisliea, 
and,  when  they  are  exhausted  by  tlie  loss 
of  blood,  dragging  them  to  the  bottom  and 
devouring  tliem. 

T.  ferox,  or  the  fierce  tortoise,  is  found 
in  several  parts  of  Nortli  America,  and  is 
eighteen  inches  long.  It  Js  rapid  and  vigo- 
rous in  its  rapvement,  and  will  spring  on 
its  «nemy  vrith  great  elasticity  and  vio- 
lence. Its  fleth  is  thou^t  extremely  good. 
It  is  found  in  the  muddy  parts  of  rivers, 
concealing  itself  among  tlie  weeds.  It  will 
also  dart  with  great  celerity  on  birds.  The 
sea  tortoises,  or  turtles,  are  distinguished 
from  the  former  by  having  very  large  and 
long  feet,  in  the  shape  of  fins,  the  claws  of 
some  of  the  toes  not  being  visible,  but  in- 
closed. 

T.  mydas,  or  the  common  green  turtle, 
is  not  unfrequently  five  feet  long,  and  of 
the  weight  of  500  pounds;  and  is  denomi- 
nated green,  fiom  a  shade  of  that  colour 
assumed  by  the  fat  when  the  animal  is  in  its 
perfect  state.  In  tlie  West  Indies  it  has 
been  long  in  the  higliest  estimation  for  the 
table,  and  within  sixty  or  seventy  years  it 
lias  gradually  been  advancing  in  reputation 
lo  thi^  country  for  fbod,  and  is  at  present 
considered  as  furnishing  the  tii^est  grati- 
.  fication  of  epicurism.  Tt  is  imported  into 
England  in  ^'nst  numbers.  It  feeds  on  sea 
fir2a&  called  turtle  grass.  It  is  taken  some- 
times after  being  .watched  to  its  haunts ; 
and  being  thrawn  on  it»  back,  U  unable  to 
rise  again  on  its  feet;  sometimes' tt  is  stntck 
in  tlie  water  with  a  long  sta^,  armed  with 
iron  at  the  end.  The  markets  of  the  West 
ladif  s  are  suppUo<i  >vitli  the  flesh  of  these 
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anhnals  as  those  of  Europe  are  with  mnttM 
and  beef,  and  before  they  were  madi  sought 
as  articles  of  «xfeitetion,  forty  sloops  nere 
employed  by  the  inhabiti^jCs  of  Port  Royil 
in  catching  them*  They  are  Wldoin  seen  oe 
lalid  but  at  the  seaaon  of  laying  thdr  egga, 
which  they  da  at  several  times,  lAer  ioter- 
vab  of  foorteen  days.  Tbey  nh  oocci* 
aionally  fonnd,  probably  in  oonseqience  of 
tempests,  on  the  coasts  of  Enixipe. ; 

T.  imbricata,  or  the  imbiicated  IBrtle,  or 
bavrksbill,  is  so  called  fr«Bi  itsslellshp- 
ping  one  over  another,  lilge  t9cs  oa  the  roof 
of  a  house.  It  is  about  three  feet  long;  ii 
found  in  tlie  seas  betfa  of  Asia  and  America, 
and  sometimes  also  in  theMediternuieu^iod 
is  said  to  have  been  seen  even  of  600  poaodi 
weight.  Its  fiedi  is  in  no  estimatioD;  but 
its  lamina  are  manufactured  into  that  el^ 
gant  material  known  by  the  name  of  tortoiM- 
slielly  wbieh  has  been  applied  by  hanno  ii- 
geiiutty  to  immpierable  purposes  both  of 
use  and  ornament.  ,  The  thickness  of  the 
plates  varies  in  reference  to  the  age  and 
size  of  the  turtle.  Those  6f  a  very  yoong 
one  are  of  no  value.  A  large  one  will  sup- 
ply ten  ponndi  weight  of  valuable  scakt, 
which  being  softened  by  heat*  and  lapped 
over  eaclb  other,  by  meaiis  of  preenre  b^ 
r4>me  effectually  aniteU,  so  as  to  comtitaie 
one  piece  of  considerabte  isxteint,  and  vidh 
out  any  perceivable  trace  of  their  sepan* 
tion.  This  article  wn  well  knowo  to  the 
Greeks  and  Romans,  and  was  an  importaat 
material  of  luxury  and  commerce.  Variofl 
articles  of  furniture,  and  even  beds,  weit 
inlaid  with  it.  The  Egyptians  exported 
huge  cargoes  of  it  to  Rome  for  these  par- 
poses,  and  in  Chuia»  as  well  as  Europe,  it  ii 
at  present  in  very  high  demand  for  ekgiot 
and  ornamental  mana&otores. 

Testddo,  hi  the  military  art  of  die  at- 
cients,  was  a  kind  of  cover  or  screen  wIhc^ 
the  soldiers,  «.  gr,  a  whole  oonpaiqr>  >"*^ 
themselves  of  their  buckleia,  liQ[^i»0l'>BC 
them  np  over  their  beadi,  and  a  '  '^' 
to  each  other.  This  expedient  a 
ter  them  from  darts,  8tonea>  i 
on  them,  especially  those  chrovi 
when  they  went  to  the  aasault* 

Testudo  vrasalfoakindi  ' 
tower  which  moved  on  several^ 
was  covered  with  buUock^faldfltji 
ing  to'  shelter  the  tol^Befa 
proached  the  walls  to  miite  tb^erto^' 
ter  them  with  nuns. 

TETHER,  a  suing  by  ^ddcbbonciirt 
held  from  ranging  too  far  in  pastures,  &(• 
In  figurative  language,  vf e  tay  to  go  tbs 
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idagth  of  one's  tether;  to  speak  or  act  with 
is  modi  fireedoiD.  as  circumstatices  will  ad- 
mit. 

TETHYS,  in  natoral  history,  a  genns  of 
the  Vermes  MoDosca  An  and  order :  body 
detached,  rather  obLing,  Beshy,  widiont  pe- 
duncles ;  month  with  a  tennmal^  cylindri- 
cal probolcis,  under  an  expanded  mem- 
brane or  fip ;  two  apertures  on  the  left  side 
of  the  neck.  There  are  two  species,  viz* 
T.  leporina,  which  inhabits  the  Mediterra- 
liean,  and  T.  fimbria,  found  in  the  Adriatic. 

TETRACERA,  in  botany,  a  genus  of 
the  Polytodrla  Tetragynia  class  and  order. 
Natimd  order  of  Rosaces,  Jussieu.  Essen- 
tial character ;  calyx  Ave  or  six-leavedj  co- 
rolla four  or  five-petalled ;  filaments  widen- 
ing above;  and  anther  bearing  on  each 
aide;  capsules  four,  opening  on  the  side; 
seed  arilled  at  the  base.  There  are  twelve 
species. 

TETRACHORD,  in  the  ancient  nra^, 
a  concord  cooutting  of  four  degrees  or  in- 
tervals, and  fo«ff  terms  or  sounds ;  called 
ilso  by  the  ancients  diatesstrr^n,  and  by  us 
afonrtb. 

TETRAD YKAMIA^  in  botany ,'  the  name 
of  tbe  fifteenth  dais  in  the  Lhracean  system, 
mnniftftng  of  plants  with  hermaphrodite 
lowers,  having  six  stamina,  four  of  which 
are  longer  than  the  rest.  There  are  two 
orders  in  this  class,  tk,  the  siOquosae,  tholes 
tint  have  long  pods,  as  stocks,  rockets,  Sec, ; 
and  the  sDicnlosae,  or  those  that  have  short 
round  pods,  as  scurvy-grass,  candy-tuft, 
Ac. 

TETRAEDRON,  orTirrftAHBiiRON,  m 
geometry,  one  of  the  five  reguhir  or  plato- 
nic  bodies  or  solids,  comprehended  under 
Ibor  equilateral  ^d  equal  triangles. 

It  is  doidOMtrated  by  mathematfciann, 
fbaH  the  square  of  the  side  of  a  tetraedron 
is  to  the  square  of  the  diameter  of  a  sphere, 
wherein  it  may  be  inscribed,  in  a  snbsequi- 
lateral  ratio:  whence  it  follows,  that  the 
aide  of  a  tetraedron  is  to  the  diameter  of 
a  sphere  it  is  inscribed  in,  as  ^f,  to  the  ^^3, 
conseqaently  tliey  are  incommensurable. 

TETRAGONIA,  in  botany,  a  genus  of 
the  Icosan^ria  Pentagynia  class  and  order. 
Natural  order  of  Succulentae.  Ficoideae, 
Joasieo.  Essential  character:  calyx  three 
to  five-parted ;  petals  none ;  drupe  inferior, 
inclosing  a  nut  from  three  to  ei|^t-celled. 
There  are  eight  species,  chiefly  natives  of 
tiieCape  of  Good  Hope. 

TETRAGYNIA,  in  botany,  the  name  of 
an  order  in  certaui  chuses  of  the  linnfcan 
ayatem,  oonsbting  of  phmti^  whiebt  to  t]i# 
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classic  character,  add  the  circumstance  of 
having  four  styles. 

TETRANDRIA,  in  botany,  the  name  . 
of  the  fourth  class  in  the  Linnsealif  system, 
consisting  of  plants  with  hermaphrodite 
flowers,  which  have  four  stamnna  of  equal 
length.  In  this  last  circumstance  consists 
the  main  difference  between' the  tetrandria 
and  the'  ^idynamia,  in  which  the  four  sta- 
mina are  of  unequal  length,  two  of  them 
being  longer  than  the  other  two.  There 
are  three  orders  in  this  chss,  founded  upon 
the  number  of  styles. 

TETRANTHU8,  in  botany,  a  genus  of 
the  Syngeneaia  Polygamia  S^p^gata  class 
and  order.  Natural  order  of  Capitatae.  Ci- 
narocephake,  Jussieu.  Essential  character : 
calyx  conmon,  four-flowered;  perianth 
proper,  one-leafed ;  seeds  crowned.  There^ 
is  but  one  species,  Hi.  T.  littoralis,  an  an- 
nual phmt,  ancTa  native  of  Hispanlola. 

TETRAO,  in  natoral  history,  a  genus  of 
birds  of  the  order  Gallins.  Generic  cha- 
racter :  near  each  eye  a  spot  which  is  naked, 
or  papiUous,  or  slightly  covered  with  fea-  - 
thers;  Birds  of  this  genus,  vrhich,  accord- 
ing to  Gmelm,  comprehends  the  grouse,  the 
partridge^  and  the  quail,  follow  the  dami, 
immediately  on  bemg  hatched,  and  before 
the  shell  is  wholly  detached  from  them ; 
their  bill  is  strong  and  convex,  and  their 
flesh  and  eggs  form  an  exquisite  repast. 
There  are  seventy-three,  species,  of  which 
the  following  are  best  deserving  of  notice. 

T.  nrogaUus,  or  the  cock  of  the  wood,  is 
of  the  size  of  a  turkey,  and  is  found  fiDDin 
Russia  to  Italy,  preferring  the  elevated  * 
and  monntainous  parts  of  temperate  Conn- 
tries,  as  it  delights  in  a  cold  temperature. 
Its  eggs  are  deposited  on  moss,  and  when- 
ever left  by  the  female,  who  is  unassisted  in 
the  process  of  incubation,  are  covered  over 
vrifli  leaves.  The  males  and  femdes  live 
separate,  except  during  the  monthr  of  Fe. 
bruary  and  March.  Tlieir  food  consists  of  va- 
rious plants  and  grains,  and  of  budi  of  trees. 
The  seeds  of  the  pine  and  fir  they  are  par- 
ticularly fond  of.  The  sound  of  the  male 
resembles  not  a  little  the  whetting  of  a 
scythe.  These  birds  are  in  high  request 
for  tlie  table,  and  are  sometimes  sent  from 
Petersburg  to  Ixmdon,  in  a  very  rigorous 
winter^  arrivingi  it  is  said,  in  good  condi- 
tion. 

T.  tetrit^  or  the  black  grouse,  is  larger 
than  a  common  fbwl,  and  abounds  in  tlie 
British  islands,  partictilariy  in  flie  northern 
districts.  In  winter  these  birds  shelter 
thamselves  in  low  situations.  Oa  the  return 
C  t 
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of  spring  they  intbdraw  to  the  moimtaiiis, 
aod  coDtests  occur  between  the  males, 
which  are  carried  onv  with  extreme  vio- 
lence and  fary,  and  dnring  which  they  are 
so  agitated  by  rage,  that  they  may  be  ap- 
proached withont  observation,  and  knocked 
down  with  a  clnb.  The  bird\  of  this  spe- 
cies, and  of  the  last,  do  not  pair  like  oUier 
birds,  and  tlie  male  i&  generally  seen  with 
several  females  in  his  tnun.  They  sobsist 
on  seeds  and  herbage,  and  are  particularly 
fond  of  the  seeds  of  the  birch  and  Siberian 
poplar. 

T.  Canadensis,  or  the  spotted  gronse,  is 
thirteen  inches  long,  abounds  in  the  neigh- 
)>oarliood  of  Hudson's  Bay,  and  feeds  upon 
juniper  berries,  and  the  cones  of  spruce. 
,  Tltcse  birds  are  eaten  by  tlie  natives,  both 
in  sumhier  and  virinter,  durmg  .the  hitter 
season  being  hnng  up  by  the  bill,  and  pre- 
served by  the  frost.  TJi^y  are  extremely 
stupid,  and  will  Marcely  make  an  effort  to 
evade  danger.  ^ 

T.  lagopus,  or  the  ptarmigan  groose,  is 
fourteen  inches  long,  and  inhabits  the  ndrth 
of  Europe.  It  is  not  nncommon  in  the 
Orknies  and  the  Hebrides,  and  is  some- 
times found  in  Cumberland.  These  birds 
subsist  oa  seeds,  fruits,  and  berries,  and  are 
like  ftie  last,  silly  and  inadvertent  to  dan- 
ger. 

T.  perdix,  or  the  common  partridge,  is 
tliirteen  incites  long,  and  abounds  in  the 
temperate  regions  of  Europe.  It  is  nnable 
to  sustain  rigorous  cold,  or  intense  heat. 
It  feeds  on  green  com  and  other  plants, 
and  almost  every  species  of  grain ;  but  the 
egcs  of  ants  constitute  its  fovourite  food, 
and  are  almost  essential  for  the  nonrish- 
ment  and  preservation  of  the  yonng  onesk 
JBxperlments  have  been  repeatedly,  but  in- 
effectually, made,  to  induce  the  breeding 
of  this  bird  ui  confinement ;  its  eggs,  how- 
ever, are  frequently  introduced  into  the 
nest  of  a  common  hen,  and  are  thus  ma* 
tpred,  and  the  young  are  treated  affection- 
ately by  that  bird,  and  may  be  brought  to 
perfection  if  provided  with  their  appropri- 
ate food,  ipie  attachment  of  the  male  and 
female  partridge  to  their  offspring  is  highly 
interesting,  lliey  both  sit,  covering  them 
frequently  at  the  same  time,  and,  when 
*  danger  approa<!be6,  will  expose  themselves 
to  its  direct  attack,  in  order  to  decoy  the 
attention  of  the  enemy  froin  tliose  whose 
lecurity  they  prefer  evea  to  their  own  ex- 
istence. They  pair  eilriy,  build  with  dry 
leaves  upon  the  ground,,  and  the  young  nm 
after  their  parent  as  soon  as  they  are  ex« 
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tricated  ironi  the  shell.  They  breed  in  Bog- 
land  only  once  a  year,  and  live  to  the  age 
of  twelve  years.  They  are  highly  valned 
for  food.  ^ 

T.  cotumix,  or  "Ihe  qoail,  ia  betvj^eea 
seven  and  eight  inches  long,  and  inhabits 
almost  every  country  of  the  old  vrorid,  but 
is  not  ibund  in  America.  It  is  migratory, 
and  moves  in  spring  towards  the  colder  cK^ 
mates,  returning  southerly  in  antumn.  lo 
these  progresses  quails  fly  in  immense  mul- 
titudes, and  are  taken  in  the  islands  of  the 
Archipelago  in  such  numbers  as  for  a  short 
time  to  be  the  principal  article  of  Ibod  fn 
the  inliabitantsi  and  to  constitute  an  in- 
portant  source  of  mcome  and  revenue. 
Within  a  few  miles,  along  the  coasts  of 
Italy,  a  hundred  thousand  are  said  to  have 
been  taken  in  a  smgle  day.  Latham  inforan 
us,  that  they  used  to  be  an  article  of  id- 
portation  from  France  to  England,  in  cages 
formed  with  several  diviskms,  and  coi^taia- 
ing  about  a  score  of  birds  in  eadi,  and  dnt 
be  had  often  seen  these  cages  filled  with 
them,  and  attached  to  the  stage  coaches 
between  Paris  and  London.  They  breed, 
however,  in  this  country,  and  though  maiif 
migrate  beyond  the  island,  many  only 
change  their  residence  within  it,  on  the  ap- 
proach of  winter,  from  the  more  exposed 
to  the  more  sheltered  parts.  These  bink 
were  proverbial .  among  the  Romans  fiir 
capUousness  and  quarrelling,  and  are  eos- 
ployed  among  the  Chinese  for  the  same 
amusement  as  game  cocks  in  England.  They 
were  so  used,  mdeed,  likewise  among  the 
ancients.  It  appears  highly  probable  that 
the  extraordmary  supplies  Of  the  Israelites 
were  derived  firom  this  species  of  buds,  in 
their  vast  flights  to  and  from  Africa,  and 
though  represented  m  the  Jewish  histoiy  m 
a  permanent  supply,  this  circumstance  nay 
easily  be  accounted  for  from  the  exaggerat- 
ing and  superlative  phraseology  which  cha- 
racterizes all  oriental  description. 

TETRATOMA,  in  natural  histoiy,  a 
cenus  of  insects  of  the  order  Coleoptenu 
AntennsB  clavate,  the  club  perfoliate;  lip 
rounded,  entire ;  feelers  thicldsh,  oneqaal ; 
shells  as  long  as  the  abdomen.  There  are 
two  species,  m.  T.  fungonnn,  found  on 
tree-lungi,  in  Germany ;  and  T.  ancoia. 

TETRODON,  in  natural  history,  a  ge- 
nus of  fishes  of  the  order  CartilagineL  Ge- 
neric character :  jaws  bony,  divkled  at  the 
end;  body  roughened  beneath;  no  ventral 
fins;  aperture  of  the  gills  linear.  These 
6iiit§  are  chiefly  met  with  in  the  seas  be- 
tween the  tropics^  and  imagined  to  subsist 
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priiicip%nyon  sbeD  fi»fa.  Tbeyare  distill- 
gnished  by  the  faculty  of  iBflating  or  cora- 
preftnog  tiieir  bodies  at  pleasure,  aud  con- 
tmrnng  in  either  state  for  a  considerable 
time.  During  inflation,  the  spines  whieh 
wre  scattered  otct  the  lower  part  of  the 
body  are  erected  with  great  intensity. 
There  are  thirteen  species.  T.  lagOQcpha- 
hiSy  or  the  hare  tetrodon,  is  .a  foot  long, 
▼ery  thick  in  fiont,  but  becoming  perpe- 
tually more  slender  towards  the  tail.  It  is 
'bund  in  the  American  and  Indian  Seas, 
has  been  very  rarely  taken  on  the  British 
coast,  and  possesses  the  power  of  swelling 
Itself  to  a  size  tnily  astonbhing. 

T.  ocellatus,  is  seven  inches  long,  and 
particularly  abounds  about  Japan  and  China. 
It  is  taken  for  food,  but  requires  tOt  be 
cleaned  with  particular  accuracy,  as  certain 
parts  of  it  are  reported  to  bejiigfaly  poison- 
ens.  On  this  account  it  is  prohibited  to 
the  military  of  Japan ;  but  by  a  singular  and 
capricious  dbtin^tion  is  still  permitted  to 
every  other  class  of  subjects. 

For  the  .tortoise-shell  tetrodon,  see  Pisces, 
Plate  VI.  fig.  4. 

TEUCRIUM,  in  botany,  germander,  so 
named  from  Tencer,  son  of  Scamander,  and 
father-in-law  of  Dardanns  Ring  of  Troy,  a 
genus  of  tlie  Didynamia  Oymnospermia 
dass  and  order.  Natural  order  of  Verticil- 
lats.  Labiatse,  Jngsieu.  Essential  charac- 
ter: corolla,  upper  lip  two-parted  beyond 
the  base,'  ^divaricating  where  the  stamens 
are.    There  are  sixty-nine  species. 

TEUTHISy  ID  natural  history,  a  genus  of 
fiihei  of  the  order  Abdominales.  Generic 
character:  head  truncated  on  the  fore-part ; 
1^  membrane,  with  five  rays ;  teeth  equal, 
rigid,  approximate,  in  a  single  row.  There 
are  two  species.  T.  hepatns,  has  a  recum- 
bent moveable  spine  on  each  side  the  tail, 
and  inhabits  the  seas  of  India  and  America. 
T.  Java,  has  an  unarmed  tail,  lunated, 
and  its  body  is  marked  with  longitudinal 
black  spots. 

TEUTONIC  order,  a  militaiy  order  of 
kn%btS)  established  towards  the  close  of 
the  twelfth  century,  and  thus  called  as  con- 
sisting chiefly  of  Germans  or  Teutons.  The 
origin.  Sec.  of  the  Teutonic  order  is  said  to 
be  this.  Tbe  Christians,  under  Guy  of 
Laignao,  laying  siege  to  Acre,  or  Aeon,  a 
dty  of  Syrm,  on  the  borders  of  the  Holy 
Land,  soums  Germans  of  Bremen  and  Lu- 
bec^  tooched  with  compassion  for  the  sick 
aiMl  wooDded  of  the  army,  who  wanted 
common  neceaiaries,  set  on  foot  a  kind  of 
hospital  uiKier  a  ten^  which  they  made  of  a 
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ship's  sail,  and  here  betook  themselves  to  a 
cbaritabl^  attendance  on  them.  This  start- 
ed a  thought  of  establishing  a  third  military 
order,  in  imitation  of  the  Templars  and  Hos- 
pitallers. Tlie  design  was  approved  of  by 
the  patriarch  of  Jeru^em,  the  archbishops' 
and  bishops  of  the  neigfaoouring  places,  the 
King  of  Jerusalem,  the  masters  of  the  tem- 
ple and  hospital,  and  the  German  lords  and 
prehites  then  in  the  Holy  Land,  and  Pope 
Calixtus  III.  confirmed  it  J>y  his  bull,  and 
the  new  order  was  called  the  order  of  Teu- 
tonic Knights  of  the  House  of  St  Mary  at 
Jerusalem.  The  Pope  granted  them  all 
the  privileges  of  the  Tempters  and  Hospi- 
tallers of  St.  John,  excepting  that  they  were 
to  be  subject  to  the  patriarchs  and  other 
prelates,  and  that  they  should  pay  tythe  of 
what  they  possessed. 

TEXT,  a  retetive  term,  contradistin* 
guished  to  gloss  or  commentary,  and  sig- 
nifying an  original  discourse  exclusive  of 
any  note  or  interpretation.  This  word  if 
particularly  used  tor  a  certain  passage  of 
scripture,  chosen  by  a  preacher  to  be  the 
subject  of  his  sermon^ 

A  text-book,  in  several  universities,  is  a 
classic  author  vrritten  very  wide  by  the  - 
students,  to  give  room  for  an  mterpretation 
dictated  by  tlie  master  or  regent  to  be  in- 
serted in  the  mterlines.  The  Spaniards  give 
the  name  of  text  to  a  kmd  of  little  poem,  or 
set  of  verses,  pteced  at  the  head  of  a  gloss, 
and  makmg  the  subject  thereof,  each  verse 
being  expteined  one  after  another  in  the 
course  of  the  gloss. 

THALESy  in  biography,  a  celebrated 
Greek  philosopher,  and  the  first  of  the  wise 
men  of  Greece,  bom  at  Miletum  about  640 
years  before  the  Christian  «ra.  When  he 
had  acquired  the  usual  learning  of  his  coun- 
try, ho  travelled  mto  Asia  and  Eg^pt,  to  be 
instructed  in  geometry,  astronomy,  and  na- 
tural philosophy.  On  his  return  he  became 
a  teacher  of  youth,  and  among  his  disciples^ 
which  were  numerous,  were  Anaximander, 
Anaximeu^and  Pythagoras.  Thaleswasthe 
author  of  the  Ionian  sect  of  philosophers ;  he 
vras  reckoned,  by  the  best  historians,  the  ia- 
ther  of  Greek  philosophy,  being  the  first  that 
made  any  researches  mto  natural  knowledge 
and  mathematics.  He  thought  water  was  tbe 
principle  of  vrhich  all  bodies  in  the  universe 
are  composed :  that  the  world  was  the 
work  of  God,  vrfaom  he  regarded  as  om- 
niscient, and  beholdhig  the  secret  thoughts 
in  the  heart  of  man.  He  maintained  that 
real  happiness  consisted  in  health  and 
knowledge :  that  the  most  ancient  of  heinp 
Cc  « 
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Is  God,  becMse  be  is  nncrealad  ;  iktiX  no* 
tfaiDg  is  more  beaoUfol  thaa  the  worid^  be- 
cause it  is  the  work  of  Ood;  nothing  more 
extensiTe  than  space,  qvScker  than  spirit» 
stronger  than  n^Dessity,  wis^  than  time* 
He  used  to  observe,  that  ve  ongfat  never  to 
say  th^t  to  any  one  which  may  be  tamed  to 
onr  prejudice :  and  that  we  should  live  with 
our  friends  as  with  persons  that  may  be* 
eome  our  enemies.  In  geometry  he  was  a 
com^derable  inventor,  as  ^U  as  an  im* 
prover,  particularly  in  triangles;  and  all 
the  writers  agree,  that  he  was  thefidt,  even 
in  Egypt,  who  took  the  hei^t  of  the  pyr»^ 
tti^  by  the  shadow.  His  kno|Rrledge  and 
improvements  in  astronomy  were  very  con* 
siderable.  He  divided  the  celestial  sphere 
isito  iWe  cirdea  or  cones ;  the  arctic  and 
antarctic  circles,  the  two  tiopical  circles, 
and  the  equator.  He  observed  the  appa- 
rent diameter  of  the  sun,  which,  he  made 
equal  to  half  a  degree ;  and  fonned  the 
eonstellation  of  the  LitHe  JBear.  He  ob* 
served  the  nature  and  course  of  eclipses^ 
and  calculated  them  exactly ;  one  in  parti- 
cular, mem9rabljr  recorded  by  Herodotus, 
as  it  happened  on  a  day  of  battle  between 
the  Modes  and  Lydians,  which  Thales  had 
feretoldi  and  he  divided  the  year  into  365 
days.  He  died  at  the  age  of  ninety  yean, 
leaving  behind  him  an  excellent  cfaaiacter, 
as  a  mathematician,  a  philosophw,  and  me- 
nlist 

THALIA,  in  botany,  so  named  in  me- 
mory of  John  ThaUus,  a  physiciaii  at  Nord- 
hriys,  a  genus  of  the  Monandria  Monof^nia. 
davs^  and  order.  Natural  order  of  Scita- 
minese.  Cannas,  Jnssieu.  Essential  cha- 
racter :  calyx  three  leaved ;  corolla  five- 
petaUed,  two  inner  petals  less;  nectary  lan- 
ceolate, concave;  drupe  with  a  one-celled 
nat.  There  are  two  spedes,  vis.  T.  geni* 
euUt%  and  T.  camiseformis;  the  former  it 
a  native  of  South  America^  the  Utter  of 
MaUicoUo,  one  of  the  New  Hebrides,  in 
Anstndasia;  it  was  also  found  in  the  Andi^ 
man  Isles>  and  Rangoon,  in  the  kingdom  of 
Pegne,  by  Dr.  Buchanan. 

THALICTRUM,  in  botany,  mendomrue, 
a  genus  of  the  Polyandria  Polygynia  class 
and  orderr  Natural  order  of  Multisiliqae. 
Kanuqeulaces^,  Jnssieu.  Essential  charac- 
ter: calyx  none ;  petals  four  or  five;  seeda 
taiOess.    There  are  twenty-two  species. 

THALUTE^  in  mbieralogy,  a  stooe 
found  in  the  fissures'  of  mountains  in  Daa- 
phhiy,  and  on  Cbamouni,  in  the  Alps.  It  ia 
sometimes  amorphous,  and  sometiaMs  chrys- 
It  is   brittle.    Specific   gravity 


al»out5.4»  Before'the  Mow-pipe  it froOsi' 
and  melts  mto  a  Uack  fiiig:  with  boiax  it 
melt»  into  a  green  bead.  The  oonstitneat 
parts  are, 

SiUoa 57.0 

Alumina S7.0 

Oxide  of  Iron ir.O 

lime.......: I4k0r 

Oxide  of  manganese. 1*5 

96.5 

Loss \S 

ioa.0 

THAPSIA,  m  botany,  a  genua  of  the 
Pentandria  Digynia  class  and  order.  Nata- 
cal  order  of  tJmbeUatas,  or  VmbeOifene.' 
Essential  character:  fruit  oblong,  anrrouod- 
ed  by  a  membrane.  There  are  six  species. 

THEA,  in  botany,  i€m-ire€^  a  genus  of  the 
Polyandria  Monogynia  chus  and  order. 
Natnral  order  of  Coluamtferm.  Anrantia, 
Jussieu.  Essential  character :  corolla  six 
or  nine-petalled;  calyx  five  or  six-leaved  f 
capsule  trieocooos. 

The  tea  phmt  is  a  native  of  Japan,  China, 
and  Tonquin,  and  has  not  been  fomd  grow- 
ing spontaneously  in  any  other  part  of  the 
world. 

linnsMU  says  that  there  are  two  spedes- 
of  the  tea  plant  $  the  bohea,  the  coroHa  of 
which  has  six  petals;  and  the  viiiifis,  or 
green  tea,  which  has  nine  petals.  Tbmibeff 
makes  only  one  q>ecies,  the  bohea,  eonsaslp 
ing  of  two  varieties:  the  one  with  broad 
and  the  other  with  tMcrow  leaves.  Thb 
botanist's  authority  is  decisive  rsspediag 
the  Japanese  tea  plants ;  ,but  as  China  has 
not  yet  been  explored,  we  cannot  detei^ 
mine  what  number  of  spedes  ithere  are  in 
that  country.  The  tea-tree,  however,  is 
now  common  in  the  liotanieal  gardens  m 
this  countiy ;  and  it  is  evident  that  there 
are  two  spedes,  or,  at  least,  pcnnanent  va- 
rieties of  it :  one  with  a  much  longer  leaf 
than  the  other,  which  our  gardeners  call  the 
green  tea;  and  the  otlier  witk  shorter 
leaves,. which  theycall  the  bohea.  The  green 
is  by  much  the  hardiest  phmt,  and  with  very 
little  protection  will  bear  the  rigour  of  onr 
winters. 

This  plant  delists  in  vaUeys,  and  is  fte- 
qoent  on  the  sloping  sidea  of  monntains  mad 
the  banks  of  rivess,  where  it  ei^oya  a 
southern  exposure.  It  flenrisbca  in  tlw 
northern  latitudes  of  Pskni  as  well  as  ronnd 
Canton;  but  attaina  the  greatest  pefoetion 
in  the  mild  temperate  regions  of  Nankin. 
It  is  said  only  to  be  fooadbetfseen  the  50«l» 
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■Dd45tli  degree  of  north  faititode.  In  Japan 
4t  is  planted  roond  the  borders  of  fields, 
liithont  regard  to^e  sdU  ^  bat  as  it  is  an 
jniportaat  article  o^  commerce  ivith  the 
CIdneae,  whose  fields  are  covered  with  it, 
it  is  by  them  cultivated  with  cate.  The 
Abb^  Rochon  says,  it  grows  equally  well  in 
M  poor  as  in  a  rich  sotT;  bat  that  there  are 
certain  places  where  it  is  of  a  better  qnaHty.' 
The  tea  which  grows  in  rocky  gromid  is 
snpeiior  to  that  which  groWs  m  a  light  soil ; 
And  the  worst  kind  is  that  which  is  produced 
iB  a  clay  smI.  It  is  propagated  by  seeds ; 
ikom  six  to  twelve  are  pat  mto  a  hole  about 
Bve  nches  deep,  at  certain  distances  firom 
«ach  otiier.-  The  reason  why  so  many  seeds 
are  sown  in  the  same  bole  is  stid  to  be, 
tiiat  only  if  fifth  part  vegetate.  Being  thus 
aown,  they  grow  without  any  other  care* 
Some,  however,  manure  the  land,  and  re- 
asove  the  weedis;  for  the  Chuiese  are  as 
loud  of  goad  tea,  and  take  as  much  pains  to 
procure  it  of  an  excellent  quality,  as  the 
EoropeaiK  da  to  procure  excellent  wine. 

The  leaves  ate  not  fit  for  being  plucked 
tiO  the  shrub  is  of  three  years*  gnlWth.  In 
aeven  years  it  rises  to  a  man's  height;  bat 
at  it  then  bears  but  few  leaves,  it  is  cut 
down  to  tlie  stem,  and  this  produces  a  new 
;er<>p  of  fresh  shoots  the  following  sanmier, 
every  one  of  which  bears  nearly  as  many 
leaves  as  a  vrhole  shrnb.  Sometimes  the 
plants  are  not  cat  down  till  they  ire  ten 
years  oM.  We  are  informed,  by  Kttmpfer, 
that  there  are  three  seasons  in  which  the 
leaves  are  collected  in  the  iries  bf  Japan, 
#•■1  which  the  tea  derives  ditferent  degrees 
•fperfiection. 

The  first  gathering  comsMnces  at  the  end 
^  February  or  begkming  of  March.  Hie 
leaves  are  then  somII,  tender,  and  unfolded, 
sad  not  above  three  or  fimr  days  old :  it  n 
caHed  imperial  tea,  bemg  generally  reserved 
Ibr  the  court  and  people  of  rank ;  and  some- 
times also  it  is  named  bkwm  tea.  It  Is  sold 
io  China  for  fOd.  or  ft.  per  pound.  The 
laboorers  employed  in  collecting  it  do  not 
poll  the  leaves  by  handfiils,  but  pick  them 
up  ane  by  one,  and  take  every  precaution 
that  they  may  not  break  them.  However 
iDOg  and  tedious  this  labour  may  appear, 
tliey  gather  from  (bur  to  ten  or  fifteen  pounds 

'  The  second  crop  is  gathered  abont  the 
OHl  of  March  or  beghming  of  April*  At 
this  season  part  of  their  leaves  have  attain- 
ed their  full  growth,  and  the  rest  are  not 
sU>OTeha]ftfaehrsixe.  This  difiference  does 
not,  however,  prevent  them  firom  being  all 
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gathered  in^Kscrimhiately.  They  are  after- 
wards picked  and  assoHed  mto  difierent 
parcels,  according  to  theb  age  and  size. 
TTie  youngest^  which  tjct  carefully  separated 
fkxHn  the  rest,  are  often  sold  for  leaves  of 
the  first  crops,  or  for  imperial  tea.  T^ 
gathered  at  this  season  is  called  Chinese 
tea,  because  the  people  of  Japan  infbse  it, 
and  drink  it  after  th^  Chinese  manner. 

The  third  crop  is  gathered  in  the  end  of 
May,  or  in  the  month  of  June.  The  leaves 
are  then  very  numerous  and  thick,  and 
have  acquired  their  ibll  growth.  Thb  khid 
of  tea  is  the  coarsest  of  all,  and  is  reserve 
for  the  cofiimon  people.  Some  of  the  Ja* 
panese  coQect  then*  tea  only  at  two  seasons 
of  the  year,  which  correspond  to  the  second 
and  thijd  ahready  mentioned :  othen  con- 
fine themselves  to  one  general  gathering  of 
theif  crop,  towards  the  month  of  Junet 
however,  they  always  form  afterwards  dif- 
ferent assortments  of  tiieir  leaves. 

In  this  coantry  teas  are  generally  dividedf 
into  three  kinds  of  green,  and  Ave  of  bohea: 
the  former  are,  1.  Imperial,  or  bloom  tea, 
with  a  large  loose  leaf,  light  green  colour, 
and  a  fhint  delicate  smelt  i.  Hyson,  so 
called  from  the  name  of  tiie  merchant  who 
first  imported  it ;  the  leaves  of  which  are 
closely  curled  and  small,  of  a  green  colour, 
Yergmg  to  a  blue.  S.  Smglo  tea,  f^om  the 
name  of  the  plao&  where  it  is  cultivated. 
The  boheas  are,  1.  Souchong,  which  jm- 
pails  a  yellow-green  colour  by  infusion,  f . 
Camho,  so  called  firom  the  place  where  it  is 
made ;  a  flagrant  tea,  with  a  violet  smeH; 
its  infiision  pale.  3.  Congo,  which  has  a 
larger  leaf  than  the  precedmg,  and  its  uiftf- 
sion  somewhat  deeper,  resemblmg  common 
bohea  in  the  colour  of  tiie  leaf.  4.  Pekoe 
tea;  this  is  known  by  the  appearance  of 
small  white  flowers  mixed  vrith  it  5.  Com- 
mon bohea,  whose  leaves  are  of  one  colour, 
lliere  are  other  vai  ieties,  particulariy  a  kind 
of  green  tea,  done  up  in  roundish  bails,  caU- 
ed  gunpowder  tea. 

THELYOONUM,  in  botany,  a  genns  of 
the'Monoecia  Polyandria  class  and  order. 
Natund  order  of  Scabridae.  Urticae,  Jus- 
rieu.  Essential  character:  male,  calyx  bi- 
fid ;  corolla  none  ;  stamina  commonly 
twelve :  female,  calyx  bifid ;  corolbi  none ; 
pistil  one ;  capsule  coriaceous,  one-celled, 
one-seeded.  There  is  ooly  one  species^  viz. 
T.  cynocrambe,  purslam-leaved  thelygo- 
'num,^r  dog's  cabbage:, this  is  an  annual 
plant,  decaying  as  soon  as  the  seeds  ripen ; 
the  stalks  trail  on  the  groipid  like  those  of 
chick-weed;   they  grow  about  a  foot  hi 
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leogtli,  having  acute  pointed  learefl,  on  long 
bordered  foot-slalks;  flowers  axillafy,  in 
fBlostei^,  sitting  very  close,  «mally  and  of  an 
herbaceous  white  Colour;  male  and  female 
from  the  same  joint ;  it  is  a  native  of  the 
South  of  France,  near  Montpelier. 
^  TI^EOBROMA,  in  botany,  a  genus  of 
the  Polyadelpbia  Decandria  class  and  or- 
der. Natural  order  of  Columniferae.  Mal- 
vaceae, Jussieu.  Essential  cba|*acter:  ca- 
lyx five-leaved;  petals  five,  arched;  nec- 
tuary  five-homed ;  filaments  five,  within 
the  cal3rx  of  the  petals,  growing  exteinally 
to  tlie  nectary,  having  two  anthers  on  each. 
There  is  but  one  species,  viz.  T.  cacao,  cho- 
colate nut  tree,  which  grows  in  a  very  band- 
some  form,  to  the  height  of  twelve  or  six- 
teen feet;  the  wood  is  light,  and  of  a  white 
colour ;  the  bark  is  brovmish  and  even ; 
leaves  lanceolate,  oblong,  bright  green,  en- 
tire, from  nine  to  sixteen  inches  long,  and 
from  tliree  to  four  in  the  widest  part(  on  a 
petiole  an  inch  in  length,  thickened  at  both 
ends ;  peduncles  slender,  eight  or  ten  toge- 
ther, chiefly  from  the  scars  of  fallen  leaves; 
lowers  small,  reddish,  inodorous ;  fruit 
smooth,  yellow  and  red,  about  tiiree  inches 
in  diameter;  rind  fleshy,  half  an  inch  in 
tliickness ;  pulp  whitish^  the  consistence  of 
butter,  separating  from  the  rind  in  a  state 
of  ripeness,  and  adhering  to  it  only  by  fila- 
ments, which  penetrate  it  and  reach  to  tlie 
seeds;  when  the  seeds  ve  ripe,  it  is  known 
by  the  rattling  of  the  capsule  whep  sliaken. 
This  tree  bears  leaves,  flowers,  and  fruit, 
all/the  year  through  ;^ the  usual  seasons  for 
gathering  the  fruit  are  June  and  Decem- 
ber ;  one  tree  yields  two  to  three  poimds  of 
seeds  annuaUy.  It  is  a  native  of  South 
America ;  it  is  also  found  in  several  places 
between  the  Tropics,  particularly  at  Ca- 
racca  and  Carthagena,  on  the  river  Amazons, 
tlie  Isthnms  of  Darien,  ^c.  This  tree  is 
cultivated  in  many  of  the  West  India 
isUmds,  belonging  to  the  French  and  Spa- 
niardsi,  and  formerly  in  some  of  those  be- 
longing to  the  English,  but  has  been  neg- 
lected in  the  latter  for  many  years  past, 

THEODOLITE,  a  mathematical  instni* 
ment  much  used  in  surveying,  for  tlie 
taking  of  angles,  distances,  iScc.  It  is  made 
variou$^ly,  several  persons  having  their  seve^ 
ral  ways  of  contriving  it,  each  more  simple 
and  portable,  more  accurate  and  expedi- 
tious than  others.  The  common  one  con- 
sists of  a  brass  circle  about  a  foot  diaineter, 
having  its  limb  divided  into  360  degrees, 
f4id  each  degree  subdivided,  either  diagon- 
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aUy,  or   otherwise,  into  minates.     See 
Level. 

I'HEODOSIUS,  in  biography,  a  cde- 
brated  mathematician,  who  flonrished  in  tha 
times  of  Cicero  and  Porapey ;  bat  the  time 
and  pkce  of  his  death  are  unknown.  He 
chiefly  cultivated  that  part  of  geometry 
which  reUtes  to  the  doctrine  of  the  sphere, 
concerning  which  he  published  three  books. 
The«  first  of  these  contains  twenty- two  pro- 
positions; the  second  twen|y-three;  and 
the  third  fourteen  ;  all  demonstrated  in  the 
pure  geometrical  manner  of  the  ancients. 
Ptolemy  made  great  use  of  these  proposi- 
tions, as  well  as  all  succeeding  writers. 
These  books  were  translated  by  the  Ara* 
bians,  out  of  the  original  Greek,  into  their 
own  language,  From  the  Arabic,  the  work 
was  agam  translated  into  Latin,  and  printed 
at  Venice.  But  the  Apbic  version  being 
very  defective,  a  more  complete  edition 
was  published  m  Greek  and  Laths,  at  Paris, 
1668.  And  Vitello  acquired  reputation  by 
translating  Theodosius  into  Latin.  This 
author's  works  were  also  commented  on 
and  illustrated  by  Clavius,  and  others ;  but 
the  edition  of  Theodosios's  Spherics  which 
is  now  most  in  use,  was  translated,  and 
published,  by  our  coontpyman,  the  learned 
Dr.  Barrow,  in  the  year  1675,  illustrated 
and  demonstrated  in  a  new  and  concise  me- 
thod. By  this  author's  account,  Theodo- 
sius appears  not  only  to  be  a  great  master 
m  this  mor^  difficult  part  of  geometry,  bat 
the  first  considerable  ^nthor  of  antiquity 
who  has  written  on  that  snbject. 

THEOPHRASTA,  in  bo^y,  so  named 
in  honour  of  the  celebrated  Grecian  philo- 
#oplier  and  botanist  Theophrastna  Eretins, 
a  genus  of  the  Pentandria  Monogynia  dass 
and  order,  l^atural  order  of  ApociBeSy 
Jussieu.  Essential  character :  coroUa  bell- 
shaped,  with  oblong  erect  sj^reading  seg^ 
menu ;  fruit  one-celled,  very  large,  roond- 
jsh,  many-seeded.  There  are  two  spedet, 
viz.  T.  americana  and  T.  Iqngifolia,  boHi 
natives  of  America. 

THEOREM,  a  speculative  proposttiooy 
demonstrating  the  properties  of  any  sob- 
ject  Theorems  are  either  upiversal,  which 
extend  to  any  quantity,  without  restriction 
universally  ;  as  this,  tiiat  th^  rectangle  of 
the  sum,  and  diflerence  of  any  two  qitaoti- 
ties,  is  equal  to  the  diflerence  of  tbeir 
squares ;  or  particular,  wbldi  extend  oo^ 
to  a  particular  quantity;  as  this,  in  an 
equilateral  right-lined  triangle,  each  of  the 
angles  is  60  degrees.    Theorems  are  again 
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distingnished  into  negative,  local,  plane, 
and  solid.  A  negative  theorem  is  that  which 
expresses  the  impossibiHty  of  any  asser* 
tion ;  as  that  the  sam  of  tvro  biquadrate 
numbers  cannot  make  a  square  number.  A 
local  (heorem  is  that  which  relates  to  a 
surfiice  ;  as,  that  the  triangles  9f  the  same 
base  and  altitude  are  equal.  A  plane  theo- 
rem 19  that  which  either  rehites  to  a  rectili- 
near surface!  or  to  one  terminated  by  the 
circumfereno^  of  a  circle ;  as  that  all  angles 
in  the  same  segment  of  a  circle  are  equal. 
And  a  solid  theorem  is  that  which  considers 
a  space  terminated  by  a  solid  line  ;  that  is, 
by  any  of  the  three  conic  sections,  e.  gr, 
this  ;  that  if  a  right  line  cut  two  asymptotic 
parabolas,  its  two  parts  termmated  by  them 
shall  be  equal. 

THEORY,  iu  general,  denotes  any  doc- 
trine which  terminates  in  speculation  alone, 
without  considering  the  practical  uses  and 
application  thereof. 

THERMOMETER,  an  instrument  for 
mesisuring  the  degree  of  heat  or  cold  in  any 
body.  The  first  form  of  this  uistnunent  fbr 
measuring  the  degrees  of  heat  and  cold,  was 
the  air  thermometer.  It  is  a  well  known 
fiurt  that  air  expands  with  heat  so  as  to  oc- 
cupy more  space  than  it  does  when  cold, 
and  ffaat  it  is  condensed  by  cold  so  as  to  oc- 
cupy less  space  than  when  warmed,  and 
that  this  expansion  and  condensation  is 
greater  or  less  according  to  the  degree  of 
boat  or  cold  applied.  The  principle  then 
on  which  the  air-tiiermometer  was  con- 
strocted  is  very  simple.  The  air  was  con- 
fined in  a  tube  by  means  of  some  coloured 
liquor  ;  the  Uqnor  rose  or  fell  according  as 
tfao  air  became  expanded  or  condensed. 
What  the  first  form  of  the  tube  was,  cannot 
now  perhaps  be  well  known ;  but  the  fol- 
lowmg  description  of  the  air- thermometer 
will  ftilly  explain  its  nature.  It  consists  of  a 
^Ias8  tube,  B  E,(Plate  Miscel.  XVI.  fig.  4.) 
connected  at  one  end  vrith  a  large  glass  ball. 
Ay  and  at  the  other  end  immersed  in  an  open 
Teasel,  or  terminating  in  a  ball,  D  E,  with  a 
narrow  orifice  at  D ;  which  vessel  or  ball  con- 
tains «ny  coloured  liquor  that  vrill  not  easily 
freeze.  Aquafortis  tinged  of  a  fine  blue  co- 
Kmr  with  a  solution  of  vitriol  or  copper,  or 
apirit  of  wine  tinged  with  cochineal,  will 
answer  this  purpose.  But  the  ball.  A,  must 
be  first  moderately  warmed,  so  that  a  part 
of  the  air  contained  in  it  nnfy  be  expelled 
tfiroogh  the  orifice,  O ;  and  then  the  liquor 
pressed  by  the  weight  of  the  atmosphere 
uriB  enter  the  ball,  D£,  and  rise^   for 
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example,  to  the  middle  of  the  tnbe  at  C,  at 
a  mean  temperature  of  the  weather ;  and  iu 
this  state  the  liquor  by  its  weight,  and  the 
air  included  in  the  ball,  A,&c.  by  its  elasti- 
city, will  counterbalance  the  weight  of  the 
atmosphere.  As  the  surrounding  air  be< 
comes  uarmer,  the  air  in  the  ball  and  upper 
part  of  tlie  tube,  expanding  by  heat,  will 
drive  the  liquor  into  the  lower  ball,  and 
conseqneatly  its  surface  will  descend ;  on 
the  contrary,  as  the  ambient  air  becomes 
cohler,  tliat  in  the  ball  is  condensed,  and 
the  liquor  pressed  by  the  weight  of  the  at- 
mosphere will  ascend ;  so  that  the.  liquor  in 
the  tube  will  ascend  or  descend  more  or  less 
according  to  tlie  state  of  the  air  contiguous 
to  the  instrument.  To  the  tube  is  affixed 
a  scale  of  tlie  same  length,  divided  upwards 
and  downwards  fi*om  the  middle,  C,iuto  100 
equal  parts,  by  means  of  which  the  ascent 
and  descent  of  the  hquor  in  the  tube,  and  con- 
sequently the  variations  in  tlie  cold  or  heat 
of  the  atmosphere,  may  be  4)bserved. 

The  air  being  found  improper  for  measur- 
ing mth  accuracy  the  variations  of  heat  and 
cold  according  to  tlie  form  of  the  thermome- 
ter which  was  first  adopted,  another  fluid 
was  proposed  about  the  middle  of  the  se- 
venteenth centiiry  by  the  Florentine  Aca- 
demy. This  fittid  was  spirit  of  wine,  or 
alcohol^ as  it  is  now  generally  named.  The 
alcohol  being  coloured,  was  inclosed  in  a 
very  fine  cylindrical  glass  tnbe  previously 
exhausted  of  its  air,  having  a  hollow  ball 
at  one  end,  A,  (figt  5.)  and  hermetically 
sealed  at  the  other  end,  D.  Tiie  ball  and 
tube  are  filled  with  rectified  spirit  of  wine 
to  a  convenient  height,  as  to  C,  when  the 
weatlier  is  of  a  mean  temperature,  which 
may  be  done  by  inverting  the  tube  into  a 
vessel  of  stagnant  coloured  spirit,  under  a 
receiver  of  tlie  ah-pump,  or  in  aoy  other 
way.  When  the  thermometer  is  properly 
filled,  the  end  D  is  heated  red  hot  by  a 
lamp,  and  then  hermetically  sealed,  leaving 
the  included  air  of  about  one-thurd  of  its  na- 
tural density,  to  prevent  the  air  which  is  in 
the  spirit  from  dividing  it  in  its  expansion. 
To  the  tube  is  applied  a  scale,  divided  from 
the  middle,  into  100  equal  parts,  upwards 
and  downwards.  As  spirit  of  wine  is  capa- 
ble of  a  very  considerable  degree  of  rare- 
fiiction  and  condensation  by  heat  and  cold, 
vrhen  the  heat  of  the  atmosphere  increases 
the  spirit  dilates,  and  consequently  rises  in 
tlie  tube;  and  when  the  heat  decreases,  the 
spirit  descends,  and  the  degree  or  quantity 
of  the  motion  is  shown  by  a  scale. 

This  was  evidently  an  improvement  on 
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Difierance. 

31.0 

+  0.79 

0.78 

30.5 

0.79 

30.0 

0.00 

0.80 

?9.5 

—  0.80 

0.82 

«9.0 

—  1.62 

'  0.83 

28.5 

—  2.45 

0.85 

28.0 

—  a3i 

0.86 

27.5 

-.4.16 

0.88 

27.0 

—  .5.04 

The  numbers  in  the  first  column  of  this 
^  table  express  heights  of  tiie  qaicksilver  in 
the  barometer,  in  English  inches  and  deci- 
mal parts:  the  second  column  shows  the 
equation  to  be  applied,  according  to  the 
sign  prefixed,  to  212^  of  Bird's  Fahrenheit, 
to  find  the  true  boibng  point  for  every  such 
state  of  the  barometer.  The  boiling  point, 
for  all  intermediate  states.of  the  barometer, 
maybe  had,  with  sufiScient  accuracy,  by 
taking  proportional  parts,  by  means  of  the 
third  column  of  differences  of  the  equa- 
tions. 

The  method  of  constructing  Fahrcnbeft^ 
thermometer,  Vhicb  is  now  in  general  use 
in  this  country,  is  the  following:  a  small 
ball  is  blown  on  the  end  of  a  glass  tube,  of 
an  uniform  width  throughout.  The  ball  and 
part  of  the  tube  a>e  then  to  be  filled  with 
'  quicksilver,  which  has  been  previously  boil- 
ed to  expel  the  air.    The  open  end  of  the 
tube  is  then  to  be  hermetictiUy  sealed.  The 
next  object  is  to  construct  the  scale.    It  is 
found,  by  experiment,  that  melting  snow, 
or  freezing  water,  is  always  at  the  same 
.temperature.    If,  therefore,  a  thermometer 
be  immersed  in  tlie  one  or  the  other,  the 
quicksilver  will  always  stand  at  the  same 
point.    It  has  been  observed;  too,  that  wa- 
ter boils  upder  the  same  pressure  of  the  at- 
mosphere at  the  same  temperature.  A  ther- 
mometer, therefore,  immersed  in  boiling 
water,  will  uniformly  stand  at  the  same 
point.    Here,  then,  are  two  fixed  points, 
from  which  a  scale  may  be  constructed,  by 
dividing  the  intermediate  space  into  equal 
parts,  and  carrying  the  same  divisions  as 
far  above  and  bebw  tlie  two  fixed  points 
as  may  be  wanted.    Thus,  thermometers 
constructed  in  tliis  way  may  be  compared 
together  ;  for  if  they  are  accurately  made, 
and  placed  in  tlie  same  temperature,  they 
will  always  point  to  tlie  same  degree  on  the 
scale.    The  fluid,  as  we  have  seen,  em- 
ployed is  quicksilver,  and  it  is  found  to  an- 
swer best,  because  its  expansions  are  most 
equable.    The  freezing  point  of  Fahren- 
heit's thermometer  is  marked  32°^  and  the 


reason  of  this  is  said  to  have  been,  that  tfaii 
artist  thought  that  be  had  produced  ^ 
greatest  degree  of  cold,  by  a  imztQie  of 
snow  and  salt ;  and  the  point  at  whidi  tbt 
thermometer  tiien  stood,  m  this  terapeti- 
ture,  was  marked  Zero.  The  boiUng  point; 
ill  this  thermometer,  is  212^>  and  the  inte^ 
mediate  space,  between  the  boiling'  and 
freezmg  points,  is  therefivre  ^vided  iato 
180^  This  is  the  thermometer  that  is  com- 
mooly  used  m  Britain. 

There  are  three  other  thermonieten  e» 
ployed  in  different  conntriea  of  Earope, 
which  differ  from  each  other  In  the  non^ 
of  degrees  between  the  fieezing  and  bofliBg 
points.  Reaumur's  thermometer  was  gene* 
rally  used  in  France  before  the  revolutioa, 
and  is  still  employed  in  different  countries 
on  the  Continent  The  freezing  point,  m 
this  thermometer,  is  marked  Zero,  and  tlie 
boiling  point  80^.  To  convert  the  degrees 
of  Reaumur's  thermometer  to  those  of 
Fahrenheit,   the  following  is  the  formob. 

Reaum.  —  +  32  =r  Fahr.  that  is,  mnlti- 
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ply  tlie  degrees  of  Reaomur  by  9,  divide  by 
4,  and  add  32.  This  gives  tlie  corre- 
sponding degress  on  Fahrenheit's  scale. 
The  tliermometer  of  Celsos  bat  die 
space  between  the  freezing  and  boiin^ 
points  divided  into  100^.  The  boiling 
point  is  100<^,  and  the  freezmg  point  Zerow 
This  thermometer  is  used  in  Sweden. 
The  **  thermometre  centigrade,*  now  naed 
in  France,  has  tlie  scale  divided  in  the 
same  way.  Te  convert  tlie  degrees  of  this 
thermometer  into    those    of   Fahrenheit  j 

Cel.  ^  +  32  =  Fahr.  In  Delisle'S  ther- 
mometer, which  is  used  in  Russia,  the  spaee 
between  the  boiling  and  fieezing  points  is 
divided  into  150** ;  but  the  degrees  are  reck- 
oned downwards.  The  boiling  point  is 
marked  Zero,  and  the  freezing  point  150^. 
To  reduce  the  degrees  of  this  thermometer 
under  tiie  boilmg  point  to  those  of  Fahren- 
heit; Del.  ^  —  212  =s  Fahr.  And  above 

the  boiUng  point    Del. -~4- 2 12  =  Fahr* 

Such,  tlieii,  are  the  principles  and  mode 
of  constniction  of  the  thermometer  ;  an  in- 
strument which  has  been  of  the  utmost  im« 
portance  in  enabling  us  to  discover  many  of 
the  properties  and  dTects  of  caloric,  as  bj 
it  only  we  can  ascertain,  with  accuracy,  the 
relative  temperatures. 

In  meteorological  observations,  it  is  ne* 
cessary  to  attend  to  the  greatest  rise  an4 
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M  of  the  tfaennometer,  and  therefore  at- 
tempti  have  been  made  to  make  them  mark 
the  greatest  degree  of  heat  and  cold,  in  the 
absence  of  tiie  observer.  We  vrill  notice 
one,  intended  to  show  the  greatest  degree 
of  heat  A  B,  fig.  6,  i^  ii  glass  tnbe,  with 
a  cylindrical  bnlb,  B,  at  the  lower  end,  and 
capillary  at  the  other,  over  which  there  is  a 
fixed  gtoss  ball,  C.  The  bulb,  and  part  of 
the  tnbe,  are  filled  with  mercury,  the  top 
of  which  shows  the  degrees  of  heat.  The 
upper  part  of  the  tnbe,  above  the  mercnry, 
is  filled  with  spirit  of  wine ;  the  ball,  C,  is 
likewise  filled  with  the  same  liquor,  almost 
to  the  top  of  the  capillary  tube.  When  the 
mercnry  rises,  the  spirit  of  wine  is  also 
raised  into  the  ball,  C,  which  is  so  made 
that  the  liquor  cannot  return  into  the  tnbe 
when  the  mercury  sinks; of  course,  the 
height  of  the  spirit  in  the  ball,  added  to 
that  in  the  tube,  will  give  the  greatest  de- 
gree of  heat  To  make  a  new  observation, 
the  histrument  must  be  inclined  till  the  11- 
qoor  in  the  ball  cover  the  end  of  the  capil- 
laiy  tube. 

In  1782,  Mr.  Six  proposed  another  self- 
registering  thermometer.  It  is  property  a 
•ptrit  of  wine  thermometer,  though  mercu- 
ry is  also  employed  for  supporting  an  in- 
dex :  ab  (fig.  7)  is  a  thin  tube  of  gkiss  six- 
teen inches  long,  and  five-sixteenths  of  an 
inch  calibre:  cde,  and /g>i^,  are  smaller 
tabes,  about  one-twentieth  of  an  inch  cali- 
bre. These  three  tubes  are  filled  with  highly 
rectified  spirit  of  wine,  except  the  space  be- 
tween d  andg-,  which  is  filled  trith  mercury. 
As  the  spirit  of  wine  contracts  or  expands 
in  the  middle  tube,  tlie  mercury  fidls  or 
rises  in  the  outside  tubes.  An  index,  such 
as  that  represented  in  fig.  8,  is  placed  on 
the  snrikce,  within  each  of  these  tut>es,  so 
light  as  to  float  upon  it:  /c  is  a  small  glass 
tube,  three-fourths  of  an  inch  long,  herme- 
tically s^ed  at  each  end,  and  inclosing  a 
piece  of  steel  wire  nearly  of  its  own  lengths 
At  each  end,  2  m,  of  this  small  tnbe,  a  short 
tube  of  black  glass  is  fixed,  of  such  a  dia* 
meter  as  to  pass  firefly  up  and  down  within 
either  of  the  outside  tubes  of  the  thermo- 
meter, c«,  or /A.  From  the  upper  end  of 
the  index  is  drawn  a  spring  of  glass  to  the 
fineness  of  a  hair,  and  about  five-sevenths 
of  an  inch  long ;  whidi,  being  placed  a  lit- 
tle oblique,  pre«ses  lightly  against  the  inner 
sarfiice  of  the  tube,  and  prevents  the  index 
from  descending  when  the  mercnry  de- 
scends. These  indexes  being  inserted  one 
into  each  of  the  outside  tubes,  it  is  easy  to 
understand  how  they  point  out  the  greatest 
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heat  or f cold  that  has  happened  in  tlie  ob- 
server's absence.  When  the  spirit  of  wine 
in  the  middle  tnbe  expands,  itpresses  down 
the  mercury  in  the  tube,  hf^  and  conse- 
quently raises  it  in  the  tube,  eo ;  conse- 
quently, the  mdex  on  the  left  hand  tube  is 
left  behind,  and  marks  the  greatest  cold, 
and  the  index  in  the  right  hand  tube  rises^ 
and  marks  the  greatest  heat 

The  common  contrivance  for  a  self-regis- 
tering thermometer,  now  sold  in  most  of 
the  London  shops,  consists  simply  of  two 
thermometers,  one  mercurial,  and  the  other 
of  alcohol,  (fig.  9)  having  their  stems  hori- 
zontal ;  tlie  former  has  for  its  index  a  small 
bit  of  niagnetical  steel  wbe,  and  the  hitter 
a  minute  thread  of  gUss,  havmg  its  two  ends 
formed  into  small  knobs,  by  fusion  in  the 
flame  of  a  candle. 

The  magnetical  bit  of  wire  lies  in  the  va- 
cant space  of  the  mercurial  thermometer, 
and  is  paslied  forward  by  the  mercury" 
whenever  the  temperature  rises,  and  pushes 
that  fluid  against  it ;  but  when  the  tempe- 
rature falls,  and  the  fluid  retires,  this  index 
is  left  behind,  and  consequently  shows  the 
maximum.  The  other  index,  or  bit  of  glass, 
lies  in  the  tube  of  the  spirit  thermometer 
immersed  in  the  alcohol :  and  when  the  spi- 
rit return,  by  depression  of  temperature, 
the  index  is  carried  along  with  it,  in  appa- 
rent contact  with  its  interior  surface ;  but, 
on  increase  of  temperature,  the  spirit  goes 
forward  and  leaves  the  index,  which  there- 
fore shows  the  minimum  of  temperature 
since  it  was  set  As  these  indexes  merely 
lie  ill  the  tubes,  their  resistance  to  motion 
is  altogether  inconsiderable.  The  steel  in^ 
dex  is  brought  to  the  mercury  by  applying 
a  magnet  on  the  outside  of  the  tube,  and  the 
other  is  duly  placed  at  the  end  of  the  co- 
lumn of  alcohol,  by  incUning  the  whole  in- 
strument. 

THERMOSCOPE,  an  instrument  show- 
ing the  changes  happenmg  in  the  air  with 
respect  to  heat  and  cold.  The  word  ther- 
moscope  is  generally  used  indifferently  with 
that  of  thermometer,  though  there  is  some 
difference  in  the  literal  import  of  the  two ; 
the  first  signifying  an  instrument  that  shows^ 
or  exhibits,  the  changes  of  heat,  &c.  to  the 
eye;  and  the  latter,  an  instrument  that  , 
measures  those  changes ;  on  whicli  founda- 
tion the  tliermometer  sliould  be  a  more  ac- 
curate thermoscope,  &c. 

THESIS,  a  general  position  which  a  per- 
son advances,  and  oflfers  to  maintain.  In 
colleges  it  is  frequent  to  have  pUcards,  cour 
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faming  a  mmiber  of  ttiea,  in  tbedogy,  in 
medicine,  id  pyiatophy,  in  law,  ftc 

TBBSIUM,  io  botany,  a  fenos  of  tiie 
Fmtaadria  Monogynia  daw  and  order. 
Natnral  order  of  VepvecolaB.  Elttagni, 
'  Jwsien.  Esseotiid  character:  calyx  one- 
learedy  into  wlucfa  the  stameoB  are  inserted ; 
nat  inferior,  one-seeded.  There  are  aine- 
teen  species,  almost  all  of  which  are  Ibond. 
at  the  Cape  of  Good  Hope. 

THIMBLE,  an  instmraent  made  of 
bran,  siWer,  iron,  Sec.  put  on  the  finger  to 
throat  a  needle  throogh  any  cloth,  silk,  &c. 
Qsed  by  all  seamstresses,  tailors,  &e.  The 
common  thhnbles  are  generally  made  of 
shndf  and  old  hammered  brass.  This  they 
melt,  and  cast  into  a  sort  of  sand,  with 
which  and  red  ochre  are  made  nfonkU  and 
cores.  They  are  cast  in  doable  rows,  iind, 
«-  when  cold,  taken  ont,  and  cot  off  with 
greasy  shears.  Then  the  cores  being  taken 
ont,  they  are  put  into  a  barrel,  as  they  do 
shot,  and  turned  round  with  a  horse  till 
they  rub  the  sand  one  fit>m  anotlier :  from 
thence  they  are  carried  to  the  mill  to  be 
turned  first  on  the  inside,  and  afterwards 
on  the  outside:  then  some  saw-dust,  or 
filings  of  horn  combs,  are  put  half-way  into 
each  thimble,  and  upon  it  an  ^iron  punch ; 
and  then  with  one  blow  against  a  studded 
steed  the  hollow  of  the  bottom  is  made: 
after  this,  with  an  engine,  'the  sides  have 
the  hoUow  made  -,  this  done,  they  are  again 
polished  on  the  inside;  then  the  rim  is 
turned  at  one  stroke;  and  h»tly,  they  are 
turned  in  a  barrel  with  saw-dust,  or  bran, 
to  scour  them  very  bright. 

THiMBJLt,  in  naval  aibirs,  a  sort  of  iron 
ring,,  the  outer  surface  of  which  is  hollow 
throughout  its  whole  circumference,  in  order 
to  contain  in  the  channel  or  cavity  a  rope 
which  is  spliced  about  it,  and  by  which  it 
may  be  hung  in  any  particular  situation. 
Its  use  is  to  defend  the  eye  of  the  rope 
which  surrounds  it  from  being  injured  i>y 
another  rope  which  passes  throogh  it,  or  by 
the  hook  of  a  tacUe  which  is  hung  upon  it. 
THIRPS,  in  natural  history,  a  genus  of 
insect  of  the  order  of  Hemiptera :  snout 
obsolete,  secreted  within  the  mouth ;  an- 
tennae filiform,  as  long  as  the  thorax ;  body 
linear ;  abdomen  bent  upwards ;  four  wingi 
straight,  incumbent;  narrower  than  the 
body,  and  slightly  crossed.  There  are  eight 
species.  T.  physapus  is  accurately  described 
in  the  linnaeau  Transactions:  it  is  found 
f^quently  in  composite  flowers,  and  in  the 
spikes  of  wheat  and  rye,  to  which  it  is  said 
to  be  exceeduigly  destructive,  thon|^  others 


TBI 

deny  thje  fiMst'  k  may  be  oftea  seci  is  fte 
flowers  of  the  dandelion:  it  wanders  froa 
p«tal  to  petal,  descendug  to  the  bottonsf 
the  florets,  oceasionally  eiieigiDg  atiMer- 
vab,  and  often  skipping  from  ptecets  pheet 
in  performing  tiiis  action,  it  is  ohiawi 
suddenly  to  turn  back  its  abdoaea,  som 
nearly  to  tOBch  the  thoiax  with  itot^b  The 
larva,  in  some  reipectB,  res^bles  4e  con* 
plete  insect :  it  is  however  yellow,  sad  a* 
footed:  the  antennae  and  head  Uacktad 
wlnto,  pupa  whitish,  with  Mack  qfes. 

THISTI^  ewrdmu,  m  botaay.  Set 
Carduub. 

TmgTLE,  order  of  the,  or  efSt,  Awmmw, 
a  military  order  of  kirighttood  in  SooUmi, 
the  rise  and  institatioa  whereof  is  nnmij 
related  by  •different  anthon :  Lmlej,  Bshf 
of  Ross,  reports,  that  Ae  nigirt  before  Ite 
batUe  between  AtfaelstinKingof  NortliB» 
berland,  and  Hungus  King  of  the  Fida,  t 
bright  cross,  in  form  of  that  wberees  St. 
Andrew  (the  tntebu-  sahit  of  Scotkad)  aif- 
feredmartyvdom,  appeared  to  Hoaga^«H 
having  gained  the  victory,  ever  afUrkne 
the  figive  of  that  cross  on  his  bsDses. 
OOenassect,  that  Aefaalos  KmgofScst- 
hmd  first  instituted  this  order,  after  hnii{ 
made  the  ftmoos  league,  sflimiive  aodde- 
fenstve,  vrith  Charlemagne  JLiog  sf  Fnaee. 
But  although  tlie  thistle  had  been  ados*- 
lodged  as  the  symbol  of  the  knfdon  tf 
Scotland,  fi-om  the  reign  of  Acbsiai,  9*1 
some  refer  the  boginmng  of  this  order  l» 
the  reign  of  CXmriea  VH.  of  France.  Oi» 
pl^  the  feundation  of  it  as  low  ai  the 
year  1500. 

The  chief  and  principal  ensign  i*  ^  f^ 
coUar,  composed  of  thistles  and  ipd^  " 
rue  interihiked  with  amulets  of  gsUyta^ 
pendent  thereto  the  inmge  of  St  AadR* 
with  his  cross,  and  the  motto,  memo  ^ 

IBIPUNE  LACBSSBT. 

Tlie  ordoMiy  or  common  ensiga  weia  ^ 
the  knights,  is  a  star  of  feur  siTver  H^ 
and  over  them  a  green  circle,  boid^ 
and  lettered  with  gold,  toniahuflg  0* 
said  motto,  and  in  the  centre  ha  ^H^ 
proper ;  all  which  is  embroidered  oa  their 
left  breast,  and  worn  with  the  ooUsr,  ^ 
a  green  ribband  over  the  left  ibsslder, 
and  brought  under  the  right  arm ;  P^*^ 
diereto  Is  the  image  of  St  Andrew,  m 
his  cross,  hi  a  purple  robe,  within  as  o^ 
of  gold  enamelled  vert,  with  the  fa"^ 
motto :  but  sometimes  they  wear,  eoonl^ 
in  the  same  manner,  a  thistle  crowned. 

About  the  time  of  the  refonaatioa,  w 
order  was  dropped,  till  James  n.  of  M 
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hfidranoMdit,  by  creating  eigbt  luiigbts : 
however,  tbe reYohiiioii ansettleil  itag«iii> 
Md  it  by  n^ected  till  queen  Aoqe^  in 
170S>  restored  it  to  the  primitive  dengn, 
of  twelve  knigbta  of  St  Andrew.  King 
Geoige  L  in  the  fiiBt  of  hit  reign,  oonfirmed. 
tiie  itntntes  signed  by  queen  Anne,  with 
the  addition  of  several  more,  among  which 
was  that  of  adding  raysitf  gloiy  to  sorround 
the  figure  of  St.  Andrew,  which  hangs  at 
the  collar:  and  though  from  the  reforma- 
tion to  George  I.  both  elections  and  m- 
stalments  had  been  dispensed  with,  his 
miuesty  ordered  that  Chapters  of  election 
should,  for  the  future,  be  held  in  the  royal 
presence;  to  which  end  he  ordered  the 
great  wardrobe  to  provide  the  knights  bre- 
thren, and  officers,  vdth  such  mantles  as  the 
staAites  of  the  said  order  appointed. 

THLASPI,  m  botany,  bastard-creasy  a 
gema  of  the  Tetradynamia  SUicnlosa  class 
and  Older.  Natural  order  of  Siliquosas  or 
Cmci^rmes.  Crucifera,  Jnssieu.  Essen- 
tial character:  silide  emarginate,  obcor- 
date,  many-seeded;  valves  boat-shaped, 
margined  and  keeled.  There  are  fourteen 
species. 

THO  A,  in  botany,  a  genus  of  the  Mo- 
noedaPolyandriachiss  and  order.  Natnral 
order  of  Urtics,  Jnssieu.  Essential  cha- 
racter :  calyx  and  corolla  none ;  nude,  sta- 
xnens  numerous,  at  the  joints  of  the  spike ; 
female,  germs  two,  at  the  base  of  the  male 
spike,  one  on  eadi  side,  sessile;  stigma  three 
or  fbnr  cleft ;  seed  in  a  brittle  shell,  covered 
with  a  bristly  web.  There  is  only  one  spe- 
cies, viz.  T.  urens. 

THOIjES,  in  marine  affiurs,  small  pins 
driven  perpendicularly  into  the  gunwale 
of  a  boat,  and  serving  to  retain  the  oars  in. 
that  space  v^ich  is  called  the  row-lock ; 
sometimes  there  is  only  one  pin  to  each 
oar,  as  in  boats  navigated  in  the  Mediter- 
ranean Sea :  in  that  case  the  oar  is  retained 
■pon  the  pin,  by  means  of  a  strop,  or  of  a 
dkefJy  widi  a  hole  through  it,  nailed  on  the 
side  oflhe  oar. 

THOUINIA,  in  botany,  so  named  in 
faoooiv  of  Mens.  Andr6  Thonin,.  fellow  of 
tte  Kationallnstitute,  and  professor  of  Hor- 
ticultare  in  the  French  Museum,  a  genus 
of  the  Pentandria  Monogynia  class  and 
order.  Natnral  order  of  ConvolvoU,  Jus- 
Mtevu  Essential  character :  corolla  one-pe- 
talled^  beHrshaped,  inferior,  hispid  on  the 
outside  s  style  simple ;  drupe.  There  is  but 
one  species,  viz,  T.  spectabiNs,  a  native  of 
Ufada^ascar,  where  it  was  fbuod  by  Com- 
aaersoo. 


TttO 

THONSCHIEFER,  in  mmeralogy,  dafe^ 
is  divided  into  three  sub-species:  1.  The 
common  argiliaceons  schistus,  which  is  com- 
posed of  silex,  alumina,  oxide  of  iron,  and 
proportions  of  carbonated  lime  and  magne- 
sia:  it  is  used  for  covering  houses,  and  the 
strait-foliated  blaish-grey  varieties  are  em- 
ployed as  writing  slates:  the  solder  and 
more  compact  varieties  are  made  into 
slate  pencils.    See^  Sohistus,  also  Slate, 

2.  Hone  slate,  called  by  Kirwan  uovacu^ 
lite:  it8colo«riBagreenisb-grey,orsmok^ 
grey,  passing  to  olive  and  mountain-green  » 
It  occurs  in  nsass,  and  has  a  glimntering 
lustre :  its  fracture  in  the  great  is  slaty;  in 
the  small,  splintery:  its  firagments  are  ta- 
bular. It  is  more  or  less  translucent  on  the 
edges  :*  it  is  moderately  hard,  and  not  very' 
frangible.  Specific  gravity  2.7.  It  does 
not  efiervesee  with  acids,  neither  is  it  fiisi- 
ble  by  the  blow-pipe  without  addition.  It 
is  cat  mto  bones  for  sharpening  the  finer 
kinds  of  steel  instruments.  It  is  found  in 
Bareith,  Seifendoif  in  Saxony,  in  Bohemia, 
and  the  Levant;  hence  it  is  called  Turkish 
hone :  also  in  some  parts  of  North  Wales.^ 

3.  Black  chalk:  its  colour  is  greyish  or 
bluish  black.  It  occurs  in  mass :  the  frag« 
meats  are  tabular  or  splintery.  It  stains 
the  fingers,  and  gives  a  somewhat  glossy- 
grey  streaK.  It  is  meagre,  but  smooth  to 
the  touch ;  is  soft,  and  very  easily  fiangiUe. 
Before  the  blow-pipe,  without  addition,  it 
acquires  a  thin  varnish,  but  does  not  melt* 
It  has  been  analysed,  and  found  to  con- 
sist of 

Silica i 64.00 

Alumina 11.25 

/Carbon 11.00 

Sxideofiron 2.75 
ater 7.50 

96.50 

Loss 8.50 

''  100.00 


It  is  employed  for  drawing,  and  vrriting 
on  paper  and  other  materials.  The  best 
kinds  come  from  Italy :  it  is  found  in  Spain 
also,  and  in  Isia  in  the  Hebrides. 

THORACIC,  or  Thoracici,  a  term 
applied  to  an  order  of  fishes  in  the  linnaean 
system  :  the  character  of  this  order  of  fishes 
is,  that  they  have  bony  gills,  and  ventral 
fins  directly  under  the  thorax.  There  are 
the  following  genera  belonging  to  this 
order : 

Centrogasttr  Chastodon 

Cepola  Coryphaena 
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Cottuft 

PlenronecteB 

Echideis 

Scarus 

Gasterosteos 

•  Sciaena 

Gobias 

Scomber 

Labrns 

Scorpcena 

Lonchinnis 

Spanis 

Mullns 

Traiihychthys 

Perca 

Trigla. 

THRASHING,  or  Threshing,  in  agri- 
cuUnre,  tbe  art  of  beating  the  corn  out  of 
the  ears.  There  are  several  ways  of  separat- 
ing com  from  the  ear;  the  first  by  beating  it 
with  a  flail,  which  is  properly  what  is  called 
thrashing.  The  other  method,  still  prac- 
tised in  several  countries,  is  to  make  moles, 
or  horses,  trample  on  it,  backwards  and  for- 
wards ;  this  is  properly  what  the  ancients 
called  tritura  and  tiituratio.  The  Hebrews 
used  oxen  therein,  and  sometimes  yoked  four 
together  for  this  purpose.  Another  way 
among  the  ancients  was  with  a  kind  of 
tiedge,  made  of  boards  joined  together,  and 
Kmden  with  stones  or  iron,  upon  which  a 
man  was  mounted,  and  the  whole  drawn 
over  the  com  by  horses:  tliis  imtrument 
was  called  traha  or  tribula.  It  is  a  rale 
aitong  husbandmen,  that  the  season  for 
thrashing  is  as  soon  as  the  com  has  sweated 
in  the  heap  or  mow.  Thrashing  machines 
are  now  much  in  use  with  the  fatmers  on  a 
large  scale. 

THREAD,  a  small  line,  made  up  of  a 
number  of  tine  fibres  of  any  vegetable  or 
animal  substance,  such  as  flax,  cotton,  or 
silk  thread. 

'  THREATENING  letter.  If  any  per- 
-  son  shall  send  any  letter  tiireatening  to  ac- 
cuse any  other  person  of  a  crime  punishable 
with  death,  transportation,  pillory,  or  other 
infamous  punishment,  with  a  view  to  extort 
money  from  him,  he  shall  be  punished  at 
the  discretion  of  the  court,  with  fine,  im- 
prisonment, pillory,  whipping,  or  trans- 
portation :  SO.  G.  II.  c  24.  And  if  tlie 
writer  of  a  threatening  letter  deliver  it  him- 
self, and  do  not  send  it,  he  is  guilty  of  fe- 
lony under  this  act. 

THRINAX,  in  botany,  a  genus  of  the 
Appendix  Palmas  class  and  order.  Natural 
order  of  Pahns.  Essential  character :  calyx 
six-toothed;  corolla  none;  stigma  funnel* 
form,  oblique  ;  beny  one-seeded.  There  is 
only  one  species,  viz,  T.  parviflora,  pairoeto 
royal,  or  palmeto-tbatch,  a  native  of  Ja- 
maica and  Hispaniola. 

THRUSH.    SeeTuRDus. 
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THRYALLB,  in  botany,  a  genus  of  the 
Decandria  Menogynia  class  and  ord^ .  Ns- 
tnral  order  of  Tricoccse.  Acera,  Jossieo. 
Essentia]  character :  calyx  five-parted ;  pe* 
tals  five ;  capsule  tricoccous.  Tliere  is  but 
one  species,  vtr.  T.  brasilieoris,  a  liltie 
shrub,  with  round  jointed  branches ;  sanD 
yellow  flowers;  fruits  tricoccona,  or  three* 
grained  ;  it  is  a  native  of  BrasiL 

THUJA,  in  botany,  arbor  vi/«,  a  geaai 
of  tlie  Monoeda  Monadelphia  class  and  or- 
der. Natural  order  of  Conifers.  Essential 
character :  male,  calyx  scale  of  an  ament; 
corolla  none;  stamina  four;  female,  calyi 
of  a  strobile,  with  a  two-flowered  scale; 
corolla  none ;  pbtH  one;  nut  one,  girt  witli 
a  membranaceous  wing.  There  are  (bar 
species.  We  shall  notice  the  T.  ocddentalis, 
American,  or  common,  arbor  vitas ;  this  tree 
has  a  strong  woody  trank,  rising  to  the  height 
of  forty  feet ;  the  bark,  while  young,  is 
smoofli,  and  of  a  dark  brown  coloar,  butts 
the  trees  advance,  the  bark  becomes  cracked, 
and  less  smooth,  the  branches  are  produced 
irregularly  on  every  side,  standing  alaiost 
horizontal,  the  young  slender  shoots  ftt- 
quently  hang  down;  the  young  branchei 
are  flat,  and  the'  smalT  leaves  are  placed 
over  each  other  like  the  scales  of  fish ;  the 
flowers  are  produced  from  tbe  aide  of  the 
young  branches,  very  near  to  the  fi>ot stalk; 
the  males  grow  in  oblong  catkins,  between 
these  the  females  are  collected  in  fonn  of 
cones;  when  the  former  have  shed  their 
fiirina,  they  soon  drop  oil^  the  latter  are  soe- 
ceeded  by  oblong  cones,  or  strobiles,  ha?- 
ing  obtuse  sfnooth  scales,  containing  one  or 
two  oblong  seeds. 

THUMERSTONE,  in  mineralogy,  aipe- 
cies  of  the  flint  genus :  common  colour  is 
brown  of  various  degrees  of  intensity :  it  is 
seldom  found  massive,  often  disaemhiated, 
but  most  frequently  crystallized.  Specific 
gravity  about  ^.3.  It  melts  easily  befive 
the  blow-pipe,  without  addition,  into  a 
greenisli,  white,  semi-transparent  gfass.  The 
constituent  parts  are. 

Silica 5t.7o 

Akimina 25.79 

Lime 9J9 

Oxide  of  iron a65 

of  manganese 1.00 

Loss J.49 

100.00 

It  appears  to  be  peculiar  to  tbepriau- 
tive  mountainisi  is  foond  in  many  parta  af 
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file  contlkient,  alio  in  our  country  in  Com- 
waU. 

THUNBERGIA,  io  botany,  so  named 
in  honour  of  Charles  Peter  Thunberg,  M .  D. 
proiessor  of  botany  in  the  university  of 
Upsal,  &c.  Arc.  a  genus  of  the  Didynamia 
Angiospennia  class  and  order.  Natural  or- 
der of  Personatse.  Acanthi,  Jussieo.  Es- 
sential chahicter :  calyx  double ;  outer  two- 
leaTed  -,  inner  twelfe-toothed ;  corolla  bell- 
Aaped ;  capsule  beaked,  two-celled.  There 
are  two  species,  viz.  T.  capensis,  and  T. 


THUNDER,  the  noise  occasioned  by  the 
explosion  of  a  flash  of  lightning  passing 
through  the  air :  or  it  is  tliat  noise  which  is 
excited  by  a  sudden  explosion  of  electrical 
donds,  which  are  therdbre  called  thimder- 
elonds. 

The  rattling  in  the  noise  of  thunder,  which 
makes  it  seem  as  if  it  passed  through  arches, 
is  probably  owing  to  the  sound  being  ex- 
cited among  clouds  hanging  over  one  ano- 
ther, and  the  agitated  air  passing  irreguhirly 
between  them. 

The  explosion,  if  high  in  the  air,  and  re-' 
mote  from  us,  will  do  no  mischiel';  but  when 
near,  it  may,  and  has  in  a  thousand  in- 
atancet,  destroyed  trees,  animab,  &c.  This 
proximity,  or  small  distance,  may  be  esti- 
mated nearly  by  the  interval  of  time  be- 
tween seeing  tlie  flash  qf  lightning,  and 
bearing  the  report  of  the  thunder,  estimat- 
ing the  distance  after  the  rate  of  1,143  feet 
per  second  of  time,  or  3J  seconds  to  the  mile. 
l>r.  Wallhi  observes,  that  commonly  the 
diflRerence  between  the  two  is  about  seven 
aecondts  which,  at  the  rate  above  mentioned, 
gives  the  distance  almost  two  miles.  But 
aometiroes  it  comes  in  a  second  or  two, 
which  argnes  the  explosion  very  near  us, 
and  even  among  ns.  And  in  such  cases, 
the  doctor  assures  us,  he  has  sometimes 
foretold  the  miMrhieis  that  happened. 

Ahhotif  h  in  this  country  thunder  may 
happen  at  any  Hime  of  tlie  year,  yet  the 
moDths  of  July  and  August  are  those  in 
which  it  may  almost  certauily  be  expected. 
Its  cloratiou  is  of  very  uncertain  continu- 
ance ;  sometimes  only  a  few  peals  will  be 
heard  at  any  particular  place  during  the 
whole  season ;  at  other  times  the  storm  will 
retam  at  the  interval  of  three  or  four  days, 
lor  a  month,  six  weeks^  of  even  longer; 
not  that  vre  have  violent  thunder  in  this 
country  directly  vertical  in  any  one  place 
so  frequently  in  any  year,  but  in  many  sea- 
sons it  will  be  perceptible  that  thunder 


clouds  are  formed  in  the  neighbourhood, 
even  at  these  short  intervals.    Hence  it  ap* 
pears,   that  during  this  particular  period 
there  must  be  some  natural  cause  operating 
for  the  production  of  ^  this  phenomenon, 
which  dees  not  take  place  at  other  times. 
This  cannot  be  the  mere  heat  of  the  wea- 
ther, fur  we  have  often  a  long  tract  of  hot 
weather  without  any  thunder ;  and  besides, 
though  not  common,  thunder  is  sometimes 
heard  in  the  winter  also.    As  therefore  the 
heat  of  the  weather  is  common  to  the  whole 
summer,  whether  there  be  thunder  or  not, 
wt  must  look  for  the  causes  of  it  in  those 
phenomena,  whatever  they  are,  which  are 
peculiar  to   the  months  of  July,  August, 
and  tlie  begionuAg  of  September.    Now  it 
is' generally  observed,  that  from  the  month 
of  April,  an  east  or  south-east  wind  gene- 
nerally  takes  place,  and  continues  with  lit- 
tle interruption  till  towards  the  end  of  June. 
At  that  time,  sometimes  sooner  and  some- 
times later,  a  westerly  wind  takes  phice ;  but 
as  the  causes  prodacuo^  the  east  wind  are 
not  removed,  the  latter  opposes  the  w^t 
wind  with  its  whole  force.    At  the  place  of 
meeting,  there  is  naturally  a  most  vehement 
pressure  of  tlie  atmosphere,  and  friction  of 
its  parts  agamst  one  another ;  a  calm  en- 
sues, and  the  vapours  brought  by   both 
winds  begm   to   collect  and  form   dark 
clouds,  which  can  have  little  motion  either 
way,  because  they  are  pressed  almost  equal- 
ly on  all  sides.    For  the  most  part,  liow- 
ever,  the  west  wind  prevails,  and  what  lit- 
tle motion  the  clouds  have  is  towards  the 
.east:  whence  the  common  remark  in  tliis 
country,  tlmt  '^  thunder-clouds  move  against 
the  wind.'*    But  this  is  by  no  means  univer- 
sally true :  ibr  if  the  west  wind  happens  to 
be  excited  by  any  temporary  cause  before 
its  natural  period  when  it  should  take  place, 
the  east  wind  will  very  frequently  get  the 
better  of  it;  and  the  clouds,  even  although 
thunder  is  produced,  will  move  westward. 
Yet  in  either  cate  the  motion  is  so  slow, 
that  the  ma^t  superficial  observers  canoot 
help  taking  notice  of  )i  considerable  resist- 
ance in  the  atmosphere. 

When  lightning  acts  witli  extraordinary 
violence,  and  breaks  or  shatters  any  thing. 
It  is  called  a  thunderbolt,  which  the  vulgar, 
to  fit  it  for  such  eflects,  suppose  to  ^bc  a 
hard  body,  and  even  a  stone.  But  that  wvt 
need  not  to  have  recourse  to  a  hard  solid 
body  to  account  for  the  effects  cuniroooly 
attributed  to  the  thunderbolt,  will  be  evi- 
dent to  any  one,  who  considers  tliose  of 
gunpowder^  and  the  several  chemical  flil- 
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iniiMiting  powders,  but  more  especially  the 
astonisbiog  powers  of  electricity,  when  only 
collected  and  employed  by  homan  art,  and 
mndi  more  wben  itirected  and  exercised 
b  the  coarse  of  nature* 

When  we  consider  the  known  effiscts  of 
dectrical  explosions,  and  those  produced 
by  lightning,  we  shall  be  at  nojloss  to  ac- 
count for  the  extraordinary  operations  tuI- 
l^y  ascribed  to  thunderbolt  As  stones 
and  bricks  struck  by  lightnhig  are  often 
found  in  a  vitrified  state^  we  mayreason- 
aUy  suppose,  with  Beccaria^  tlmt  some 
atones  in  the  earth,  having  been  struck  in 
this  manner,  gave  occasion  to  the  vulgar 
opinion  of  the  thunderbolt. 

Thnnder-clouds  fire  those  clouds  which 
are  m  a  state  fit  for  producing  lightumg  and 
thunder.  From  Beccaria's  exact  and  cir^ 
cumstantial  account  of  the  external  appear- 
ances  of  thunder-douds,  the  following  par> 
ticnlars  are  extracted.  The  first  appear- 
ance of  a  thunder  storm,  which  usually  hap- 
pens when  there  is  little  or  no  wind,  is  one 
dense  cloud,  or  more,  increasing  very  ftst 
in  sise,  and  rising  into  the  higher  regions  (d 
the  air.  The  lower  surface  is  black  and 
nearly  level;  but  the  upper  finely  arched, 
and  well  defined.  Many  of  these  clouds 
often  seem  piled  upon  one  anoth^,  all 
arch^Ml  in  the  same  manner;  but  they  are 
contmually  uniting,  swelling,  and  extending 
their  acches.  At  the  time  of  the  risfaog  of 
this  cloud,  the  atmosphere  is  commonly  IuH 
of  a  great  many  separate  clouds,  that  are 
motionless,  and  of  odd  whimsical  shapes. 
All  these,  upon  the  appearance  of  the  thnn« 
der-dond,  draw  towards  it,  and  become 
more  uniform  in  their  shapes  as  they  ap* 
proach ;  till,  coming  very  near  the  thunder- 
eloud,  tibeir  limbs  mutually  stretch  towards 
one  another,  and  they  immediately  ooaledce 
into  one  uniform  nuws.  These  he  calls  ad- 
scititious  clouds,  from  their  coming  in  to 
enlarge  the  size  of  the  thunder-cloud.  But 
sometimes  the  thunder-doud  will  swell,  and 
increase  very  last,  without  the  conjnction 
df  any  adsdtitious  douds ;  the  vapours  in 
the  atmosphere  forming  themsdves  into 
clouds  vrherever  it  passes.  Some  of  the  ad- ' 
'  scititious  clouds  appear  like  white  fringes^ 
at  the  skirts  of  the  tiiunder-cloud,  or  under 
the  body  of  it,  but  tliey  keep  contumally 
growmg  darker  and  darker,  as  they  ap- 
proach to  unite  with  it.  When  the  thun- 
der-doud is  grovjpn  to  a  great  sixe,  its  lower 
suHace  is  often  ragged,  particular  parts  be- 
ing detaclied  towards  tbe ,  earth,  but  still 
connected  with  the  rest    Sometimes  the 
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lower  surfiice  swdls  mto  variOHi  Itrge  ptf> 
tuberances  bending  unifbrmly  downwiiii 
and  sometimes  one  whole  side  of  the  cM 
win  have  an  inclination  to  tbe  earth,  antf 
the  extremity  of  it  nearly  toocb  tbegrooai 
When  the  eye  is  under  the  tbonder-dosd, 
after  it  is  grovm  bu|[er,  and  wellfonDed,it 
is  seen  to  sink  lower,  and'to  darken  proi' 
gionsly ;  at  the  same  time  that  a  mmber 
of  small  adscititious  clouds  (the  oripsof 
which  can  never  be  percdved)  are  seen  is 
a  rapid  motion,  driving  about  in  veiy  n* 
certam  directions  under  it  While  ths^e 
clouds  are  agitated  with  the  most  itpid 
motions,  the  jnin ,  coromody  fiiUs  in  the 
greatest  plenty,  and  if  the  agitation  be  ex- 
ceedingly great,  it  commonly  hails.  VUie 
the  thunder-clond  is  swelling,  andextead- 
ing  its  branches  over  a  huge  tract  of  cooa- 
try,  the  lightning  is  seen  to  dart  fton  oae 
part  of  it  to  another,  and  often  to  iOaaii- 
nate  its  whole  mass.  When  the  cloodbs 
acqnured  a  sufficient  extent,  tbe  lightnioK 
strikes  between  the  doud  and  the  earth,  in 
two  opposite  places,  the  path  of  tbe  light- 
ning lymg  through  the  whol&  body  of  the 
doud  and  its  branches.  The  Un^  ^ 
lightning  contunies,  the  less  tiaBe  doeiihe 
cloud  become,  and  the  less  dan  its  appc**^ 
ance ;  till  at  length  it  breaks  m  diftreat 
pfawes,  and  shows  a  clear  sky.  These  thn- 
der-donds  were  sometimes  in  a  posilifeai 
wdl  as  a  negative  state  of  electricity.  Ihe 
dectridty  continued  longer  of  the  mk 
kmd,  in  proportion  as  the  tbander-dot^ 
was  simple  and  miifbrm  in  its  directios: 
bntvrhen  the  lightning  changed  itsplw<> 
there  commonly  happened  a  change  m  tke 
dectridty  of  the  apparatus  over  which  thv 
cloadii  passed.  It  would  change  saddHlt 
after  a  very  violent  flash  of  liglitniBf,  hat 
the  change  would  be  gradual  wfaea  the 
lightning  was  moderate,  and  the  progrM  i^ 
the  thundercloud  sibw.  See  Priestk!^ 
History  of  Electridty. 

THYMBRA,  hi  botany,  agenns  ofthe 
Didynamm  Clymnospermia  class  aad  order* 
Natural  order  of  Vertidllats  or  LahiiK^ 
Essential  character:  calyx  sub^yhBdricil* 
two-lipped,  scored  on  each  side  with  a  ^ 
lose  line ;  style  seoiibificL  Tliere  are  thtee 
apeciee. 

THYMUS,  in  botany,  tkgme,  a  geaairf 
the  Didynamia  Oymnospiemiia  dan  and  af* 
der.  Natural  order  of  VerticiUatae  or  U* 
biatae.  Essential  character:  throat  of  lh> 
two-lipped  cdyx  dosed  with  vttkse  bain* 
There  are  twenty- two  spedes. 

THYNNUS,  m  natural  histoty,  %V^ 
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i»t  insects  of  tlie  order  Hymenoptera :  mouth 
horny,  with  an  incurved  mandihie,  tlie  jaw 
short  and  straight;  lip  longer  than  tbe  jaw, 
mein)»ranaceoos  at  the  tip»  and  tritid,  the 
middle  division  emarginate;  tongue  very 
short,  mvolote ;  four  feelers,  equal,  filiform ; 
antennae  cylindrical,  tlie  first  joint  thicker. 
7liere  are  four  species :  tliree  of  New  Hol- 
land, and  one  of  A  frica.  Specimens  of  them 
all  are  to  be  found  in  Sir  Joseph  Banks's 
museum. 

TIARELLA,  in  botany^  a  genus  of  the 
Decaodria  Digynia  class  and  order.  Natu- 
ral order  of  Succulentae«  Saxifrage,  Jus- 
lieu.  Essential  character:  calyx  five-parted ; 
corolla  five-lietallcd,  inserted  into  the  calyx ; 
petals  entire ;  capsule  one-celled,  two-yalv- 
ed,  with  one  valve  larger.  There  are  two 
species  ;  viz,  T.  eordifoUa,  heart-leaved  tia- 
rella;  and  T.  Uifoliata,  three-leaved  tiarella, 
both  natives  of  the  northern  parts  of  Ame- 
rica and  Asia. 

TIDES,  two  periodical  motions  of  the 
waters  of  the  sea,  called  the  flux  and  reflux, 
or  the  flow  and  ebb.  The  cause  of  the  tides 
u  tbe  attraction  of  the  sun  and  moon,  but 
chiefly  of  the  Is^tter ;  the  waters,  of  the  im- 
mense ocean,  forgetful,  as  it  were,  of  their 
natural  quietus,  move  and  roll  in  tides,  obse. 
qoions  to  the  strong  attractive  power  of  the 
moon,  and  weaker  uifluence  of  tlie  sun.  See 
Astronomy. 

That  the  tides  may  have  their  full  motion, 
tlie  ocean  in  which  they  are  prodHced  ought 
to  be  extended  from  east  to  west  90",  or  a 
quarter  of  a  great  circle  of  the  earth,  at 
least;  because  the  places  wljcre  the  moon 
raises  most,  and  most  depresi>(  s  the  water, 
are  at  that  distance   from  one  ar^^iier. 
Hence  it  appears,  tliat  it  is  only  in  tlie  great 
oceans  that  soch  tides  can  be  produced; 
and  why,  in  the  hurge  Pacific  ocean,  they 
exceed  those  in  the  Atlantic  ocean^  lience 
.  also  it  is  obvious,  why  the  tides  are  not  so 
great  in  the  torrid  zone,  between  Africa  and 
America,  where  the  ocean  is  narrower,  as 
in  the  temperate  sones  on  either  side ;  and 
from  this  also,  we  may  understand  why  the 
tides  are  so  small  in  islands  that  arc  very  far 
distant  from   tlie  shpres.    It  is  manifest, 
that,  in  the  Atlantic  ocean,  the  water  can- 
'Oot  me  on  one  shore  but  by  -descending  on 
the  other;  so  that,  at  ttie  iutermediate  dis- 
tant islands,  it  must  contuiue  at  about  a 
mean  height  between  its  elevation  on  tlie 
one  and  on  the  other  shore.  As  the  tid^  pass 
over  shoals,  and  run  through  slreights  into 
bays  of  the  sea,  their  motion  becomes  more 
tarions,  ao<i  their  height  depends  on  a  great 
VOI-.  VI. 
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many  cuxmnstances.  The  tide  tlmt  U  pro^ 
duced  on  the  western  coast  of  Europe  cor- 
respoiids  to  the  theory  above  described: 
thus,  it  is  high  water  on  the  coast  of  Spain, 
Portugal,  and  the  West  of  Ireland,  about 
the  third  hoiur  after  tlie  moon  has  passed 
tlie  meridian :  from  thencd  it  flows  into  the 
adjacent  channds,  as  it  finds  the  easiest 
passage.  One  current  from  it,  for  example, 
runs  up  by  the  south  of  England,  and  ano« 
tber  comes  m  by  the  north  of  Scotland:  - 
they  take  a  considerable  time  to  move  all 
this  way,  and  it  is  high  water  sooner  in  the 
places  to  which  they  first  come;  and  it  be- 
gins to  fall  at  those  places,  while  the  two 
currents  are  yet  going  on  to  others  that  are 
fiirther  m  then-' course.  As  they  i«turo» 
they  are  not  able  to  raise  a  tide;  because 
the  water  runs  faster  off  than  it  returns,  til 
by  a  new  tide  propagated  from  theoceao^ 
the  return  of  the  current  is  stopped,  and  the 
water  begins  to  rise  again^  The  tide  takes 
twelve  hours  to  come  from  the  ocean  to 
London  bridge,  so  that,when  it  is  higli  water 
tiiere,  a  new  tide  is  already  come  to  its 
height  in  the  ocean ;  and,  in  some  interme- 
diate place,  it  must  be  low  water  at  the 
same  time.  In  channels,  therefore,  and 
narrow  seas,  tlie  progress  of  tlie  tides  may 
be,  in  some  respects,  compaired  to  the  mo« 
tion  of  the  waves  of  the  sea.  It  may 
be  observed,  that  When  tlie  tide  runs  over 
shoals,  and  flows  upon  flat  shores,  the  water 
is  raised  to  a  greater  height  than  in  the  open 
and  deep  oceans  that  have  steep  banks; 
because  the  force  of  its  motion  cannot  be 
broken,  upon  these  levelshores,  till  the  water 
rises  to  a  greater  height  If  a  place  com- 
municates with  two  oceans  (or  two  different 
ways  with  the  same  ocean,  one  of  which  is 
a  readier  and  easier  passage)  two  tides  may 
arrive  at  that  place  in  difleient  times, whioh^ 
interfering  with  each  other,  may  produce  a 
greater  variety  of  phenomena. 

An  extraordinary  instance  of  this  kind 
is  mentioned  at  Bathsha,  a  port  in  the 
kingdom  of  Tonquin  in  the  East  Indies,  of 
nortliem  latituife  iO^  50'.  Tiie  day  in  which 
the  moon  passes  the  equator,  the  water 
stagnates  there  without  any  motion :  as  the 
moon  removes  from  tbe  equator,  the  water 
begins  to  rise  and  lall  once  a  day;  and  it  is 
high  water  at  tlic  setting  of  the  moon,  and 
low  water  at  her  rismg.  This  daily  tide  in- 
creases for  about  seven  or  eight  days,  and 
then  decreases  for  as  many  days  by  the  ^ame  < 
degrees,  till  this  motion  ceases  when  the 
moon  has  returned  to  the  equator.  MHien 
she  has  passed  the  equator,  and  declines  to- 
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wards  the  loatb  pole,  the  water  risei  and 
61b agaiii,  as  before;  bat  it  is  high  water 
now  at  the  rising,  and  low  water  at  the 
setting,  of  the  moon. 

.  TiDB  tabUty  are  those  which  set  (aah 
the  times  ef  high  water  at  sundry  places,  as 
they  (all  oH  the  days  of  the  fhll  and  change 
of  mooQ.  These  are  common  in  many  al- 
manacs, particnbuiy  in  White's  Epbemeris, 
Nautical  Almanac,  Ste, 

Tide  waiten,  or  Tidesmbn,  are  inferior 
officers  belonging  to  the  custom-house^wfaose 
employment  it  is  to  watch  or  attend  upon 
ifaips,  until  the  customs  be  paid :  they  get 
this  name  from  their  going  on  board  ships, 
on  their  arriyal  in  the  mouth  of  the  Thames 
or  other  port,  and  so  come  up  with  the  tide. 
TIERCE,  or  Tbirce,  a  measure  of  liquid 
things,  as  wine,  oil.  Sic.  containing  the  third 
part  of  a  pipe,  or  forty-two  gallons. 

TIERCED,  Hereey  in  heraldry,  denotes 
tiie  shield  to  be  divided  by  any  of  the  par- 
tition lines,  as  party,  conpy,  tranchy,  or 
taiUy,  into  three  equal  parts  of  different 
colours  or  metals. 
TIGER.  SeeFELis. 
^TILE  ore,  in  mmeralogy,  a  species  of 
tlie  copper  genus,  divided  into  two  sub- 
species ;  tit.  the  earthy  and  indurated.  The 
earth  is  of  a  hyacinth-red  colour,  passing 
through  various  shades  to  a  reddish  brown : 
it  is  inttrmediate  between  fHable  and  solid, 
and  occurs  massive,  disseminated,  and  in- 
cmsting  copper  pyrites.  It  slightly  soils  f 
is  almost  coherent,  and  some  varieties  in- 
cline to  solid.  It  is  found  in  veins^  and  is 
usually  accompanied  with  native  copper 
and  malachite,  and  sometimes  with  red 
copper  ore.  The  indurated  tile-ore  is  in 
colour  between  a  hyacinth-red  and  brownish 
red:  it  occurs  massive  and  disseminatiBd, 
internally  glimmering.  Before  the  blow- 
pipe it  becomes  black ;  but  is  mfiisible  witii- 
out  addition:  it  contains  from  ten  to  fiAy 
per  cent,  of  copper:  it  occurs  in  veins,  and 
is  usually  accompanied  with  copper  pyrites, 
fil^rods  malachite,  and  iron  odu«.  It  is 
foimd  in  many  parts  of  Germany,  in  the 
copper  works  in  Norway;  in  Siberia  and 
in  Chili.  The  red  varieties  contain  the 
greatest  quantities  of  copper,  and  the  brown 
the  greatest  quantity  of  iron.  It  occurs  in 
almost  every  place  where  red  copper-ore  » 
found :  its  name  is  derived  from  its  colour, 
and  the  name  of  the  sub-species  from  its 
state  of  cohesion. 

TILIA,  in  botany,  Utne-tree^  a  genus  of 
the  Polyandria  Monogynia  class  and  order. 
Natural  order  of  Cokmnifecsi.    Tiliaces, 


TIM 

Jumieu.  Evential  character:  calyx  five- 
parted;  corolla  fi ve-pelalled;  capsule  coria* 
ceous,  globohu',  five- celled,  five-vahred, 
opening  at  the  base,  one-seeded.  There 
ore  four  species,  among  which,  is  the  T. 
EuropSea,  European  lime-tree,  or  linden,  ii 
a  tall  upright  tree,  vrith  smooth  spreading 
branches,  thickly  clothed  vrith  altemate, 
heart-shaped,  smooth,  serrate  leaves,  pomt- 
ed  at  the  end,  oblique  at  the  base,  glaucov 
beneath,  and  the  veinsyvrhere  they  branch  off 
from  the  nerve,  being  furnished  with  a  tuft 
of  glandular  wool,  as  in  the  laumstunis ;  the 
flowers,  vriiich  are  delightfiilly  firagraot,  es- 
pecially at  night,  come  forth  in  Jnly,  in  mn* 
bels  or  cymes,  on  long  axiUary  pedandes ; 
calyx  green,  frith  a  downy  edge;  petals 
yellovrish,  concave ;  stamens  filiform ;  stig- 
ma five-cleft;  germ  villooe,  depressed ;  cap- 
sule smooth,  frith  from  four  to  eight  unequal 
angles,  commonly  one-cdiedand  one-eeeded. 
TILL^A,  in  botany,  so  named  in  bonoor 
of  Michael  Angelo  Tilli,  professor  of  botany 
at  Pisa,  a  genus  of  the  Tetrandria  Tetnigy- 
nm  class  and  order.  Natural  order  of  Sue- 
culentae.  Sempervivi^,  Jussieu.  •  Ettsentiri 
character:  calyx  three  or  ibui^parted ;  pe- 
tals three  or  four,  equal ;  capsule  three  or 
four,  many-seeded.  11)<*re  are  eight  species. 
Tiller  of  a  sAtp,  a  strong  piece  of  wood 
fastened  hi  the  head  of  the  rudder,  and  in 
small  ships  and  boats  called  the  helm.  In 
ships  of  war,  and  other  large  vessels,  the 
tiller  is  fiutened  to  the  rudder  in  the  go 
room :  and  to  the  oUier  end  there  are  ropes 
fiistened,  which  pass  upwards  to  the  quar- 
ter deck,  where  the  ship  b  steered  by  means 
of  awheel. 

TILLANDSIA,  in  botany,  so  naoMd  in 
memory  of  Elias  Tillandshis,  professor  of 
physic  at  Ab6a,  a  genus  of  the  Hexandria 
Monogynia  class  and  order.  Natural  order 
ofCoronarise.  Bromeliae,  Jussieu.  Esseo- 
tial  character:  calyx  trifid  permanent;  co- 
rolla trifid,  bell«shaped ;  cajMmle  one-cdied ; 
seeds  comose.    There  are  sixteen  spedcs. 

TILT  (o«^,  a  boat  covered  frith  a  tilt ; 
that  is,  a  cloth  or  tarpaulin,  sustamed  by 
hoops,  for  the  sheltering  of  passengers. 

TIMBER,  includes  aU  kinds  of  feDed 
and  seasoned  uroods.  Of  all  the  diffieresit 
kinds,  known  in  Europe,  oak  is  tiie  bestfor 
buildbg,  and  even  when  it  lies  exposed  to 
air  and  vrater,  there  is  none  eqind  to  it. 
Fir-timber  is  the  next  m  degree  of  goodoes 
for  building,  especially  in  this  coontry; 
where  they  boild  upon  leases.  It  Mm 
from  oak  in  tins,  that  it  requires  not  Boch 
seasoning,  and  therefore  no  great  stock  Ik 
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required  befere-baod.  Fir  is  used  for  floor- 
ing, wainscotiiig,  and  the  ornamental  parts 
of  building  within  doors.  Elm  is  the  next 
in  ose,  especially  in  England  and  France ; 
it  is  very  tough  and  pliable,  and  therefore 
easily  worked;  it  does  not  readily  split ;^ 
and  it  bears  driving  of  bolts  and  nails  bet- 
ter than  any  other  wood;  for  which  reason 
it  is  chiefly  used  by  wheel-wrights  and 
coach-makers,  for  shafts,  naves,  &e.  Beech 
is  also  used  for  many  purposes;  it  is  very 
tough  and  white  when  young,  and  of  great 
strength,  but  liable  to  warp  very  much 
when  exposed  to  the  weather,  And  to  be 
worm-eaten  when  used  within  doors;  its 
greatest  use  is  for  planks,  bedsteads,  cliaus, 
and  other  household  goods.  Ash  is  likewise 
a  very  useful  wood,  but  very  scarce  in  most 
parts  of  Europe :  it  serves  in  buildings,  or 
for  any  other  use,  when  screened  from  the 
weather;  handspikes,  and  oars  are  chiefly 
made  of  it  Wild  chesnut-timber  is  by 
many  esteemed  to  be  as  good  as  oak,  and 
seems  to  have  been  much  used  in  old 
buildings;  but  vdiether  these  trees  are 
more  scarce  at  present  than  formerly,  or 
have  been  found  not  to  answer  so  well  as 
was  imagined,  it  is  certain  this  timber  is 
now  but  Uttie  used.  Walnut-tree  is  excel- 
lent for  the  joiner's 'use,  it  being  of  a  more 
curious  brown  colour  than  beech,  and  not 
»o  subject  to  the  worms.  The  popkir,  abel, 
and  aspen  trees,  which  are  very  litUe  dif- 
ferent from  each  other,  are  much  used  in- 
alead  of  fir ;  they  look  well,  and  are  tougher 
and  harder. 

The  goodness  of  timber  not  only  depends 
on  tlie  soil  and  situation  in  which  it  stands, 
bot  bkewise  on  the  season  wherein  it  is 
feUed.  In  this,  people  disagree  very  much ; 
Bowae  are  for  having  it  felled  as  -woa  as  its 
Iroit  is  ripe,  others  in  the  spring,  and  many 
in  the  antamn.  But  as  the  sap  and  mois- 
tare  of  timber  is  eertafaily  the  cause  that  it 
|MMhes  mnch  sooner  than  it  otherwise 
would  do,  it  seems  evident  that  timber 
^lould  be  felled  when  there  is  the  least  sap 
in  it,  viz.  from  the  time  that  the  leav^  be- 
gin to  foil,  till  the  trees  begin  to  bud.  This 
^rork  usually  commences  about  the  end  of 
April  in  Engkmd,  because  the  bark  then 
wwes  most  freely  i  for  where  a  quantity  of 
timber  is  to  be  felled,  the  statute  requires 
it   to  be  done  then,  for  the  advantage  of 


The  ancients  chiefly  regarded  the  age  of 
tbe  moon  in  felling  their  timber;  their  rule 
wms  to  foil  it  in  the  wain,  or  four  days  after 
tlie  new  moon,  or  sonetimet  in  the  but 


quarter.  Pluiy  advises  it  to  be  in  the  very, 
article  of  the  change,  which  happening  to 
be  in  the  last  day  of  the  winter  solstice, 
the  timber,  says  he,  will  be  incorruptible. 
Timber  should  likewise  be  cut  when  of  a 
proper  agej  for  when  it  is  either  too  young, 
or  too  old,  it  will  not  be  so  durable  as 
when  cut  at  a  proper  age.  It  is  said,  that 
oak  should  not  be  cut  nnder.sixty  years  old, 
nor  above  two  hundred.  Timber  trees,  how- 
ever, should  be  cut  in  their  prime,  when  al- 
most fidly  grown,  and  before  they  begin  to 
decay;  and  thb  will  be  sooner  or  later,  ac- 
cording to  the  dryness  or  moistness  of  the 
soil  where  the  timber  grows;  as  also  ac- 
cording to  the  size  of  the  trees ;  for  there 
is  no  fixed  rules  in  felling  of  timber,  expe-  « 
rience  and  judgment  must  direct  here  as  in 
most  other  cases. 

After  timber  has  beeu  felled  and  sawed, 
it  must  be  seasoned:  for  which  purpose 
some  advise  it  to  be  laid  up  in  a  very  dry 
airy  place,  yet  out  of  the  wind  and  sun,  or 
at  least  free  from  the  extremities  of  either; 
and  that  it  may  not  decay,  but  dry  evenly, 
they  recommend  it  to  be  daubed  over  witli 
cow-dnng.  It  must  not  stand  upright^  but 
lie  all  along,  one.  piece  over  anotiier,  only 
kept  apart  by  short  blocks  interposed  to 
prevent  a  certain  mouldiness,  'which  they 
are  otherwise  apt  to  contract  in  sweating 
on  one  another;  from  which  arises  fre- 
quently a  kind  of  fungus,  especially  if  there 
be  any  sappy  parts  remaining.  Others  ad- 
vise the  phmks  of  timber  to  be  laid  for  a 
few  days  in  some  pool  or  running  stream,  in 
order  to  extract  the  sap,  and  afterwards  tp 
dry  them  in  the  sun  or  air.  By  this  means, 
it  is  said,  they  vrill  be  prevented  firom;  ei- 
ther cliopping,  casting,  or  4deaving,  but 
against  shrinking  there  is  no  remedy*  Some 
agahi  are  for  burying  them  in  the  earth, 
others  in  a  heat :  and  some  for  scorcfamg 
and  seasoning  them  in  fire,  especially  piles^ 
posts,  &C.  which  are  to  st^nd  in  water  or 
earth.  The  Venetians  first  found  out  the 
method  of  seasoning  or  charring  by  fire ; 
which  is  done  after  this  manner ;  they  put 
the  piece  tP  be  seasoned  into  a  strong  and 
violent  flame,  in  this  they  continually  turn 
it  round  by  means  of  an  engine,  and  take  it 
out  when  it  is  every  where  covered  with  a 
black  coaly  crust :  the  internal  part  of  the 
wood  is  thereby  so  hardened,  that  neither 
earth  nor  water  can  damage  it  for  a  long 
time  afterwards. 

To  measure  round  timber,  let  the  mean 
circumference  be  found  in  foet  and  de* 
cimals  of  a  foot:  square  it,  multiply  thia 
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gqnare  by  the  decimal  0.«r957r,  and  the  says,  that  hi«e»pcrienc€liMtwigJit  Mm  Ait 

product  by  the  length.    Example.  Let  the  the  hea^  of  a  soond  tree  is  the  Strongest ; 

mean  circiiroferenr.e  of  a  tree  be  10.3  feet,  but  he  gives  no  instances.    It  is  certain^ 

and  the  length  J4  feet    Then  1 0.3  X  tO.3  from  many  observations  on  very  large  oaks 

X  0.07957^x24  =202.615,  the  number  of  and   firs,   that  the  heart  is  much  weaker 

cubical  feet  in  the    tree.     The   founda-  tban  the  exterior  parts,    t.  The  wood  next 

tion  of  this  rule  is,  that  when  the  dr-  the  bark,  commonly  called  the-  white  or 

cumierence  of  a  circle  is  1,  the  area  is  blea,  is  also  we^er  than  the  rest ;  and  tbt 

0.0795774715,  and  that  the  areas  of  circles  wood  gradually  increases  in  strength  as  we 

are  as  tlie  squares  of  their  circumferences,  recede  from  the  centre  to  the  blea.   3.  Tht 

3ut  the  common  wf.y  used  by  artificers  for  wood  u  stronger  in  the  middle  of  the  trunk 

measuring  round  timber,  differs  much  from  than  at  the  springing  of  the  branches  or  at 

this  rule.    They  call  one  fourth  part  of  the  the  root ;  and  the  wood  of  the  brsMsbes  is 

circumference  the  girth,  which  Is  by  them  weaker  than  that  of  flie  trunk.    4.  Tha 

reckoned  the  side  of  a  square,  whose  area  wood  of  the  north  side  of  all  trees  wfaidi 

»  equal  to  the  area  of  the  socUon  of  the  Vrow  in  our  European  climates  is  the  weak- 

tree;  therefore  they  squaTe  the  girth,  and  «n  and  that  of  the  south  east  side  is  the 

then  mulUply  by  Uie  length  of  the  tree,  strongest;  and  the  difference  is  most  re- 

According  to  their  method,  tlie  tree  of  the  markable  in  hedge  row  trees,  and  sncli  as 

hist  example  would  be  computed  at  159.13  grow  singly.    The  heart  of  a  tree  is  never 

cubical  feet  only.  in  Its  centiv,  but  always  nearer  to  the  north 

In  speaking  of  the  strength  of  timber,  or  »*'de,  and  the  annual  coato  of  wood  arc 

of  several  kinds  of  wood,  Mr.   Emerson  thinner  on  that  side.    In  conformity  with 

says  that  from  experiments  which  he  has  this,  it  is  a  general  opmion  of  carpentcra,  that 

made,  a  piece  of  good  oak,  an  inch  square  tunber  is  stronger  whose  annual  plates  are 

and  a  yard  Ion?,  supported  at  both  ends,  thicker.  The  trachea,  or  anr-vcsscls,  are 

will  bear  in  the  middle. for  a  short  time  weaker   than   the  simple  ligneous  fibns. 

about  330/6*  avoirdnpoise,  but  wiU  imme-  These  air-vessels  are  the  same  in  i 

"    diately  break  with  a  greater  weight.    Such  «"<*  number  of  rows  m  trees  of  the 

a  piece,  he  adds,  ought  not  in  practice  to  »pecies,  and  they  make  the  visible  i 

'be  trusted  for  any  length  of  time  with  more  tion  between  the  annual  plates.    Therefiwe 

than  one-third,  or  perhaps  one-fourth  part  when  tliese  are   thicker,  tb^  contani  a 

of  the  weight ;  he  then  gives  a  table  of  the  f«ater  proportion  of  the  simple  ligiieeai 

different  dej^rees  of  strength  of  several  sorts  "•>"'es.    5.  All  woods  are  more   tenaciov 

of  wood.    OUier  writere  who  have  entered  while  green,  and  lose  very  considerably  by 

at  lai^e  on  the  subject,  have  considered  the  drying  after  the  trees  are  felled.    The  only 

strength  of  material,  timber,  &c.  as  subject  «^thor  vrho  has  put  it  m  our  power  to  jadge 

to  fdur  different  kinds  of  strain.    1.  As  of  the   propriety  of  Ins   experiments  it 

they  may  ht  torn  asunder,  as  in  the  case  of  Muscbenbroek.  ^  He  has  descrH>ed  his  me- 

rdpes,   stretchers,   king^sts    tye-beams,  thod  of  trial  miimtely,  and  it  seems  anex- 

&c.    2*  As  tliey  mav  be  crushed,  as  in  the  ceptionable.    The  woods  were  all  fonwd 

ea^e  of  pillars,  posts,  and  trnss-beams.    3.  >nto  slips  fit  for  his  apparatus,  and  patt  of 

Jh  they  may  be  broken  across,  as  happens  ^«  ^^^  "^  ^^,  "^T  ^^  «  pw»B«ioptped  «f 

to  a  joist  or  lever  of  any  kind.    4.  As  they  one-filth  of  an  inch  square,  and  thereibia 

may  be  wrenched  or  twisted,  as  in  the  case  one4wenty.fifth  of  a  square  inch  in  sectioa. 

or  the  axle  of  a  wheel,  the  nail  of  a  press,  Tb«  absolute  strengths  of  a  square  mdi 

&c.    It  would  carry  us  much  beyond  the  were  as  follow : 
limits  of  this  work  to  enter  at  large  on  thr^e  2&t. 

several  subjects,  we  shall  tlierefore  confine  Ix>cu8t  tree 20,100 

ourselves   to   some  -  observations    on   the  Jujeb ;...  18,500 

strains  upou  timber,  which  may  be  practi-  Beech,  oak 17,300 

._     callynseful.  Orange 15,500 

Witli  fegard  to  the  cohesion  of  wood  we  Alder .T. 13,900 

may  premise,  l.  that  the  wood  immedi*  Elm ; 13,200 

ately  surrounding  the  pith,  or  heart,  of  the  Mulberry....; 12,500 

tree  is  the  weakest,  and  its  inferiority  is  so  Willow ;..>  12,500 

much  more  remarkable  as  the  tree  is  older.  Ash ;.. 12,000 

This  at  least  is  asserted  by  Mnsrhenbroek  Plum 11,800 

as  thft-TcsuU  of  experiments,  butM.  Buffon  Elder 10,000 
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PomegraiMte... ........  9,750 

Lemon 9,350 

Tamarind 8,750 

Fir 8,330 

Walnut 8,1S0 

Pitch  pine »...  7,650 

Quince.. 6,750. 

Cypress... 6,000 

Poplar 5,500 

Cedar 4,880 

M.  Mnscfaenbroek  has  given  a  very  mi* 
note  detail  of  the  experiments  on  the  ash 
and  the  wahiat,  stating  the  wei<?ht8  which 
^irere  required  to  tear  asunder  slips  taken 
from  tlie  four  sides  of  the  tree,  and  on  each 
aide  in  a  regular  progression  from  the  cen- 
tre to  the  circumference.  The  numbers  of 
this  table  corresponding  to  these  two  tim* 
i>ers  may  therefore  be  considered  as  the 
average  of  more  than  fifty  trials  made,  of 
each ;  and  he  says  that  all  the  others  were 
made  with  the  same  care.  We  cannot 
therefore  fee  ao^  reason  for  not  confiding  in 
the  results ;  yet  they  arc  considerably  higher 
than  those  given  by  some  otlier  writers..  M^. 
Pitot  says,  on  the  authority  of  his  own  ex- 
periments, and  of  those  of  M.  Parent,  that 
sixty  pounds  will  just  tear«sunder  a  square 
line  of  sound  oak,  and  that  it  will  bear  fifty 
with  safety.  This  gives  8,640  for  the  utmost 
strength  of  a  square  indi,  wluch  is  much  in- 
ferior to  Musrhenbroek%  valuation.  We 
fliay  add  to  tfiese. 

Ivory ^ 16,270 

Bone ^...    5,250 

Horn „ 8,750 

Whalebone 7,500 

Tooth  of  sea  calf.    ...    4,075 

The  reader  will  surHy  ob*€Vve,  tliat  tliese 
irnmbers  express  something  more  tlian  the 
atnmst  cohesion  ;  for  the  wrights  are  such 
as  will  very  quickly,  that  is,  in  a  minute  or 
two,  teai'  tlie  rod*  asnndt^r.  It  may  be*  said 
in  general,  that  two-thirds  of  these  weights 
^ril!  sensibly  impair  tlie  strength  after  a  con- 
siderable; while,  arid  that  one-haif  is  the 
utmost  tliat  can  remain  suspended  at  tliem 
without  risk  for  ever;  and  it  is  this  last 
allotment  that  the  engineer  should  reckon 
tipon  in  his  construction*.  There  is>  how- 
ever, considerable  difference  in  this  respect. 
Woods  of  a  very  straight  fibre,  siic^i  as  fir, 
fvifl  be  less  impatied  by  any  lead  which  is 


not  sufficient  to  break  them  immediately. 
According  to  Mr.  Emerson,  the  load  which 
may  be  safely  suspended  to  an  inch  sqAare 
is  as  follows : 

Iron 76,400 

Brass 35,600 

'     Hempen  rope 19,600 

Ivory 15,700 

Oak,  box,  yew,  plum- 
tree^....... .«... 7,850 

Elm,  ash,  beech 6,070 

Walnut,  plum .,,^ 5,360 

Red    fir,    holly,    elder, 

plane,  crab 5,000 

Cherry,  liazle 4,760 

Alder,  asp,  birch,  willow    4,t90 

Lead .- ;.....        430 

freestone 914 

He  gives  us  a  practical  rule,  that  a  cyr 
Under  whose  diameter  is  d  inches,  loaded  to 
one-fourth  of  its  absolute  strength,  wil) 
carry  as  follows : 

ewt» 

Iron. 135 

Good  rope , 2^ 

Oak.. 14 

Fir 9 

Experiments  on  the  transViQrse  strengtb 
of  bodies  are  easily  made,  and  accordingly 
are  very  numerous,  especially  those  made  - 
on  timber,  which  is  the  jcase  most  common 
and  most  interesting.  But  iii  this  great 
number  of  experiments  there  are  very  few  - 
from  which  we  can  draw  much  practical  in- 
formatisn.  T^  jexperiments  have  in  gene- 
ral been  made  on  such  small  scantlings,  that 
the  unavoidable  natural  inequalities  bear 
too  great  a  proportion  to  the  strength  of 
the  vTliole  piece.  Accordingly,  when  we 
compare  the  experiments  of  ditferent  au- 
thors, we  find  ttiem  differ  enormonsty,  and 
even  the  experiments  by  the  same  author 
are  very  anomalous.  The  compietest  series 
that  we  Imve  yet  seen  is  that  detailed  by 
Belidor  in  liis  *^  Science  des  Ingenieurs.'' 
They  are  contained  in  the  following  table. 
The  pieces  were  sound,  even-grained  oak. 
The  column  6,  contains  the  breadth  of  the 
pieccH  in  inches ;  the  column  d,  contains 
the^  depth ;  the  cohimn  ^  contains  their 
lengths  I  column  p,  oontain9  the  weights 
(in  potmds)  wl|ich  broke  them  when  hung 
on  their  midjMes  (  and  m  is  the  colqmQ 
of  averages  or  mediums^ 
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N. 

b. 

d. 

I 

P- 

m. 

Tic  eiMls  lying  looM. 

1 

1$ 

C   4001 

406 

2 

18 

IS 

608 

The  ends  firmly  fixed. 

3 

18 

f    810) 
I  812  i 

805 

* 

Loose. 

4 

18 

C1570) 

1580 

Loo^e. 

6 

36 

(   185) 

187 

Loose. 

6 

56 

i   286i 

283 

Fixed. 

7 

2 

36 

C1550^ 
-  1620S. 
^686i 

1685 

Loose. 

8 

If 

«1 

36 

C1665) 
-  1675>- 
<1640i 

1660 

Loose. 

By  eonparing  Ezperimento  1   and  3, 
the  strength  appears  proportional  to  the 
breadth.    Experiments  3  and  4,  show  the 
strength  proportional  to  the  sqmu«  of  the 
depth.     Experiments  1  and  5,  show  the 
strength  nearly  in  the  inverse  proportion  of 
the  lengths,  bai  with  a  sensible  deficiency 
in  the  longer  pieces.   Experiments  5  and  7, 
show'  the    strengths  proportional  to  the 
breadths  and  the  square  of  the  depths.    Ex- 
periments 1  and  7,  show  the  same  thing, 
compounded  with  the  inverse  proportion  of 
'   th^  length  ;  the  deficiency  relative  to  the 
length  is  not  so  remarkable  here.    Exped- 
ments  1  and  2,  and  Experiments  5  and  6, 
show  the  increase  of  strength,  by  fiv tening 
Ihe  ends^  to  be  in  the  proportion  of  2  to  3. 
The  theory  gives  the  proportion  of  2  to  4. 
Bnt  a  difference  m  the  manner  of  fizhig 
may  prodnce  tMs  deviation  fii^m  the  theory^ 
which  only  supposed  them  to  be  held  down 
at  places  beyond  the  prope,  as  when  a  Joist 
is  held  in  the  walls,  and  dso  rests  on  two 
pillars  between  the  walls.    We  shall  bere 
give  an  abstract  of  M.  Boffon's  experi* 
ments.    He  relates  a  great  nomber  vrluch 


he  had  prosecuted  daring  two  years  on 
small  battens.    He  found  that  the  odds  of 
a  single  layer,  or  part  of  a  layer,  m<HPe  or 
less,  or  even  a  different  disposition  of  tliem, 
had  such  influence  that  he  was  obliged  to 
abandon  this  method,  and  to  have  recoorM 
to  the  largest  beams  that  he  was  mUe  to 
break.    The  following  table  exhibits  oae 
series  of  experiments  on  bars   of  aooad 
oak,  clear  of  knots,  and  foar  inches  sqinare. 
The  is  aspecimen  of  all  tbe  rest.  r.*Jn«qi  i, 
is  the  length  of  the  bar  in  feet  clear  betwen 
the  supports.  Cobunn  2,  is  the  weight  of  the 
bar  (the  second  day  after  it  was  lidled)  m 
j;>ound8.     Two   bars  were  tried  of  each 
length.    Each  of  the  first  three  fsun  cem- 
sistod  of  two  cuts  of  the  same  tree.     The 
one  next  the  r^ot  was  always  foand  the 
heaviest,  stifiest,  and  stroqgast      Ipdeeii 
M.  BiaSon  says,  that  this  was  iawmnaUfy 
tme»  that  the  heaviest  was  ahmjFs   Iha 
strongest ;  and  he  recommends  it  as  m  mme 
role  for  the  choice  of  timber.    He  fieds 
that  this  isalways  the  case  when  the  tiniihcr 
has  grown  vigorously,  fonnmg  very  thick 
layers.    But  he  also  observes,  that 
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this  is  only  during  the  advancM  «f  the  tree 
to  mttnrity ;  for  the  strength  of  the  dif- 
ferent circles  approaches  gradually  to  eqiia- 
lily  during  the  trejc's  healthy  growtli,  and 
then  it  decays  in  these  parts  in  a  contrary 
order.  Our  tool-makers  assert  the  same 
thing  with  respect  to  beech ;  yet  a  contrary 
opinion  is  very  prevalent  ^  and  wood  with  a 
fine,  that  is,  a  small  grain,  is  frequently 
preferred.  Perhaps  no  person  has  ever 
made  the  trial  with  such  minuteness  as 
AL  Bnffon,  and  much  deference  is  thought 
.to  be  due  to  his  opmion.  Column  S,  is 
the  number  of  pounds  necessary  for  break- 
ing the  tree  in  the  course  of  a  few  minutes. 
Column  4,  is  the  inches  which  it  bent  down 
before  breaking.  Column  5,  is  the  time  at 
which  it  broke. 


1 

t 

3 

4 

5 

7 

j  60 
I    56 

5350 
5275 

3.5 
4.5 

29 
22 

8 

5  68 
i    63 

4600 
4500 

3.75 
4.7 

15 
13 

9 

l?i 

4100 
3950 

4.85 
5.5 

14 
12 

10 

is 

3625 
3600 

5.83 
6.5 

15 
^15 

12 

J  100 
I  98 

3050 
2925 

7. 
8. 

Mr.  George  Smart,  well  known  for  his 
pnMstical  knowledge  of  mechanics,  in  al- 
noat  every  department,  says,  that  after 
isakbig  many  experiments  on  timber^  and 
e«nipaiing  them  with  those  of  Belidore, 
RufioQ,  &c. :  the  differences  were  so  great 
tlmt  it  wouki  be  wasting  time  to  ennmerate 
tbem.    He  therefore  mentions  some  nsefiil 
observationa  necesiiry  to  be  known  by  all 
tbose  mechanies  who  ose  timber ;  and  points 
ovtsome  evident  errors  in  a  table  of  Beli- 
cl#re*s,  supposed  to  be  the  result  of  the  best 
•et  of  experiments    ever    produced    m 
ftcaasverse  strains.    He  tells  as,  that  a  bar 
a£  wood,  thirty-iix  inclies  lov^,  and  one 
inch  square,  supported  at  the  ends  by  two 
pvopsy  will  break  with  a  weight  of  187 
jMMBds  oo  the  middle,  if  it  is  loose  at  the 
««ds  ;  but  if  the  ends  afe  firmly  fixed,  it 
^vrlB  require  283  pounds  to  break  it.  «Thia 
appeared  to  me,"  says  Mr.  Smart,  '<so 
g^rcat  an  error,  that  I  waa  induced  to  put  lit- 
tle or  no  confidence  Ui  many  of  Us  experi- 


ments ;  and,  in  eonseqvenee,  I  made  two 
laths  of  fir,  of  the  same  dimensions,  one 
with  a  strong  shoulder  at  each  end,,  to  pre« 
vent  its  bending,  which  having  firmly  fixed 
in  a  framc^  it  carried  a  weight  more  than 
ten  times  greater  than  that  which  vras 
loose/* 

The  fibres  of  timber  requiring  so  great  a 
force  to  tear  them  asunder  in  a  vertical  di- 
rection, and  being  easily  broken  by  a  trans- 
verse strain,  when  compared  to  that  of  a 
rope  carrying  nearly  an.  equal  weight  in  all 
directions,  opens  a  wide  field  for  weftil  ex- 
periments. All  timber  trees  have  their  an- 
nual circles,  or  growths,  which  vary  greatly 
according  to  the  soil  and  exposure' to  the 
sun.  The  northeast  side  of  the  trees  (behig 
much  smaller  in  the  grain  than  the  other 
parts,  which  are  more  exposed  to  the  sun) 
is  strongest  for  any  column  that  has  a  vreight 
to  support  in  a  vertical  direction  ;  becau^ 
ito  liard  circles,  or  tubes,  are  nearer  each 
other,  and  the  area  contains  a  greater  quan- 
tity of  them  ;  nor  are  they  so  liable  to  be 
compressed  by  the  weight,  or  to  slide  paat 
each  other,  as  when  they  are  at  a  gr^ter 
distance.  On  the  other  hand,  this  partof 
the  tree  is  not  fit  fof  a  transverse  stiain^  be- 
cause the  nearer  the  hard  circles  are  to 
each  other,  the  easier  the  beam  will  break, 
there  being  so  little  space  between  them, ' 
that  one  forms  a  fiilcmm  to  break  the  other  / 
upon  ;  but  that  part  of  a  tree,  the  tubes  of 
which  are  at  a  greater  distance,  or  of  larger 
grain,  is  more  elastic,  and  requires  a  greater 
force  to  break  it;  because  the  outside  fibre 
on  the  convex  side  cannot  snap  till  the  next 
one  is  pressed  upon  it,  which  forms  the  ful- 
crum to  break  it  on.  It  is  generally  ob- 
served in  hirge  timbers,  such  as  masts,  that 
the  firactnre  is  seldom  on  the  convex,  but 
usually  on  the  concave  side  ;  which  «s  owing . 
to  the  fibres  on  the  concave  side  being  more 
readily  forced  past  each  other,  and  those  on 
the  convex  being  so  difficult  to  be  torn 
asunder,  that  they  cannot  snap,  in  conse- 
quence of  the  largeness  of  the  segment  of 
the  circle  they  describe  when  on  the  strain. 
The  curve  described  by  the  inner  layers  of 
the  wood  being  so  large^  and  indeed  little 
less  tium  a  straight  Une^  cannot  form  a  fiil- 
cmm  to  break  the  outer  ones  upon ;  and  as 
the  convex  side,  or  timt  on  which  the  fibres 
are  extended,  ought  to  be  always  free  firom 
any  mortise  or  incision  on  the  outside,  the 
strength  decreases  as  it  approadieB  the 
centre.  Mr.  Smart  has,  in  a  paper  m  the 
'<  Repertory,"  given  durections  bow  to  cut 
and  join  timber  so  as  to  have  the  greatest* 
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strength,  and  to  torn  to  the  greatest  adfan- 
tage,  of  having  the  best  part  of  the  tree  in 
the  place  where  the  hardness  and  strength 
are  most  wanted,  m.  in  the  corners  wliich 
form  the  abutments ;  whereas  the  same 
tree  sqoared  into  a  parallel  beam,  woald 
have  been  much  smtdler,  and  the  soft  or 
•appy  parts  of  the  wood  exposed  to  the  ac- 
tion of  the  air  and  moisture.  In  flush- 
framing  it  is  observable,  that  the  foiiure  of 
all  timber  in  old  buildings  lias  commeqced 
much  sooner  than  they  otherwise  would 
bave  done,  owing  to  the  sappy  wood  being 
mt  the  comers  of  the  principal  beams,  which 
soon  decays,  as  its  spongy  quality  attracts 
the  moisture ;  whereas  the  heart,  espe- 
dally  of  oak,  will  be  as  sound  as  the  first  day 
it  was  used. 

As  all  beams  take  theik*  weight  horizon- 
tally, or  on  any  transverse  bearing,  have 
their  principal  strain  on  the  upper  and  lower 
auriace,  every  workman  ought  to  guard 
against  having  sap  in  beams,  because  if 
they  do  not  immediately  decay,  they  shrink, 
HP  as  to  let  loose  all  the  framing,  and  soon 
cripple  the  building  or  machine ;  but  on 
Mr.  Smart's*  plan  the  sappy  part  of  the  wood 
is  exduded  from  what  would  cause  its  de- 
cay, and  the  timber  increased  in  quantity  is 
considerably  more  than  the  extra  hboor 
and  expense. 

Timber  trtet,  in  law,  are  properly  oak, 
ash,  and  elm.  In  some  particular  coun- 
tries, by  local  custom,  other  trees,  lietng 
commonly  there  made  use  of  for  building, 
are  considered  as  timber.  Of  these,  bemg 
part  of  tlie  fireehold,  larceny  cannot  be 
committed  ;  but,  if  they  be  severed  at  one 
time,  and  carried  away  at  another,  then  the 
stealing  of  them  is  larceny.  And  by  several 
late  statutes,  the  stealing  of  them'  m  the 
first  instance  is  made  felony,  or  incurs  a  pe- 
cuniary forfeiture.  For  the  better  preser- 
wition  of  roots,  shrubs,  and  plants,  it  is 
enacted,  by  (T  George  III.  c.  48,  tiiat  every 
person  convicted  of  damaging,  destroying, 
or  carrying  away  any  timber- tree,  or  trees, 
or  trees  likely  to  become  timber,  without 
consent  of  the  owner,  Sec.  shall  forfeit  ibr  ' 
the  first  offence  not  exceeding  202.  wiHi 
the  cfaai^  attending ;  and  on  non-payment 
shall  be  committed  for  not  more  than 
twelve,  nor  less  than  six  months  ;  for  the 
second  offence,  a  sum  not  exceeding  SOL 
and  on  non-payment  shall  be  committed  lor 
not  more  than  eighteen,  and  not  less  than 
twelve  months  ;  and  for  the  third  offence,  is 
to  be  transported  for  seven  years.  AU 
ny^  beech,  chesmit,  wilimty  ash,  ebn»  ce» 
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dar,  fir,  asp,  lime,  sycamore,  and  btreii- 
trees,  shall  be  deemed  and  tAen  to  be 
timber  trees,  within  the  true  meaninf;  and 
provision  of  this  act.  Persons  convicted 
of  plucking  up,  spoiling,  or  taking  away  sBy 
root,  slirub,  or  plant,  out  of  private  culti- 
vated ground,  shall  forfeit  (6r  the  first  o^ 
fence,  any  sum  not  exceeding  40s.  with  the 
charges  ;  for  the  second  offence,  a  sum  not 
exceeding  5/.,  with  the  charges ;  and  for 
the  third  offence  are  to  be  tranqx^rted  lor 
seven  years.  'A  power  is  giveji  to  justices 
of  the  peace  to  put  this  act  in  execntiofi. 

TIME,  a  succession  of  phenomena  in  the 
^  universe ;  or  a  mode  of  dnration,  marked 
by  certain  periods  or  measures,  diiefiy  by 
the  motion  and  revolution  of  tlie  sun.    1  be 
idea  of  time,  in  the  general,  Mr.  Locke  ob- 
serves, we  acquire  by  considering  any  part 
of  infinite  duration  as  set  out  by  periodical 
measures  :  the  idea  of  any  particular  time, 
or  length  of  duration,  as  a  day,  an  hour,  &c 
we  acquire  first,  by  observing  certain  a  p. 
pearances  at  regular,  and,  seemingly,  at 
eqojdistant  periods.    Now,  by  being  able 
to  repeat  those  lengths  or  measures  of  time^ 
as  often  as  we  will,  we  can  iniagibe  daia- 
tion,  where  notbmg  really  endnrcs  or  ex- 
ists; and  thus  we  imagine  to  morrow,  neit 
year,  &c.    Some  of  Uie  latter  school  philo- 
sophers define  time  to  be  the  duration  of  a 
thuig,  whose  existence  is  neither  witlioot 
Seginuing  nor  end :  by  which  time  is  dis- 
tinguished from  eternity.    Time  is  distin- 
guished into  absolute  and  relative.     Abeo- 
lote  time,  is  time  considered  in  itself,  and 
Mrithout  any  relation  to  bodies,  or  tbetr  mo- 
tions.   This  flow  sequally,  t.  e,  never  pro-  * 
ceeds  faster  or  slower,  but  glides  on  in  a 
constant,  equable  tenor.    RelattTe  timr,  is 
the  sensible  measure  of  any  duration,  by 
means  of  nuition*    For,  since  that  eqimfale 
fiux  of  time  does  not  affect  our  senses,  nor 
is  any  way  immediately  cognisable  thereby, 
there  is  a  necessity  for  calling  ii|  the  help 
of  some  nearly  equable  motion  to  a  sens  ble 
measure,  whereby  we  may  determine  its 
quantity  by  the  correepond^cy  of  the  parts 
of  tliis  with  tliose  of  that    Henect  as  wo 
judge  those  times  to  be  equal  vrhicfa  pass^ 
while  a  moving' body,  proceeding  with  aa 
equable  velocity,  passes  over  equal  spaces ; 
so  we  judge  those  Cintes  to  be  equal,  wkids 
flow  while  the  sun,  moon,  and  other  hm^oa- 
ries,  perform  their  revolutions,  vriacfa,  to 
our  senses,  are  eqnaL    But  since  the  fiax  of 
time  cannot  be.  accelerated,  nor  retarded, 
whereas  all  bodies  ^move  aoaietinfea  fiuler 
and  someUmes  stower^  aad  ^bore  is,  pet» 
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baps,  no  perfectly  equable  motion  in  all  na- 
ture, it  appears  hence  to  follow,  that  abso-. 
Jute  time  should  be  something  truly  and 
really  distinct  from  motion.  But,  accord- 
ing to  Lucretius: 

*«  Time,  of  itself,  is  nothing,  but  from 

thought 
Receives  its  rise;    by  labouring  fancy 

wrought 
Flrom  throgs  consider'd,  whibt  we  think 

on  some 
As  present,  some  as  past,  or  yet  to  come. 
No  thought  can  think  on  thne,  tbats  still 

'  confest, 
Bnt  thinks  on  thmgs  in  motion,  or  at 

rest." 

TiMB  ustrcnofmciO^  is  that  taken  purely 
from  the  motion  of  the  heavenly  bodies, 
witfaoot  any  other  regard. 

Time  ctvU,  is  the  former  time  accommo- 
dated to  civil  uses,  and  formed  and  distin- 
gOHhed  into  years,  months,  days.  Sec. 

TiMB,  in  mnsic,  is  an  afiectioii  of  sound, 
whereby  we  denominate  it  long  or  sbort» 
with  regard  to  its  continuance  in  the  same 
degree  of  time. 

TIN,  hi  mineralogy,  a  genus  of  meti^ls, 
of  which  there  are  three  species :  1.  Tin- 
pyrites;  colonr  intermediate  between  steel- 
grey  and  brass-yeUow ;  bnt  usually  more  in- 
clined to  the  first ;  it  occurs  massive  and 
dnaeminated;  internally  it  is  glistening, 
sometimes  shining,  and  seldom  passing  into 
^lendent ;  its  lustre  is  metallic ;  it  is  brit- 
tle, and  the  specific  gravity  is  somewhere 
between  4.3  and  4.8.  Before  the  blowpipe, 
it  gives  out  a  sulplrareous  odour,  and  melts 
easily,  withont  being  reduced,  into  fi  black 
scoria.  It  communicates  a  yellow  or  green 
eokmr  to  borax.    It  consists  of 

Tin 34 

Copper o6 

Iron 3 

Sulphur 25 

Earth .'. ,....^ 

100 

It  is  found  at  Wheal- rock  and  St.  Agnes 
in  Cornwall,  where  it  occnra  in  a  vein  about 
nine  feet  wide,  accompanied  with  copper 
pyrites  and  brow)o  blende. 

i.  Tin-stone,  which  is  hard,  brittle,  and 
very  heavy,  the  specific  gravity  being  from 
5.8  to  6.9  or  7.  Before  the  blow-pipe  it 
decrepitates,  becomes  paler,  and,  where  it 
rests  on  the  charcoal,  is  reduced.  When 
fivated,  it  is  converted  into  a  grey  oxide. 


TIN 

A  5pecimen,  analysed  by  Klaproth,  con- 
tained 

Tin 77.50 

Iron .' 0.25 

Oxygen 21.50 

Silica :...      .75 

100.00 

It  occurs  only  in  primitive  rocks,  as  gne- 
nite,  gneiss,  mica-slate,  «nd  ckiy-shite,  and 
is  said  to  be  the  oldest  of  all  t)ie  metals.  It 
occurs  either  disseminated  in  the  rock,  or  in 
beds,  or  veins.  It  is  usually  accompanied 
with  quartz,  mica,  &c.  and  is  also  foun4  in 
great  quantities  in  alluvial  land.  The  greater 
part  of  the  English,  much  of  the  Spanish, 
and  the  greater  proportion  of  that  fi^m  In- 
dia, occurs  in  that  situation. 

Tin  is  not  found  m  many  countries ;  bnt 
vrhere  it  exists  at  all,  it  ia  in  very  consider* 
able  quantities.  In  Europe  there  are  only 
three  tin  districts :  the  first  is  in  Saxony 
and  Bohemia  ;the  second  in  Cornwall ;  and 
the  third  is  that  of  Gallicia,  on  the  borders 
of  Portugal.  It  is  found  in  many  parts  of 
Asia,  and  in  South  America.  It  is  worked 
as  an  ore  of  tin,  and  from  it  all  the  tin  of 
commerce  is  obtained.  Its  name  is  derived 
from  the  quantity  of  tin  which  it  affords, 
and  its  uometallic  aspect. 

3.  Cornish  tin-ore,  or  wood  tin ;  which, 
like  the  last,  is  very  heavy ;  before  the  blow* 
pipe  it  is  infusible  ;  it  consists  of  about  69 
parts  of  tin,  with  iron  and  arsenic  It  has 
hitherto  been  found  only  in  Cornwall,  and* 
there  in  alluvial  land.  It  is  very  like  browir 
.  hematite,  from  which  it  is  dbtingnished  by 
its  colonr,  its  rolled  pieces,  {greater  hard* 
ness,  and  higher  specific  gravi^.  We  now 
turn  to  tin,  in  a  chemical  view. 

Tin  is  a  metal  of  a  silver-white  colonr, 
very  ductile,  and  malleable,  gives  out,  while 
bendUif?,  a  crackling  noise,  is  fusible  at  a 
heat  much  less  than  that  of  ignition,  is  solu- 
ble in  muriatic  arid,  and,  by  dilute  nitric 
acid,  is  rapidly  converted  into  a  white  ox- 
ide. Tin  has  been  known  from  the  earliest  •^ 
ages.  It  was  much  employed  by  the  Egyp- 
tians in  the  arts,  and  by  the  Greeks  as  an 
alloy  with  other  metals.  Pliny  speaks  of  it 
under  the  name  of  white  lea<l,  as  a  metal 
well  known  in  the  arts,  and  even  applied  in 
the  fiibrication  of  many  ornaments  of  lux- 
ury. He  ascribes  to  the  Ckinls  the  inven- 
tion of  the  art  of  tinning,  or  covering  other 
metals  with  a  thin  coat  of  tin.  The  alcbe^ 
mists  were  much  employed  in  their  re- 
seardies  eooceming  tin,  and  gave  it  ih»^ 
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\  of  Jnpiter,  from  which  the  salts,  ot 
preparatioiis  of  tin,  were  called  jovial.  Since 
their  time,  the  natare  and  properties  of  tin 
have  been  particularly  investigated  by 
many  chemists,  and  it  has  proved  the  sub- 
ject of  some  important  discoveries  in  che- 
mical science.  Tin  exists  in  nature  in  three 
ditiRerent  states.  1.  It  is  fonnd  native ;  2.  In 
the  state  of  oxide;  and,  3.  In  that  of  snl> 
phnrated  oxide.  Native  tm  is  in  brilUaiit 
plates,  or  regularly  crystallised.  The  na- 
tive oxide  of  on,  vrhich  is  the  most  common 
ore  of  this  metal,  exists  under  a  variety  of 
forms.  It  is  generally  found  crystallized. 
The  snlphuret  of  tm  is  of  a  pale,  or  dark- 
grey  colour,  and,  when  pure,  has  some  resem* 
bhmce  to  an  ore  of  silver.  To  obtain  the  me- 
tal from  its  ores,  they  are  first  roasted,  and 
then  treated  with  a  flnx,  to  reduce  the  metal. 
After  the  ore  is  roasted,  it  iuses  readily  with 
three  times  its  weight  of  black  flux,  and 
m  little  decrepitated  muriate  of  soda.  In  the 
humid  vray,  native  tin  may  be  dissolved  in 
nitric  acid,  which  readily  oxidates,  and  re- 
duces it  to  the  state  of  white  powder,  which 
is  an  oxide  of  tin ;  and  if  it  contain  iron  and 
copper,  these  two  metals  remain  in  the  so- 
lution. Tin  is  of  a  white  colonr,  nearly  as 
brilliant  as  silver.  The  specific  gravity  of 
tin  is  nearly  7.5.  It  is  one  of  the  softest  of 
the  metals.  It  is  extremely  flexible,  and 
so  malleable,  that  it  can  be  easily  beaten 
out  in  plates  to  ^  part  of  an  inch,  which 
is  the  thickness  of  thifoil.  It  has  little  elas* 
ticity  or  tenacity.  A  wire  of  this  metal^ 
about  one-tenth  of  an  inch  m  diameter,  sup- 
ports i  weight  of  about  thirty  pounds,  with- 
out breaking.  Tin  is  susceptible  of  very 
considerable  expansion-,  by  means  of  calo- 
ric, and  on  this  account  it  has  been  pro- 
posed to  employ  it  as  a  pyrometer.  Tin  is 
oUe  of  tlie  most  fusible  of  the  metals,  and 
melts  at  the  temperature  of  442o ;  but  it  re- 
quires a  very  high  temperature  to  hiise  It 
in  vapour.  If  it  be  allowed  to  cool  slowly, 
and  when  the  suriiMse  becomes  solid  by 
pouring  out  part  of  the  liquid  metal,  ciys- 
tals  are  formed,  composed  of  a  great  num* 
ber  of  small  needles.  Tin  is  a  good  con- 
ductor of  eleetridt^.  It  possesses  a  pecu- 
liar odour,  which  is  communicated  to  the 
hands  by  friction.  It  ha^  also  a  percepti- 
ble taste.  When  this  metal  is  exposed  to 
the  air,  it  is  soon  tarnished,  Ind  assomes  a 
greyish  vrhite  colour ;  but  it  undergoes  no 
further  change.  Mlieo  it  k  melted  in  an 
open  vessel,  it  is  soon  covered  with  a  grey- 
ish pelKcle,  which  is  the  commeacement  of 
Ihe  oxidatioB  of  the  metaL    When  tiiii  pel* 


yde  is  removed,  another  §om»,  and  so  oa 
successively,  till  the  whole  is  oxidated.  By 
continuing  the  heat,  and  by  agitation,  the 
process  goes  on  more  rapidly,  and  the  me- 
tal is  converted  into  a  virfaitish  powder. 
This  oxide  contains  about  twenty  parts  of 
oxygen  in  100  of  the  metal.  With  the  ad- 
dition of  lead,  to  promote  the  oxidatioB, 
this  oxide  is  the  putty  of  tin.  It  contuns 
about  two  parts  of  oxide  of  lead,  and  Mie 
part  of  oxide  of  tin.  But  when  tin  b 
strongly  heated,  it  is  converted  into  a  fiwe 
vrhite  oxide^  which,  during  the  process, 
gives  out  a  vivid  white  flame.  Tliis  oxide 
is  condensed  in  the  cold,  and  crystallizes  ia 
shining,  transparent  needles. 

Tin  cpmbines  with  two  proportions  of 
oxygen,  thus  forming  two  oxides.  The  yel- 
low oxide,  which  luu  the  smaller  propor^ 
tion  of  oxygen,  may  be  prepared  by  dis- 
solving tin  in  nitric  acid  dUuted  with  vtater, 
without  the  aid  of  heat  By  precipitating 
the  oxide  with  pure  potash,  it  b  obtamed 
in  the  form  of  a  yellowish  powder.  Its 
component  parts  are 

Oxygen. SO 

Tin 80 

100 

By  diraolvmg  tm  in  concentrated  nitric 
acid,  with  the  assistance  of  heat,  the  vrhole 
b  converted  whh  effervescence  into  a  white 
powder,  which  faUs  to  the  bottom  of  the 
vessel.  The  component  parts  of  tfab  tfxide 
are  28  oxygen,  and  7i  of  tin. 

Phosphonis  combhiesvoy  reacfily  wtth 
tin,  by  projecting  bits  of  phosphoias  oa 
melted  tin  in  a  crucible.  A  phosphoret  of 
tm  b  thus  obtained,  which  crystallizes  on 
cooling.  Thb  compound  b  of  a  sHvety 
white  colour,  may  be  cut  with  a  knife,  and 
extended  under  tiie  liammer,  but  soon  se- 
parates ixkio  plates.  Sulphur  combines  very 
readily  with  tin,  by  adding  the  sulphur  to 
the  metal  while  in  a  state' of  fiision.  Hms 
compound  forms  a'  greyish  or  blnisb  mat- 
ter, which  has  a  metallic  histrey  a  lamel- 
bted  structure,  and  crystallists  in  cuIms,  or 
in  octahedrons.  It  b  decomposed  by  acUs 
with  effervescence.  The  eontponent  parti 
are|  according  to  BergnMm, 

Tin 80 

Sulphur 20 

ioo 


if  equal  parts  af  oxide  of  tin  aad 
be  fosed  together  in  a  retort, 
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add,  and  some  snlphar,  are  disengaged,  and 
tliere  remains  in  tlie  vessel  a  compound  of 
a  brilliant,  golden  colour.  It  crystallizes 
in  six-sided  plates.  It  is  not  acted  on  by 
the  acids.  When  it  js  strongly  heated,  it 
gives  oat  sulpfanrons  acid  and  sulphur,  and 
there  remains  behind  a  black  mass,  which 
Is  snlphoret  of  tin.  This  compound,  which  is 
a  snlphurated  oxide  of  tm,  was  formerly 
dbtinguished  by  the  name  of  aumm,  musi- 
▼am,  musicuito,  or  mosaicum.  The  coropo- 
neat  parts  of  this  snlphurated  oxide  of  tin 
are 

Oxide  of  tin 60 

Sulphur 40 

100 

Tin  enters  into  combination  with  many 
of  the  metals,  and  forms  alloys  with  them, 
some  of  which  are  of  great  importance.  It 
also  combines  with  acids,  and  forms  salts. 

Of  the  alloys,  the  most  important  is  that 
of  tfai  and  copper,  with  some  other  addi- 
tions, which  forms  bronze,  bell-metal,  spe- 
colnm,  metal,  &c.  The  alloy  of  tin  and 
lead,  in  equal  parts,  forms  phiml)ers'  solder. 
The  alloy  of  tin,  lead,  and  bismuth,  in  the 
proportions  of  3,  5,  and  8,  forms  a  com- 
pound that  melts  in  a  heat  somewhat  less 
than  that  of  boiling  water.  The  amalgam 
«>f  mercury  with  tm  is  used  in  silvering  of 
mirrors.  Pewter  is  an  alloy  of  tin  and  lead, 
which  was  formerly  very  much  used,  more 
so  than  any  other  metallic  alloy,  being  the 
common  material  for  pkites,  dishes,  and 
other  domestic  utensils.  Its  use  now  is  al- 
most universally  superseded  by  pottery, 
which  is  lighter,  more  readily  kept  clean, 
and  much  cheaper,  though  certainly  less 
durable,  on  account  of  the  brittleness  of 
the  latter.  The  name  of  pewter  has  been 
given  to  any  malleable  white  alloy,  into 
which  tin  largely  enters,  and  its  composi- 
tion is  so  various,  .that  hardly  any  two  ma- 
miActorers  employ  precisely  the  same  in- 
gredients, and  the  same  proportions.  The 
IkoMt  kind  of  pewter  contains  no  lead^  what- 
ever, but  consists  of  thi  with  a  small  alloy 
of  antimony,  and  sometimes  a  little  copper; 
and  in  aO  the  superior  kinds  of  pewter,  the 
tin  forms  by  far  the  greater  part  of  the 
mixture.  Pewter  may  be  used  for  vessels 
containing  vrine,  and  even  vinegar,  provided 
there  be  from  86  to  Qt  psirts  of  tin  in  the 
alloy,  without  the  smallest  danger ;  hence  its 
me  as  a  measure.  The  specific  gravity  of 
a  mixture  of  tin  and  lead  is  less  than  the 
mean  specific  gravity  of  the  two  metals  se- 
parately. 


TIP 

Tin^b  much  used,  particularly  in  the 
state  of  very  thin  leaves :  it  is  then  called 
tin«foil.  This  is  made  from  the  finest  tin, 
first  cast  into  an  ingot,  then  laminated  to  a 
certain  extent,  and  afterwards  beat  out 
with  a  hammer.  Tin  is  used  for  tinning 
copper,  iron,  &c.  and  the  salts  of  tin  are 
employed  In  dyeing. 

Tin  pfaftf,  Hnmng,  Tin  combines  with 
Iron,  and  acOieres  strongly  to  its  surface, 
forming  a  thin  covering.  This  b  one  of  the 
most  useful  combinations  of  tin,  for  it  ren- 
defs  tiie  iron  tit  for  a  great  many  valuable 
purposes,  for  which,  otherwise,  on  account 
of  its  strong  tendency  to  oxidation,  or 
rusting,  it  would  be  totally  inapplicable. 
This  is  wen  known  by  the  name  of  tin- 
plate,  or  white  iron.  The  process  of  tin- 
ning iron  is  the  following :  the  plates  of  iron 
bebg  reduced  to  the  proper  thickness,  are 
cleaned  by  means  of  a  weak  acid.  For  this 
purpose  the  surface  is  first  cleaned  with 
sand,  to  remove  any  rust  that  may  have 
formed.  They  are  then  immersed  in  wa- 
ter, acidulated  with  a  small  quantity  of  sul- 
phuric acid,  in  which  they  arc  kept  for 
twenty-fotir  hours,  and  occasionally  agi- 
tated. They  are  tlien  well  nibbed  with 
'  cloths,  that  the  surface  may  be  perfectly 
clean.  The  tin  is  fused  in  a  pot,  the  sur- 
face of  which  is  covered  with  an  oily  or  re- 
sinous matter,  to  prevent  its  oxidation. 

The  phites  of  iron  are  then  immersed  in 
the  melted  tin,  and  are  either  moved  about 
in  the  liquid  metal,  or  are  dipped  several 
difierent  tiroes.  They  are  then  taken  out, 
and  rubbed  with  saw-dust  or  bran,  to  re- 
move the  impurities  from  tiie  surface. 

TINCTURE,  is  commonly  understood 
to  be  a  coloured  infusion  of  any  substance, 
in  alcohol.  It  is  a  preparation  much  em- 
ployed in  Pharmacy,  with  many  articles 
of  tiie  Materia  medica  (which  see),  parti- 
cularly vegetable  barks,  aromatics  of  all 
kind<,  and  many  of  the  resins  and  gum 
resins,  which  yield  to  alcohol,  by  infusion, 
that  part  of  their  substance  in  which  most 
of  the  medicinal  virtue  resides. 

Tincture,  in  heraldry,  the  hue  or  cor 
louf  of  any  thing  in  coat  armour,  under 
which  denomination  may  also  be  included 
the  two  metals,  or  and  argent,  because  they 
are  often  represented  by  yellow  and  white. 

TIPHIA,  in  natural  history,  a  genus  of 
insects  of  the  order  Hvmenoptera.  Mouth 
with  a  membranaceous  rounded  jaw,  the 
mandible  arched  and  acute;  no  tongue; 
four  feelera,  filiform,  unequal,  and  inserted 
in  the  middle  of  the  Kp ;  antennae  filiform ; 
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ihorty  convolute  *,  stiog  concealed  >witfain 
the  abdomen.  There  are  about  twenty- 
seven  species,  in  two  divisions:  A.  jaw 
vaulted;  Hp  membranaceous,  emargioate. 
B.  jaw  rounded  ^  lip  bomy,  three-toothed. 

TIPULA,  in  naturaLhi^tory,  erane-Jly,  a 
genuf  of  insects  of  the  order  Diptera.  Mouth 
with  a  very  short  membranaceo^  probos- 
^,  the  back  grooved  and  receiving  a  bris- 
tle; two  feelers,  incurved,  filiform,  and 
longer  than  tlie  head;  the  antennas  are 
mostly  filiform.  Tliere  are  nearly  one 
bundred'and  fifly  species,  in  two  sections, 
distinguished  by  their  wings.  The  insects 
in  the  division  A  have  their  wings  expand- 
ed ;  those  in  B  have  them  incumbent. 

Most  of  the  insects  of  this  genus  are,  very 
like  the  gnat;  they  feed  on  various  sub- 
atances :  the  larvae  are  without  feet,  soft,  and 
cylindrical,  with  a  truncate  toothed  head ; 
and  feed  on  the  roots  of  plants :  the  pupa 
is  cylindrical,  two-liomed  before,  and  tooth- 
ed behind.  The  largest  of  the  European 
tipulae  is  T.  rivosa,  it  is  found  frequently  an 
inch  and  half  in  body,  and  is  distinguished 
by  tile  colour  of  its  wings  which  are  trans- 
parent, with  large  dusky  nndulations,  inter- 
mixed with  wliite  towards  the  rib,  or  upper 
edge.  This  insect  proceeds  from  a  greyish 
larva,  found  beneath  the  roots  of  grass  in 
meadows,  gardens,  &c.  and  in  the  months 
of  July  and  August  it  changes  into  a 
lengthened  chrysalis,  out  of  wbicl),  in  Sep- 
tember,, proceeds  the  complete  aniinat. 
This  is  known  by  the  title  of  long-legs,  and 
is  frequently  seen  in  houses  during  autum- 
nal evening5,  when,  if  it  be  possible,  it  will 
destroy  itself  by  flying  into  the  flame  of  a 
lighted  candle.  TUs  propensity  is  common 
to  many  insects.  T.  tritici,  is  a  very  minuto 
insect.  The  antennae  are  monilifonn,  longer 
than  the  tliorax ;  legs  very  long.  The  larva 
is  found  in  Uie  ears  of  wheat,  to  which  it  is 
very  injurious, 

TITANIUM*  is  a  meUl  of  a  (Topper 
red  colour,'  v«ry  difficult  of  fusion,  soluble 
in  muriatic  acid,  from  which  it  may  be  pre- 
cipitated by  a  tincture  of  galls.  This  metal 
was  discovered,  in  1793,  by  Khiprotli.  He 
obtained  it  from  a  mineral  called  red  schorl. 
In  this  mineral  he  found  tlie  oxide  of  a  me- 
tal diflerent  from  any  other  then  known. 
To  this,  from  Meriacbaa  in  Cornell, 
where  it  was  found,  he  gave  the  name  of 
menachanite,  but  he  had  not  succeeded  in 
redncuog  it  to  the  metallic  state.  Klaproth 
afterwards  analyzed  the  menachanite,  and 
found  that  it  was  precisely  the  same  as  the 
pzide  of  tlie  metal  which  be  discovered  in 


TIT 

red  sehort  To  this  metal  he  gave  (he  i 
of  titanium.  This  metal  has  b^n  found  only 
in  the  state  of  oxide.  Red  schorl  consiau 
entirely  of  this  oxide.  It  has  been  feand 
in  diffierent  countries,  as  in  Spain,  France, 
and  Hungary.  It  is  disseminated  in  the  Gioe 
spedmens  of  rock-crystal  which  are  brongbl 
f^om  Madagascar,  crystallized  in  long  bril- 
liant needles;  the  form  of  the  primitive' 
crystal  being  a  six-sided  prism  with  two- 
sided  summits;  that  of  the  molecule  is  a 
triangular  prism,  with  right-angled  isosceles 
bases.  It  is  of  a  red  colour,  of  diflerent 
shades.  It  is  brittle,  bnt  the  fragments  are 
so  hard  as  to  scratch  glass.  The.  specific 
gravity  is  from '4.1  to  4.3.  .The  other  mi- 
neral, to  which  Klaproth  has  given  the 
name  of  titanite,  is  composed  of  oxide  of 
titanium,  silica,  and  lime,  nearly  in  eqoal 
proportions.  Its  specific  gravity  is  3w5, 
Titanium  was  obtained  by  Vanqneiin,  by 
reducmg  the  native  red  oxide.  He  mixed 
together  100  paru  of  thb  oxide  with  50  of 
calcined  borax,  and  50  of  charcoal,  formed 
into  a  paste  with  oil ;  and  exposed  the  whole 
to  the  heat  of  a  forge  raised  to  166^  Wedg- 
wood. By  this  process  he  obtained  a  dark- 
coloured,  agglutinated  mass,  having  a  bril^ 
iiant  appearance  on  the  surface.  Titan'ram 
obtained  in  this  way,  is  of  a  reddish  yellow 
colour,  shtnii\g  and  brilliant  on  the  surface^ 
and  equally  brilUaut  in  some  of  4ts  internal 
cavities. 

Titanium  seems  to  be  one  of  the  most 
infiisible  metals  known.  When  the  red 
oxide  is  exposed  to  heat  in  a  crucible,  it 
loses  its  lustre,  By  the  action  of  the  blow- 
pipe it  is  deprived  of  its  transparence,  and 
becomes  of  a  greyish-white  colour.  On 
charcoal  it  becomes  still  more  opaqne,  and 
of  a  slate-grey.  The  artificial  carbonate  of 
titanium,  exposed  to  heat  in  a  crucible,  loses 
•^  of  its  weight,  becomes  yellow,  and  as  it 
cpols  resumes  its  white  colour.  Titanium 
entera  iqto  combination  with  phosphoms, 
and  forms  wltli  it  a  pliosphuret.  Thb  was 
prepared  by  M.  Chepevix,  by  exposing  a 
mixture  of  phosphate  of  titanium,  cbarcoa!, 
and  a  little  boi-ax,  in  a  crucible,  to  a  very 
strong  heat.  The  piiosphuret  which  be  ob- 
tained was  in  the  form  of  a  metalHo  button, 
of  a  pale  white  colour,  brittle,  and  granular, 
and  infusible  by  the  action  of  the  blow*pipe. 
This  mets|l  enters  into  combination  with 
the  acids,  and  forms  salts  wiUi  them. 

If  into  a  phial,  filled  with  muriate  of  tita- 
nium, there  b  put  a  stick  of  tin,  and  the 
bottle  enclosed  with  a  stopper,  a  faint  ro5Ci 
colour  will  soon  be  visible  m  that  part  of 


Digitized  by 


Google 


TITHES. 


the  solntion  adjacent  to  the  tin,  vihich  by 
degrees  will  deepen  to  an  amethystine  red, 
and  extend  through  the  whole  liquor.  If 
2Jnc  be  substituted  instead  of  tin,  the  solu- 
tion will  be  first  violet,  and  at  length  indigo 
blue.  Attempts  have  been  made  to  alloy 
titanium  with  other  metals  but  without  sue* 
cess.  The  white  oxide,  and  also  titanite, 
in  siibstance,  are  said  to  afford,  when  mixed 
with  enamel  finx,  a  straw  yellow  colour ; 
and  we  are  informed  that  it  has  been  used 
in  the  porcelain  manufactory  at  Sevres,  as 
an  ingredient  in  rich  browns;  but  the  diffi- 
culty of  obtaining  a  regular  and  uniform  tint, 
has  at  length  occasioned  it  to  be  abandoned. 

TITHES,  are  the  tenth  part  of  the  in» 
crease,  yearly,  arising  and  renewing  from 
the  profits  of  lands,  the  stock  upon  landt, 
and  the  personal  industry  of  the  inhabitants. 
And  hence  they  are  usually  divided  into 
three  kinds;  priedial,  mixed,  and  personal. 
Praedial  tithes,  are  such  as  arise  merely  and 
immediately  from  the  ground,  as  grain  of 
all  sorts,  hay,  wood,  fiiiits,  herbs.  For  a 
piece  of  land,  or  ground,  being  called  in 
Latin  pntdhtm,  whether  it  be  arable,'  mea- 
dow, or  pasture,  the  fruit  or  produce  there- 
of is  called  praedial,  and  consequently  the 
titlie  payable  for  such  annual  produce,  is 
called  a  praedial  tithe. 

Bfixed  titbes,  are  th5>se  which  arise  not 
immediately  from  the  ground,  but  from 
things  immediately  |ourt8hed  from  the 
ground ;  tA  by  means  of  goods  de;)astured 
thereupon,  or  otlterwi^e  nourished  with 
the  fruits  thereof;  as  colts,  calves,  lambs, 
chickens,  milk,  cheese,  eggs. 

Personal  tithes,  are  such  as  arise  fron^the 
honest  labour  and  industry  of  man,  employ- 
ing himself  in  some  personal  work,  artifice, 
or  negotiation  ;  being  the  tentli  part  of  the 
clear  gain,  after  charges  deducted. 

Titlies,  with  respect  to  value,  are  divided 
into  great  and  small :  great  tithes,  ns  corn, 
faay,  wood ;  small  tithes,  as  the  precdial  titlies 
of  other  kinds,  together  with  those  that  are 
mixed  and  personal. 

Titlies  of  common  right  belong  to  that 
church,  within  the  precincts  of  whose  parish 
they  arise.  Bat  one  person  may  prescribe 
to  have  tithes  within  the  parish  of  another ; 
and  this  is  what  is  called  a  portion  of  tithes. 

No  titlie  is  due  dejure  of  tlie  produce  of 
a  mine,  or  of  a  quarry ;  because  this  is  not 
a  fruit  of  tlie  earth,  renewing  annually; 
but  is  tlie  substance  of  the  earth,  and  has 
perhaps  been  sO  for  a  great  number  of 
years.  But  in  some 'places  titlies  are  due 
by  custom^  of  the  produce  of  mines. 


No  tithe  is  due  of  lime :  the  chalk  of 
wliich  this'  is  made  being  part  of  the  soil. 
Tithe  is  not  du6  of  bricks,  which  are  made 
'  fi-om  the  earth  itself.  Nor  of*' turf,  nor  of 
gravel ;  because  both  these  are  part  of  the 
soil.  ^ 

It  has  been  held,  that  no  tithe  is  doe  of 
salt,  because  this  does  not  iPenew  annually. 
But  (^very  one  of  these,  atid  all  things  of 
the  like  kind,  may  by  custom  become  tith* 
able.  *  •        ^ 

If 'barren  land  is  converted  into  tilh^^e^ 
no  tithe  shall  be  paid  for  the  first  seven 
years :  but  if  it  be  not  barren  in  its  own 
nature,  as  if  it  be  woodland  grubbed  and 
'made  fit  for  tillage;  tithes  shall  be  paid 
presently ;  for  wood-land  is  fertile,  not 
•  barren.    . 

Glebe  lands,  in  the  hands  of  the  parson^ 
shall  not  pay  tithe  to  the  vicar,  nor  being  in 
the  hands  of  the  vicar,  shall  they  pay  tithe 
to  the  parson ;  because  the  church  shall  not 
pay  tithes  to  the  church.  But  if  the  parson 
let  his  rectory,  reserving  the  glebe  lands, 
he  shall  pay  the  tithes  thereof  to  the  lessee. 

No  tiUies  are  due  for  houses ;  for  tithes 
are  only  due  of  such  things  as  renew  from 
year  to  year.  But  houses  in  London  are, 
by  decree,  which  was  confirmed  by  an  act 
of  parliament,  made  liable  to  the  payment 
of  tithes.  There  is  likewise,  in  mo^t  an« 
cient  cities  and  boroughs,  a  custom  to  pay 
tithes  for  houses;  witliout  which  there 
would  be  no  maintenance-  in  many  parishes 
for  the  clergy. 

As  to  mijis,  it  is  now  settled  by  a  decree 
of  the  House  of  Lords,  upon  an  appeaf  fronv 
a  decree  of  the  Court  of  Exchequer,  that 
only  personal  tithes  are  due  from  the  occu- 
pier of  a  com  mill.  And  the  occupier  of  ^ 
new  erected  mill  is  liable  to  tithes,  altliough 
such  mill  is  erected  upon  laud  discharged 
of  titlies.    Cro.Jac.429. 

Agistment,  or  the  feeding  of  cattle,  is 
subject  to  tithe.  In  the  strict  sense  of  the 
word,  it  means  the  depasturing  of  a  beast, 
the  property  of  a  stranger:  but  this  word 
is  constantly  used  in  the  books  for  depas* 
tnring  the  beast  of  an  occupier  of  land,  as 
well  as  that  of  a  stranger.  An  occupier  of 
land  is  not  liable  to  pay  tithe  for  the  pas* 
ture  of  horses,  or  other  beasts,  which  are 
used  in  husbandry  in  the  parish  in  which 
they  are  depastured ;  because  tlie  titlie  of 
corn  is  by  tlieir  labour  increased.  But  if 
horses,  or  other^beasts^  are  used  in  hiisl)au- 
dry  out  of  the  parish  in  which  they  de- 
pastured, an  agistment  titlie  is  due  f^r  them. 
No  tithe  is  due  for  the  pasture  of  milch 
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cattle  which  are  milked  in  the  parish  iki 
nrhich  they  are  depastured;  because  tithe 
fis  paid  of  the  milk  of  such  cattle.  Nor  is 
tithe  due  for  the  pasture  of  a  saddle-hoise, 
which  an  occupier  of  land  keeps  for  himself 
orserraatstorideupon.  Cro.Jac.430.  But 
an  occapief  of  land  is  liable  to  an  agistment 
tithe  for  all  snch  cattle  as  he  keeps  for  sale. 
Cro.Elis.446.  Milk  cattle  which  are  reserv- 
ed for  calvmg,  shall  pay  no  tithe  for  their 
pasture  whilst  they  are  dry;  but  if  they  be 
afterwards  sold,  or  milked  in  another  parishy 
an  agistment  tithe  is  due  for  the  ti^ae  they 
were  dry.  No  tithe  is  due  from  an  occupier 
of  land  for  the  pasture  of  young  cattle,  rear- 
ed to  be  used  in  husbandry,  or  for  the  pail. 
Cro.  EUk.  446.  But  if  such  young  beasts  be 
sold  before  they  come  to  such  perfection  as 
to  be  fit  for  husbandry,  or  before  they  give 
milk,  an  agistment  tithe  must  be  paid  for 
them. 

If  cattle,  ^hich  have  neither  been  used 
in  husbandry,  nor  for  the  pail,  are,  after 
havmg  been  kept  soi^time,  killed,  to  be 
spent  in  the  family  of  the  occupier  of  the 
land  on  which  tliey  are  depastured,  no  tithe 
is  due  for  their  pasture.  No  tithe  is  due  for 
the  cattle,  either  of  a  stranger  or  an  occn- 
pier,  whidi  are  depastured  in  groimds  that 
'  have  in  the  same  year  paid  tithe  of  hay. 
But  it  is  generally  true,  that  an  agistment 
tithe  is  due  for  depasturing  any  sort  of  cattle 
the  property  of  a  stranger.  Cro.  £hz.  276. 

No  agistment  tithe  is  due  for  such  beastn, 
either  of  a  stranger  or  an  occupier,  as  are 
depastured  on  *the  head-lands  of  ploughed 
fields:  provided  these  are  not  wider  than  is 
sufficient  to  tarn  the  plough  and  horses 
upon.  Nor  is  tithe  dye  for  snch  cattle  as 
are  depastured  upon  land  that  has  the  same 
year  paid  tithe  of  com. 

If  land,  which  has^aid  tithe  of  com  one 
year,  b  left  unsown  the  n^t  year,  no  a- 
gistment  is  due  for  such  land ;  because  by 
this  lying  firesh,  the  tithe  of  the  next  crop 
of  com  is  increased.  But  if  hmd,  whkb 
l^as  paid  tithe  of  com  in  one  year,  is  leil 
unsown  the  next  year,  no  agistment  is  due 
for  such  land ;  but  if  su^red  to  he  fallow 
longer  than  by  the  course  of  husbandry  is 
usual,  an  agistment  tithe  is  doe  for  the 
beasts  depastured  upon  sucli  land. 

Sheep,  after  paying  tithe  of  wool,, had 
been  fed  upon  turnips  not  severed,  by  which 
they  were  bettered  to  the  value  of  dye 
shillings  each,  and  were  then  sold:  it  also 
appeared,  that  before  the  next  shearing- 
time,  as  many  had  been  brought  in  as  were 
sold,  and  that  of  these  tithe  of  wool  had 


been  paid.  It  was  insisted,  that  if  an  agist* 
ment  were  to  be  paid  for  the  sheep  sold, 
it  would  be  a  double  tithing ;  bat  the  court 
held^  that  this  was  a  new  increase,  and  de* 
creed  the  defendant  to  account  for  an  agist- 
menttitlie.  But  in  a  later  case  the  court 
held,  that  no  agistment  tithe  should  be  paid. 

Com.  It  i»  held,  that  no  tithe  is  due  of 
the  rakings  of  com  involuntarily  scattered: 
Cro.  Eliz.  278.  But  if  more  of  any  sort  of 
com  be  fraudulently  scattered  than  there 
would  have  been  if  proper  care  had  been 
taken,  tithe  is  due  of  the  rakings  of  such 
corn :  Cro.  Eliz.  475.  No  tithes  aie  <Hie 
of  the  stubbles  left  ui  core  fields  mfitr 
mowing  or  reaping  of  com. 

Tithe  of  hay  is  to  be  paid,  tliougfa  beaMi 
of  the  plough,  or  pail,  or  sheep,  are  to  be 
foddered  with  such  hay.  Bat  no  tithe  is 
due  of  hay  upon  the  head  hinds  of  ploughed 
grounds,  provided  that  such  head  lamls  are 
not  wider  than  is  sufficient  to  turn  the 
plough  and  hones  upon. 

It  is  laid  down  in  an  old  case,  that  if  a 
man  cut  down  grass,  and,  while  it  is  in  tfaf 
swathes,  carry  it  away,  and  give  it  to  his 
plough-cattle,  not  havmg  sufficient  suste- 
nance for  them  otherwbe,  no  tithe  is  dae 
thereof.  And  in  a  modem  case,  the  Coort 
of  Exchequer  was  of  opinion,  that  no  tithe 
is  due  of  vetches,  or  of  clo?er,  cut  green, 
and  given  to  cattle  in  husbandry. 

Tithe  of  wood  is  not  due  in  conmMa 
right,  because  wood  does  not  renew  an- 
nually ;  but  it  was  in  aiicient  times  paid  ia 
many  places  by  custom.  Exemptiom  finom 
tithes  are  of  two  kinds ;  either  to  be  wholly 
exempted  from  paying  any  tithes,  or  fitna 
paying  titlies  in  kind.  The  former  b  called 
de  nm  decimando ;  the  latter  de  taodo  deei- 
mandi. 

Prescription  de  non  decimando  is  to  be 
free  from  the  payment  of  tithes,  without 
any  rccompentie  for  the  same.  Concerning 
which,  the  general  rule  is,  that  no  layana 
r^i  prescribe  de  non  dedmandD,  that  is,  t* 
be  discharged  absolutely  of  the  pajrment  of 
tithes,  and  to  pay  nothing  in  lien  thereof:' 
unless  he  begin  his  prescription  in  a  reli|^ 
ons  or  ecclesiastical  person.  But  all  spiri* 
tual  persons,  as  bishops,  deans,  prebeada- 
ries,  parsons,  and  vicars,  may  prescribe  ge- 
nerally in  non  decimando. 

A  modus  dedmandiy  usually  called  by  the 
name  of  modus  only,  is  where  there  is  by 
custom  a  particular  manner  of  titfamg,  di^ 
ferent  from  the  general  laws  of  taking  tithes 
in  kind.  This,  is  sometimes  a  pecuniary 
compensationi  as  so  much  an  acre  for  the 
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tithe  of  fauid :  tometimes  s  cooipenaatMti 
in  work  and  labour;  as  tiuit  the  panofi 
shall  bate  o^ly  the  twelfth  cock  of  hay,  and 
not  the  tenth,  in  consideration  of  the  own- 
er^ making  it  for  htm :  sometimes  in  lien  of 
a  large  qnantity,  when  arrived  to  great  ma- 
timty ;  as  a  conple  of  fowls  in  lien  of  tithe* 
eggs,  and  the  like.  Any  means  in  short, 
whereby  the  general  law  of  tithing  is  alter- 
ed, and  a  new  method  of  taking  them  is  in- 
troduced, is  called  mWks  decUnatuHy  or  spe- 
cial method  of  tithing. 

In  order  to  make  a  Modus  or  prescription 
good,  several  qoalMcations  are  requisite. 
It  most  be  supposed  to  have  had  a  reason* 
able  commencement,  as  that  at  the  time  of 
tlie  composition,  the  modua  was  the  real 
value  in  money,  although  it  is  now  become 
much  less.  It  must  be  somethiqg  for  the 
{Mtfson's  benefit;  therefore,  the  finding 
straw  for  the  body  of  the  church,  the'  find- 
ing a  rope  for  a  bell,  the  paying  ^\e  shil- 
lings to  fbe  parish-clerk,  have  been  adjudg- 
ed not  to  be  good.  But  it  is  a  good  modu$ 
to  be  discharged,  that  one  hath  time  out 
of  mind  been  used  to  employ  the  profits, 
£aw  the  repair  of  the  chancel,  for  the  parson 
Imtfa  a  benefit  by  that 

A  modus  must  be  certain ;  so  a  prescrip- 
tion to  pay  a  penny,  or  thereabouts,  for 
every  acre  of  land,  is  void  for  the  nnceif- 
tminty .  And  it  has  been  held,  that  if  a  pre- 
ciae  day  of  payment  be  not  alledged,  the 
m0du$  will  be  iU ;  but  now  it  is  holden,  that 
w|pere  an  annual  tnoduM  hath  been  paid,  and 
no  certain  day  for  the  payment  diereofis 
lioiitcd,  the  same  shall  be  due  and  payable 
on  the  last  day  of  the  year. 

A  modus  must  be  ancient ;  and  therefore, 
if  it  be  any  thing  near  the  value  of  the.tithe, 
it  will  be  supposed  to  be  of  late  commence- 
ment, and  for  that  reason  vrill  be  set  aside. 

A  modus  must  be  durable,  for  the  tithe  iu 
kind,  bemg  an  inheritance  certain,  the  re- 
compense for  it  should  be  as  dorable ;  there- 
lore  a  certain  sum,  to  be  |Nud  by  the  uiha- 
bitnnts  of  such  an  house  hath  been  set  aside, 
because  the  hoose  may  go  down,  and  none 
Bnimbit  it.  And  ^U  must  be  constant  and 
nnintemipted;  Av  if  there  have  been  fi^ 
qiient  tnterrOptl^ns,  no  custom  or  prescrip- 
tion can  be  obtained.  But  after  it  hath 
been  once  duly  obtamed,  a  disturban^  for 
ten  or  twenty  years  shall  not  destroy  it 

Whea  a  conunon  is  divided  and  inclosed, 
a  nufdui  shall  only  extend  to  such  tithes  as 
tbe  common  yielded  before  indosure,  such 
mm  tkit  tithes  of  wool,  lambs,  or  agistment : 
flo^  not  to  the  tithes  of  hay  and  copi,  which 


the  common,  whilst  it  was.  common,  did  ne- 
ver produce. 

Tlie  parson  cannot  come  himself  and  set 
out  liis  tithes  vrithout  the  consent  of  the 
owner ;  bnt  he  may  attend  and  see  them 
set  out ;  yet  the  owner  is  not  obliged  to 
give  him  notice  when  he  intends  to  set  it 
out,  unless  it  be  by  special  custom.  After 
it  is  set  out,  the  care  thereof,  as  to  vnuting 
or  spoilhig,  rests  upon  the  parson,  and  not 
upon  the  owner  of  the  land ;  but  the  panon 
may  spread,  dry,  and  prepare  his  com,  hay, 
or  the  hke,  in  any  convenient  pbM:e  upon 
the  ground,  till  it  be  sufficiently  weathered, 
and  fit  to  be  carried  into  the  bam.  And  he 
may  cany  his  tithes  from  the  ground  either 
by  the  conunoo  way,  or  such  other  way  as 
the  owner  of  the  land  uses  to  carry  away 
his  nine  parts.  If  the  parson  suffer  his 
tithes  to  stay  too  long  upon  the  land,  the 
otlier.  may  distrain  the  same  as  doing  da- 
mage ;  or  he  may  have  an.  action  on  the 
case :  but  he  cannot  put  in  his  cattle  and 
destroy  the  con,  or  other  tithe;  for  that 
would  be  to  make  hhnself  judge  what  shall 
be  deemed  a  convenient  time  for  taking  it 
away. 

By  1  Geo.  I.  c.  6.  all  cnstomary  pay- 
ments  due  to  clergymen,  the  payment  of 
tithes,  &c.  is  enforced ;  and  the  prosecu- 
tion in  this  case  may  be,  for  any  tithes  or 
church-rates,  or  any  customary  or  other 
rights,  dues,  or  payments,  belonging  to  any 
church  or  chapel,  which  of  right,  by  hiw 
and  costom,  ought  to  be  paid  for  the  sti* 
pend  or  maintenance  of  any  minister  or  cu- 
rate, officiating  in  any  church  or  chapel ; 
provided  that  the  same  do  not  exceed' 
twenty  pounds. 

'  But  the  time  is  not  limited  within  which 
the  same  shall  become  due,  and  if  any 
quaker  shall  refine  to  pay  or  compound  for 
the  same,  any  parson,  vicar,  curate,  fiumer, 
or  proprietor  of  such  tithes,  or  any  church- 
warden, chapel-warden,  or  other  person, 
who  ought  to  have,  receive,  or  collect,  any 
such  tithes,  rates,  dues,  or  payments,  may 
make  compUiint  to  any  two  justices,  other 
than  such  as  b  patron  of  the  church,  or 
diapcJ,  or  interested  in  the  tithes. 

The  number  of  days  is  not  limited  be- 
tween the  time  of  refusal,  and  the  com- 
plaint; nor  is  it  hereby  required  that  such 
complaint  shall  be  in  writing.  But  it  will 
be  more  conformable  to  the  usual  practice 
in  like  cases,  if  it  be  in  writing.  Upon 
which  complaint,  the  said  justices  are  re- 
quired ,to  summon  in  writing,  under  their 
hands  and  seals,  by  reasonable  warning; 
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tneh  quaker,  against  whom  such  complaint 
Bball  be  made.  And  after  appearance^  or 
on  defimlt  of  appearance,  (the  warning,  or 
smnmons,  being  proved  before  them  upon 
oa^),  they  may  proceed  to  examine  on 
-  oath  the  troth  of  the  complaint,  and  to  as- 
certain and  state  what  is  doe  and  payable^ 

And  by  order  under  their  hands  and 
seab,  they  may  direct  and  appoint  tlie  pay- 
ment thereof,  so  as  the  stun  ordered  as 
aforesaid  do  not  exceed  ten  poonds.  And 
also  sach  costs  and  charges,  as  upon  the 
merits  of  the  cause,  shall  appear  not  ex- 
ceeding ten  pounds.  And  on  refusal  to  pay, 
any  one  of  the  two  next  justices,  by  war« 
rant  under  his  band  and  seal,  may  levy  the 
same- by  distress  and  sale,  rendering  the 
•verplns,  tlie  necessary  diarges  of  distrain* 
ing  being  first  deducted  and  allowed  by 
the  said  justice ;  unless  it  be  in  the  case  if 
%  ap|)eal,  and  then  no  warrant  of  distress 
shall  be  granted,  till  the  appeal  shall  be  de- 
termined. 

As  no  time  is  limitad  for  detaining  the 
distress,  nor  diarges  allowed  for  keeping  it, 
it  may  be  sold  ioimediately.  Any  person, 
who  sliall  think  himself  aggrieved  by  the 
judgment  of  the  two  justices,  may  appeal 
'  to  the  next  sessions ;  where,  if  the  judg- 
ment sliall  be  affirmed,  they  shall  decree 
the  same  by  order  of  sessions,  and  give 
costs  a^inst'theappeUant,  to  be  levied  by 
distress  and  sale,  as  to  ^em  shall  seem  rea- 
sonable. And  no  proceeding  herein  sb^l  be 
removed  by  certiorari,  or  otherwise,  unless 
the  title  of  such  tithes  shall  be  in  question. 

Tlie  withholding  of  tithes  from  tlie  parson 
^  or  vicar;  whether  the  former  be  a  clergy- 
man or  lay-appropriator,  is  among  the  pe- 
cuniary causes  cognizable  in  the  ecclesiasti- 
cal  court.  But  herein  a  distinction  must  be 
taken ;  for  tlie  ecclesiastical  courts  have  no 
jurisdiction  to  try  the  right  of  titlies,  unless 
between  spirituaJ  persons,  between  spiritual 
-men  and  toymen,  and  are  only  to  compel 
tlie  payment  of  them,  when  the  right  is  not 
disputed. 

'  Ti)ADy  in  zoology,  belongs  to  the  same 
genus  with  the  common  frog.  8ee  Rana. 

TOBACCO,  in  botany.  See  Nicotiana. 

After  sowing  tobacco  s^eds,  the  ground 
is  watered  every  day,  and  in  hot  weatlier 
covered,  to  prevent  its  being  scorched  by 
the  sun;  and  when  the  ptonts  are  grown  to 
a  convenient  pitch,  they  are  transplanted 
>  into  a  soil  well  prepared  for  their  recep- 
tion :  care  is  also  taken  to  keep  this  ground 
dear  of  weeds,  and  to  piUI  off  the  lowest 
leaves  of  the  plant^  that  ten  or  fifteen  of  the 


finest  leaves  may  have  all  the  nonriabnent 
When  these  leaves  are  ripe,  whidi  is  known 
by  their  breaking  when  bant,  the  stiDu  are 
cut,  and  \e(i  to  dry  two  or  t|iree  hoots  in 
the  son ;  after  which  they  are  tied  together 
two  and  two,  and  hung  on  ropes  under  a 
a  shade  to  be  dried  in  the  air.  And  iriicn 
tlie  leaves  are  sufficiently  dried,  they  are 
pulled  from  off  the  stalks,  and  made  op  in 
little  bundles  -,  which  being  steeped  in  lea 
water,  or,  for  want  thereof,  in  conuBoa 
water,  are  twisted  in  manner  of  ropes^  aad 
the  twists  formed  rato  rolls,  by  winctiag  then 
with  a  kukl  of  mill  around  astick :  mwtiidi 
condition  it  is  imported  mto  Europe,  where 
it  is  cut  by  the  tobacconists  for  smoku^ 
formed  into  snuff,  and  the  like.  Besidei 
the  tobacco  of  the  West  Indies,  there  are 
considerable  quantities  cultivated  in  the 
Levant,  the  coasts  of  Greece  and  the  Archi- 
pelago, the  island  of  Malta  and  Italy. 

TODUS,  the  tody,  in  natural  hisCbry,a 
genus  of  birds  of  the  order  t^eae.  Geneik 
cliaracter;  bill  thin,  depressed,  broad,  and 
at  tlie  base  covered  with  bristles ;  nostrils 
small  and  oval;  toes  three  before  and  one 
behind,  the  middle  much  connected  with 
the  outer.  There  are  sixteen  species^  ef 
which  the  following  is  the  principaL 

T.  viridis,  or  the  green  tody,  is  of  tiie 
size  of  a  wren,  and  is  found  in  the  warn 
climates  of  America,  and  in  the  West  Indies 
Its  colouring  is  a  beautiful  combinatioii  «f 
green,  white,  and  red.  It  is  solitary,  stu- 
pid, ^eeds  upon  soft  insects,  frequents  momt 
situations,  sitting  long  together  with  &s 
head  under  its  shoulder,  and  ma^  sosm- 
times  be  taken  by  the  hand.  Birds'  of  this 
genus  are  prindpally  found  in  the  wanner 
territories  of  America,  are  somewhat  allied 
to  the  genus  of  Flycatcheis,  but  are  dis- 
tinguished by  a  considerable  connectiofi  be- 
tween the  toes,  whereas  those  of  the  fly- 
catcher are  completely  divided.  Several 
species  are  much  larger  than  the  above. 

TOISE  is  a  French  measure,  contaioiag 
six  feet,  or  a  fathom;  a  square  toise  is  thir- 
ty-six square  feet.  The  totse  and  the  &• 
thom  correspond  m  the  divisjpn  of  the  feet ; 
but  these  divisions  being  j«nequal,  it  is  ae- 
cessary  to  observe  Jhat  the  propertion  of 
the  yard,  as  fixed  by  tlie  Royal  Society  at 
London,  to  the  half  toise  as  fixed  by  Hm 
Royal  Academy  at  Paris,  is  as  36 :  53.555. 

T<^)UIIFERA,  in  botany,  buhmm  tf 
Toht  trt^,  a  genus  of  the  Decandria  Af  oaii»- 
Kynia  dass  and  order.  Natural  order  «f 
Terebintaceae,  Jassieu.  Essential  cfe^rac^ 
ter;  calyx  five- toothed,  beU-abaped ;  pe- 
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tab  ^ey  the  lowest  twice  as  hig,  obcor- 
dtte :  s^le  Done.  There  is  bnt  ope  spe- 
cies, viz.  T.  balsuwiiD,  babam  of  tola  tree: 
It  is  a  oatiTe  of  hpanish  America,  in  the 
province  of  Tohi,  near  Carthagena ;  it  is  a 
tree  of  a  considerable  sixe,  the  bark  is 
thick,  roogh,  and  of  a  brown  colour,  the 
branches  spread  wide  on  eveiy  side;  leaves 
alternate,  oblong,  foar  inches  long,  and  two 
broad  in  the  middle,  rounded  at  the  base, 
acnnnnate  at  the  end,  smooth,  of  a  liglit 
green  colour,  on  very  short  foot  stalks;  the 
flowers  are  produced  in  small  azilhiry  race- 
mes, or  bunches,  each  on  a  slender  pedicel ; 
the  corolla  has  four  narrow  petals  of  a  yellow 
coloor,  a  little  longer  than  the  calyx,  and  a 
fifVh,  the  daw  of  which  is  of  the  same 
leogth  as  the  other  petals,  and  the  top 
ovate  cordate;  stamens  withm  the  tube, 
and  termuated  by  oblong  erect  sulphor- 
cokHired  anthers ;  fmit  roondlsh,  the  size  of 
a  huige  pea,  divided  into  four  cells,  each 
containing  one  oblong  ovate  seed,  llie 
balsam  of  Tola,  which  is  brought  to  Europe 
in  little  gourd  shells,  is  obtained  by  mak- 
ing incisions  fai  the  bark  of  the  tree ;  it  is 
collected  m  spoons,  which  are  made  of 
bbck  waa,  and  from  them  it  is  poured  into 
proper  vessels ;  it  b  of  a  reddish  yellow 
colour,  transparent,  in  consistence  thick, 
and  tenadoiu ;  by  age  it  grows  hard  and 
brittle,  so  that  it  may  be  rubbed  into  a 
powder  between  the  finger  and  thumb ;  iu 
smell  is  extremely  fragrant;  its  taste  is 
warm  and  sweetish ;  thrown  into  the  fire  it 
immediately  liquifies,  takes  flame,  and  dis- 
perses its  aicreeable  odour. 

TOMENTUM,  in  botany,  short-wool^  a 
jpedes  of  hoary  or  downy  pubescepce, 
which  covers  the  surface  of  many  plants, 
particnlarly  those  in  the  neighbourhood  of 
the  sea,  and  such  as  in  their  native  soil 
are  eiqMNed  to  the  ravages  of  bleak  and 
violent  %rinds»  .The  substance  in  question 
consists  of  a  number  of  smailliairs,  that  are 
ao  closely  interwoven  as  scarcely  to  be  dis- 
tiogaished  by.  the  naked  eye,  the  white 
appearance  arising  from  their  aggregation 
■od  compact  texture. 

TOMEX,  in  botany,  a  genus  of  the- 
Dodecandria  Monogynia  class  and  order. 
Eissmtial  fhamrtfr:  involucre  four  or  five- 
leaved  ;  calyx  none ;  corolla  fiv^petalled  ; 
nectary  scales  five,  between  the  lower  sta- 
aaeiiai  berry  one-seeded.  There  are  three 
jpccies,  among  which  we  shall  notice  the 
X»  aebifera,  glutinous  tomex,  or  tallow- 
tree  ;  ilgrovri  to  a  considerable 4ze,  with 
gpreading  branches;  leaves  ovate,  oblong, 
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qolte  tntire,  smooth,  alternate,  petioled; 
peduncles  lateral,  and  subterminating,  two 
or  three-flowered;  berries  sjnall,  smooth, 
and  blackish.  Native  of  China  and  Cochin- 
China.  The  wood,  which  is  Kght,  and  of  a 
pale  colour,  is  used  for  rafters,  studs,  6ec.. 
Uk  building;  the  leaves  and  twigs  abound  in 
a  visdd  juice,  and  being  bruised  and  OBace* 
rated  in  water,  render  it  glutinoas,  forihis 
reason  the  natives  work  up  their  plaster 
with  it,  to  render  it  more  tenacious,  and 
also  that  it  may  last  the  longer ;  a  great 
quantity  of  a  tliick  white  oil  is  extracted 
^rom  the  berries,  of  which  common  catidles 
are  made,  resemblnig  spero^ceti  or  wax 
candles,  bnt  having  an  unpleasant  smell. 

TOMPION,  in  naval  aflaurs,  a  ctreolar 
piece  of  wood  used  to  stop  the  month  of  a 
cannon.  At  sea  the  tompibns  are  carefitUy 
enctrded  with  taltow  or  putty,  to  prevent 
the  penetration  of  the  water  into  the  bore,^ 
vrhereby  the  powder  ■  contained  in  the 
chamber  might  be  rendered  unfit  tor  ser- 
vice. 

TONNAGE, -in  military  and  naval  af- 
fairs, a  custom  or  impost  doe  for  merchan- 
diae,  brought  or  carried  in  tons,  from  or  to 
other  nations,  after  a  certain  rate,  in  Avery v 
ton.  The  method  of  finding  the  tonnage 
of  any  sJiip  is  by  the  following  rule :  Multi- 
ply the  length  of  the  keel  by  the  breadth  of 
the  beam,  and  that  product  by  half  the 
l^readth  of  the  beam,  and  divide  the  last 
pnMluct  by  94,  and  the  quotient  will  be 
the  tonnage.  Ex.  Suppose  the  ship's  keel 
7t  fe^t,  breadth  of  the  beam  fl4  feet,  then 

-•^,,.=^20.6.     The  -tonnage  of 

goods  is  sometimes  taken  by  wdght,  and 
sometimes  by  measurement  The  method 
which  yields  the  most  is  allowed  to  a  ves-  < 
set.  In  weight  twenty  Irandred  make  one 
ton,  but  by  measurement  forty  cubic  feet 
are  equal  to  one  ton. 

TONSELLA,  in  botany,  a  genus  of  the 
Triandria  Monogynia  dass  and  ordef.  £s* 
sential  character:  ca!yx  five-parted ;  pe- 
tals five;  nectary  pitdier-sliaped ;  beny 
one-celled,  four  seeded.  There  are  two 
species,  viz.  T.  scandens,  cHmbiog  tonsdla; 
and  T.  afHoana,  African  tonselki,  both  na- 
tives of  Guinea. 

TONSKJ9,  in  anatomy,  two  remarkable 
glands,  situated  one  on  eadi  side  of  the 
mooth)  near  the  nvnhi,  and  commonly  called 
almonds  of  the  ears,  from  thdr  resembling 
almonds  in  figure.  Thdr  nse  is  to  secrete  a 
mucous  humour  for  hibricatmg  the  pas- 
uges :  this  they  discharge  by  several  irre- 
£e 
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gnlar  but  coospleaous  fonuntofe  into  tlie 
n&oiitb.    See  Anatomy. 

TONTINE,  a  farmble  kind  of  life  an- 
nuity, but  gtneraUy  so  contrived  as  to  be 
progretsiTely  increasing  in  amount  It  is 
formed  by  nominating  a  certain  number  iA 
lives  within  limited  ages,  who  for  eacb  one 
hundred  pounds,  or  any  other  gross  sum 
paid  down,  are  to  .receive  at  first  a  specific 
annuity,  but  as  any  of  the  lives  fiUI,  their 
annuity  is  to  be  equally  divided  among 
those  that  remain,  by  which  means  those 
who  hiqf>pen  to  survive  a  considerable  num- 
ber of  years,  obtain  a  large  augmentation 
of  their  anntial  receipt,  and  the  life,  which 
is  the  longest  Kver  of  the  whole  (if  there  is 
no  restriction  to  the  contrary)  gets  for  die 
remmnder  of  its  continuance,  the  total 
sum  paid  at  first  to  all  the  nominees.  Ton- 
tines of  thfo  kind,  if  propeh-ly  conducted, 
are  considered  by  some  persons  as  afford- 
ing an  eligible  opportunity  of  makmg  some 
provision  for  children,  as  tiie  uoaMuation  <)f 
young  healthy  lives  gives  a  godd  chance  of 
survivorship.  It  has  several  times  been 
attempted  to  raise  money  on  this  species  of 
annuity  for  the  service  of  government,  hut 
it  has  never  been  found  practicable  to  ob- 
tain any  considerable  sum  in  this  way ;  on 
a  smaller  scale  it  has  been  adopted  success- 
fully both  in  Great  Britain  and  Ireland,  for 
procuring  the  sums  necessary  .for  buUdiog 
bridges,  large  inns  or  hotels,  and  other  ex- 
pensive edifices. 

Of  late  yrars  many  delusive  schemes 
have  been  set'  on  foot  under  the  name  o^ 
tontines,  but  differing  very  materially  from 
,  the  plan  above  mentioned,  as  they  do  not 
require  a  gross  sum  to  be  paid  down,  but 
quarterly  or  half  yeariy  payments  during 
their  continuance,  which  u  limited  to  the 
short  period  of  Hv^,  seven,  or  ten  years ; 
the  intention  befasg,  tJiat  the  subscribers 
sliould  receive  back  all  they  had  contri- 
buted, with  the  additions  made  to  it  from 
improvement  at  compound  interest,  and 
the  division  of  the  contributions  of  such  as 
might  happen  to  die  vsithin  the  term.  But 
the  difference  between  compound  and  sim- 
ple interest  in  the  improvement  of  such 
payments,  for  a  short  tinie,  is  so  txifliog, 
and  the  probability  of  any  considerable*  re» 
duction,  durmg  such  term,  in  the  number 
of  a  set  of  young  Uvea,  who  it  may  be  pre- 
sumed were  thought  healthy  sulyects  at  the 
time  of  their  nomination,  is  00  small,  that 
the  advantages  derived  %from  these  sources 
have  been  sometunes  overbabinced  by  the 
expenses  of  management,  and,  in  fact,  in 
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several  instances  of  these  scbemcs,  widdi 
have  expured  widiin  these  few  yean  put 
^  subscribers  have  actually  receiTed  cm- 
siderably  less  than  the  paymenti  tbey  lad 
made  vroald  have  amounted  to  witbovt  any 
improvement  at  interest 

TOP,  in  naval  affiurs,  a  sort  of  platfom 
surrounding  the  lower  mast  head,  freo 
which  it  projects  on  all  sides  tike  a  scaiibti 
The  intention  of  the  top  is  to  extend  the 
top-mast  shrouds  so  as  to  fbnh  a  greater 
angle  with  die  mast,  and  thereby  give  addi- 
tional support  to  the  latter.  I1ie  top  it 
likewise  convenient  to  contain  the  mate- 
rials necessary  for  extending  the  small  laik, 
and  for  fixing  and  repairing  the  riggiagaod 
machmery  with  greater  expeditioii.  In 
ships  of  war,  the  tops  are  furnished  ^ 
swivels,  mnsketiy,  and  other  fire-arms,  and 
are  guarded  with  a  fence  of  lunsmocks  m 
time  of  action.  In  this  case  the  top  is  oied 
as.  a  kind  of  redoubt ;  and  b  acoonfis^ 
fortified  for  attack  or  defence,  bemg  fo" 
nished  vrith  arms,  and  gnarded  by  a  thick 
fence  of  corded  hammocks.  The  top  ii 
employed  likewise  as  a  place  for  lookiaC' 
out,  either  in  the  day  or  night 

TOPAZ,  in  minendogy,  is  a  spedei  flf 
the  flint  genus,  of  a  vrine-yellow  colov,  sf 
all  degrees  of  intensity,;  and  passhig  to  n* 
rious  other  colours.  It  occurs  massive,  dii- 
seminated,  sometimes  in  rolled  pieces,  bit 
commonly  crystaHiaed.  There  are  nssy 
varieties.  Specific  gravity,  acoordiog  It 
Werner,  is  about  3.5.  The  Saxon  vaiieCjf, 
in  a  gentle  lieat,  turns  white  \  but  a  stnof 
heat  deprives  it  of  lustre  and  transpsrescy : 
the  BrasiKan,  by  exposure  to  a  high  tcB- 
peratiupe,  bums  rose-red ;  and  ui  a  ^ 
higher,  violet-blue.  Before  the  Uowfipf 
it  is  scarcely  fusible ;  but  exposed  ts  t 
stream  of  oxygen  gas,  it  melts  into  a  par- 
ceUanoos  bead.  It  is  fusible  with  boras, 
but  alkali  has  little  effect  oa  it  The  Bis- 
silian,  Siberian,  and  other  topaces^  who 
heated,  exhibit  at  one  extrcndty  poiitivei 
and  at  the  otiier  negative  electricity.  '^ 
Saxon  t^pat,  by  friction  only,  gives  sig» 
of  electricity.  The  oonotituent  parts  ««t 
according  to  VaoqneUn, 
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It  is  found  in  vema  that  traverse  priai- 
tive  rocks,  accompanied  by  fliidr-spsr»  ta 
ore,  and  arsenical  pyi^tes.  It  is  fiaid  is 
Biaxil;  in  Siberia,  among  the  UialiinBMW 
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tam.  Th»  tepai  of  the  aoctents  is  iiip- 
poied  to  be  onr  chrysaKte.  The  Hnon 
topei  is  most  yalued  1^  jewdleis,  thoogh 
•Ten  this  bin  no  very  high  estimation. 

TOPICy  in  rhetwic,  denotes  a  probable 
argomenty  drawn  from  the  several  circom- 
stances  of  a  ftct,  &c.  Hence  the  art  of 
finding  and  managing  sach  argnments  is 
called  by  the  ancients  topica. 

TOPOGRAPHY.   This  term  is  applied 
to  all  those  writings  which  have  for  their 
sol^ect  the  description  of  tracts  of  country , 
and  the  bnildings  on  their  snrfeces.    We 
often  meet  with  passages  in  the  works  of 
ancient  aathors  which  are  topographical,  or 
in  other  words,  descriptive  of  particular 
phces ;  but  rarely  or  never  with  volumes 
dedicated  wholly  to  this  purpose.     The 
scriptures  have  many  of  the  former,  parti- 
coku-ly  the  account  of  Solomon's  temple : 
Homer  abounds  with  such  in  his  Itfad  and 
Odyssey,  and  Virgil  in  his  iBneid ;  to  which 
might  be  added  subsequent  writers,  though 
not  of  equal  celebrity.    The  two  Pliny's 
have  favoured  us  with  sketches  of  this  na- 
ture, one  of  which,  by  tiie  younger,  we 
shall  introduce  as  a  specimen.    Speaking  of 
his  Ttascan  villa,  he  says,  **  The  fiice  of  the 
country  is  extremely  beantifuL    Imagme 
to  yourself  an  amphitheatre  of  immense  dr- 
cumference,  such  as  could  boomed  only 
by  the  hand  of  nature:  a  wide-extended 
plain  is  surrounded  by  mountains,  whose 
snnmits  are  covered  with   tall,  ancient 
woods,"  stocked  with  game  for  all  kind  of 
hirating;  the  descent  is  planted  with  under- 
woods, among  which  are  frequently  little 
risings,  of  a  rich  and  deep'  soil,  where  a 
stone,  if  sought  for,  is  scarce  to  be  found : 
in  fertility  they  yield  sot  to  the  finest  vales, 
aad  produce  as  good  crops  of  com,  although 
not  so  early  in  the  year.    Below  these,  on 
tbo  side  of  the  mountain,  b  a  continued 
Funge  of  vineyards,  that  extend  themselves 
without  mterruption  Hr  and  near,  at  the 
Ibot  of  which  Is  a  sort  of  border  of  slirubs. 
l^rom  thence  you  have  meadows  and  open 
fields:   the  arable  grounds  require  huge 
oxen  and  the  strongest  ploughs  •,  the  earth 
is  so  tough,  and  rises  in  such  large  clods 
when  it  is  first  broken  up,  that  it  cannot 
be  reduced  till  it  has  been  ploughed  nine 
tiflEies:  the  meadows  glitter  with  flowers, 
suid  produce  the  trefoil  and  other  khids  of 
gnm^  always  soft  and  tender,  and  iq>pear- 
lug  always  new;  for  they  are  excellently 
«reH  watered   with  never-ikilhig  springs } 
yet  where  these  springs  are  in  greatest  cod- 
Aieiicey  they  make  bo  marshes,  the  docli- 


TOP  . 

▼ity  of  the  huid  discfaaigUig  into  the  Tiber 
aU  the  water  that  it  does  not  drink  in." 

Had  it  been  the  custom  at  those  very 
distant  periods  of  time  to  write  thus,  fre* 
quentiy,  and  had  the  art  of  printing  been 
then  invented,  bow  much  valuable  infomuh 
tion  would  have  reached  us  timt  is  now ' 
hrretrievably  lost ;  and  with  what  pleasure 
should  we  have  read  descriptious  of  many 
iniportant  phices,  the  scites  of  vrhich  are 
now  only  known  l^  Conjecture  from  some 
casual  circumstance  I  Numbers  of  beaatifid 
cities,  frir  surpassmg  any  existing  at  pre* 
sent  in  the  magni^nce  of  their  public, 
s^ctures,  have  been  deserted,  through  dif- 
ferent causes,  by  their  inhabitants,  and  are 
yet  splendid  in  their  ruins:  those  ofiered 
every  incitement  for  description,  but  have 
perished  without  obtaining  this  act  of  jus« 
tice.  Egypt,  in  particular,  fiunislied  the 
writer  with  the  means  of  immortalising  his 
name  as  a  topographer;  and  it  is  a  subject 
of  severe  regret,  that  we  have  pot  been 
gratified  by  an  account  of  that  country, 
when  all  the  wonderfel  fragments  scattered 
over  its  surfiice  were  connected  by  the 
chain  of  society,  and  periect  in  themselves ) 
then,  we  have  every  reason  to  suppose,  rich 
woods  firinged  the  borders  of  their  cities^ 
and  extensive  gardens  afforded  ecpiaV  plea- 
sure and  advantage  to  the  iohabitams:  lik» 
a  subfime  picture,  we  should  have  been  en* 
abled  to  contrast  its  ancient  softest  tints 
witii  its  present  dreary  wastes  and  gloomy 


The  French  have  ever  been  an  eater- 
prising  people,  and  veiy  early  turned  theur 
atteUtkm  to  travelling^  and  topografihical 
description ;  an  interesting  account  of  wfaids 
may  be  found  in  Mr.  Jolines*s  recuit  trans- 
ition of  *<  Bertrand  de  hi  Broquiere's  IVa- 
vels  in  Palestiue,**  about  the  yeur  i43$. 
The  English  nation  did  not  enth^ly  neglect 
this  species  of  literature,  in  the  earliest  pe*' 
riods  of  their  annals;  as  several  monks 
might  be  mentioned,  who  gave  their  bi)»i 
thren,  in  different  parts  of  the  country, 
manuseript  accounts  of  the  fouudstions  o€ 
their  monasteries,  and  some  slight  descrip>* 
tion  of  them  and  their  scites.  We  shaH  hi- 
troduce  the  title  of  one  of  those,  quoted  by 
Mr.  Malcolm,  in  his  *<.  History  of  St.  Bai^ 
tholomew's  Priory,  London,"  in-order  t» 
convey  to  the  reader  an  idea  of  their 
abilities  hi  our  lauguage,  about  the  time 
of  Henry  III.  or  perhaps  ratiier  earlier: 
'<  For  as  moqcbe  that  the  meritory  and  bo» 
table  operacyotts  of  fiimose  goode  and  dt* 
vOBte  h^m  yn  God  sholde  be  remembred, 
£  e  t 
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ior  instf action  of  tfterc3iii«n  to  tbeyr  eon^ 
•olacioo  and  eneres  of  devotion ;  thys  ab- 
bre¥j«t  ti-etesae  sbal  oompendionsly  ex- 
presae  aiid  dedare  the  woiidreful,  and,  of 
eele«tial  fcOocel,  gracious  fonntiacton  of  pur 
Inely  placeys,  called  the  priory  of  Seynt 
Bartholomew  yn  Soiy thfyld,  and  of  the  hos- 
pital of  olde  tyme  loneyng  to  the  same ; 
with  other  notabilities  expediently  to  be 
knowyn;  and  most  specially  the  gloriouse 
'  and  excellent  myracles  wroglite  wiihyu 
-  them  by  the  intercessions,  suffrages,  and 
merytys  of  the  forsayd  l>enynge,  feythful, 
,and  blessid  of  God,  apostyl  Sanet  Bartho- 
lomy,  ynto  tbelaiide  of  Almighty  God,  and 
agmcion  of  his  infinite  power.  Ffyrst  shal 
be  shewyd  who  was  fi'nnder  of  owere  lioely 
places,  and  liowgh,  by  grace,  he  was  %rst 
pryor  of  owr  priory }  and  by  howgh  longe 
tyme  that  lie  contynned  yn  the  same.  Thys 
ehurcbe,  yn  the  hononre  of  most  blessed 
Bartholoroew  apostle,  -ffbr^iled  Rayer,  of 
good  remembraunce.  And  theryn  to  serve 
God  (after  tlie  rewle  of  the  roost  holy  fader 
Anstyn)  aggregat  togidir  religioose  mdi. 
And  to  them  was  prekite  xxii  yere ;  nsynge 
the  ofB<te  and  dtgnite  of  a  priore.'*  Tliis 
ancient  topogmpber  mentions  that  Rahere, 
the  prior  and  founder  of  the  priory,  died  in 
fbe'rcigfi  of  king  Stephen,  and. was  snc 
meAed  by  TiMmws,  in  the  year  1144.  The 
MIowiiig  passage  will  prove  that  the  mann- 
icript  was^  written  immediately  af^  the 
above  period :  «*  And  yn  what  ordnr  he 
sette  the  fimdament  of  this  temple  y^  fewt 
wordea  lette  ns  shewe,  as  they  testified  to 
IIS  that  stfy  Atm,  herd  Aim,  and  were  pre- 
aente  yn  his  workys  and  dedis ;  iffthewhidie 
«Mne  have  take  ther  slope  yn  Cryiste,  and 
mme  of  them  be  zUte  o/yre,  and  wytneaseth 
of  diat^  that  we  shall  after  aay." 

It  may  be  perceived  firom  this  specimen 
of  earty  topography,  that  we  bad  by  no 
■Mans  arrived  to  the  degree  of  exoellence 
which  Pliny  and  his  contemporaries  at* 
tained  in  simihir  prodnctions ;  neither  did 
we  accomplish  this  very  desirable  point  till 
within  the  last  centuty.  lliose  who  have 
perased  oa»  best  works,  historical  and  de- 
scriptive, before  the  reii^n  of  George  II. 
will  find  great  accuracy  aiKl  deep  research ; 
bnt  nnfbrtnnately  we  learn  4iotlring  of  the 
nfttnre  and  beauties  of  the  surface  of  tbe 
aarth,^or  of  the  proportions  and  sculptures 
of  onf  builduigs,  from  the  valuable  works 
of  Leland,  Stowe,  Speed,  Ctmden,  Dug- 
dale,  Stc* ;  indeed,  had  not  Hollar  been  em- 
ployed by  the  latter,  his  splendid  accounts 
of  ftttflHi^tries,  and  St.  Paul's,  wonld  have 


given  us  no  idea  whatever  of  the  lickaal 
of  their  forms  and  decoratioos. 

It  b,  however,  to  the  authors  wfaoie 
names  we  have  recapitiilated,  that  vre  sre 
indebted  for  admirable  models  in  topo* 
graphy ;  and  it  would  be  injustice  to  tbe 
modems  to  deny  them  the  merit  of  havinf 
greatly  improved  upon  them,  by  their  de- 
scending to  the  mioutise  which  seems  to 
have  escaped  the  attention  of  tlieir  {rest 
predecessors.  The  public  has  for  a  very 
considerable  length  of  time  been  extreaidy 
partial  to  topographical  works,  which  is 
evinced  by  the  shoals  of  pnblicatioBs  issaed 
from  the  London  and  provincial  presses  «a 
this  subject.  The  metropolis  has  hid  evety 
thing  said  of  it  which  the  art  of  m»n  eooM 
nke  together ;  almost  every  conii^  has  Its 
historian,  and  some  have  had  several;  the 
cities  have  each  been  described,  aod  ererjr 
tovn,  worth  or  not  worth  a  descriptioBf 
has  its  guide ;  and,  exclUlive  of  those,  mm- 
bere  of  tours  are  continually  maluoie  their 
appearance.  It  appears  almost  invkti^ 
to  mention  any  particular  exertions,  wilk- 
out  ennmerating  every  well-founded  pie* 
tension  to  public  approbation;  and  yet  we 
calmot  conclude  this  article  accniitely 
without  observing,  that  Oough*s  editioB  of 
Camden's  *<  Britannia,"  and  his  *'  Sepal- 
chral  Monuments"  of  this  kingdom,  are  wsr^ 
thy  of  ranking  witli  tbe  works  of  oor  best 
ancient  topographers ;  and  that  amoii|St  the 
many  excellent  county  histories  we  possen, 
none  has  a  greater  cUim  for  extent  and  ac- 
eirmcy  than  the  *'  History  of  Leicestnilurai' 
by  Mr.  Min  Nichols,  Tbe  eaviroes  of 
London  have  received  every  possible  stien* 
tion  from  the  indefiitigable  brothers,  Daniel 
and  Samuel  Lysons,  who  are  now  panoBg 
a  most  laborious  undertaking  on  nearly  tke 
same  plan,  to  be  extended  to  all  Eogfcuid; 
and  of  London,  the  great  cenue,  every 
thing  has  been  said  by  Stowe,  Strype,  and 
Malcolm ;  besides  the  sligliter  perfonnaacc 
of  Pennant,  to  whom  we  are  more  indebted 
for  his  other  topographical  works;  aad,  to 
conclude,  we  now  possess  a  Topographical 
IDictionary,  the  patient  and  osefiil  prodac- 
tion  of  Mr.  Carlisle. 

llie  encouragement  all  these  and  sioiibr 
publications  have  hitherto  imiformly  mtl 
with,  has  been  eminently  advanUpeoo5 
to  draftsmen  and  engravers,  whose  woris, 
for  the  embellishment  of  topographical  writ- 
ings,  are  not  surpassed  liy  imy  which  ban 
made  tlieir  appearance  on  the  Continnt; 
an  assertion  tliat  may  be  |Mroved  deddedty 
by  referring  to  the  j^ecent  publicatiooj- 
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^  The  Beauties  of  England  and  Wales,"  and 
^  The  Architectuivl  Antiquities  of  Great 
Britain  f  two  of  the  best,  without  exception, 
that  have  ever  issoedfrom  the  British  press; 
the  jomt  peribnnance,  in  the  first  instance, 
of  Messrs.  Rrittou  and  Brayley,  and  in  tiie 
second,  of  the  former  only. 

TORDYLIUM,  in  botany,  heart-wort, 
a  genus  of  the  Pentandria  Digynia  class 
and  order.  Natural  t>rder  of  Umbellatae, 
or  Umbellifers.  Essential  character :  co- 
rolla radiate ;  all  hermaphrodite;  fruit  sub- 
inrbicnlar,  notched  at  the  edge ;  involucres 
long,  undivided.  There  are  seven  species. 
TO|l£NIA,  in  botany,  so  named  from 
Olof  Toreen,  a  Swedish  clergyman,  a  genus 
of  the  Didynamia  Angiospermia  class  and 
order.  Natural  order  of  PersonatSB.  Scro- 
phnhuisp,  Jussien.  Essential  character:  ca- 
lyx two-lipped,  upper  lip  three  cnsped^ 
filaments,  tlie  lower  with  a  stei4Ie  branch* 
let ;  capsule  two-celled.  There  are  three 
species. 

TQKMENTILLA,  in  botany,  a  genus 
of  the  Icosandria  Polyeynia  chss  and  order. 
Natural  order  of  Senticosae.  Rosaces,  Jns- 
tieo.  Essential  cliaracter:  calyx  eiglit-clef^, 
inferior;  petals  four;  seeds  roundisli,  naked, 
wrinkled,  fastened  to  a  small,  jutcelei>s^  re- 
ceptacle. There  are  two  species;  mz»  T. 
crecta,  common  tornfcntil ;  4nd  T.  reptans, 
trailing  tormentil.    Natives  of  Europe. 

TORNADO,  a  sudden  and  vehement 
goat  of  wind  from  all  points  of  the  compass, 
frequent  on  the  coast  of  Guinea. 

A  tornado  seems  to<partake  much  of  the 
nature  of  a  whirlwind,  or  perhaps  of  a 
water-spout,  but  is  more   violent  in   its 
effects.  It  commences  very  suddenly,  seve- 
ral clouds  being  previously  drawn  together, 
wheq  a  spout  of  wind,  proceeding  from- 
them,  strikes  the  ground,  in  a  round. spot 
of  a  few  rods  or  perches  diameter,  and  pro- 
ceeds thus  half  a  mile  or  a  mile.  The  prone- 
ness  of  its  descent  makes  it  rebound  from 
the  earth,  throwmg  such  tilings  as  are  move- 
able before  it,  but  some  sideways  or  in  a 
Jateral  direction  from  it.    A, vapour,  mist, 
or  rain,  descends  with  it,  by  which  the 
path  of  it  is  marked  with  wet.    The  follow- 
iog  is  a  description  of  one  which  happened 
a  few  years  since  at  Leicester,  about  fifty 
sniles  Irom  Boston,  ui  New  Enghnd;  it 
happened  ii|  July,  on  a  hot  day,  about  four 
o'clock  in  tiie  afternoon.     A  few  clouds 
liaTiflg  gathered   westward,  and  coming 
overheaul,  a  sudden  motion  of  their  running 
together  in  a  point  being  observed,  imme* 
4t^ly  a  spout  of  wind  struck  the  ground 


TOR 

at  the  west  emi  of  C  house,  and  instantly 
carried  it  away,  with  a  negro  man  InMf, 
who  was  afterwards  found  dead  in  tlie  path 
of  it  Two  men  and  a  woman,  by  the  breach 
of  the  floor,  fell  into  the  celfair ;  and  one 
man  was  driven  forcibly  up  into  the  chim- 
ney-corner. These  were  preserved,  tfioiigh 
much  bruised ;  they  were  wet  with  a  va- 
pour or  mist,  as  were  the  remains  of  the 
floor,  and  the  whole  patii  of  the  spout.  This 
wind  raised  boards,  timbers,  &c.  A  Joist 
was  found  on  one  end,  driven  neariy  three 
feet  into  the  ground.  The  spout  probably 
took  it  in  its  elevated  state,  and  drove  it 
forcibly  down.  The  tornado  moved  witl| 
the  celerity  of  a  middhng  wind,  and  con- 
stantly declined  in  strength  till  it  entirely 
ceased. 

TORPEDO.  Seelt^iA. 
"^  TORRENT,  in  geograjJhy,  denotes  a 
temporary  stream  fi(  water;  fallin;;  suddenly 
from  motratams,  whereon  thera  have  been 
great  rains,  or  an  extraordhiary  thaw  of 
snow* 

TORRICELLI  (Evangemste),  in  bio- 
graphy, an'  illustrious  mathematician  and 
philosopher  of  Italy,  was  bom  in  J  608,  and 
trained  up  in  the  knowledge  of '  classical^ 
literature.  The  b.'^nt  of  his  mind,  however,^ 
led  htm  to  tlie  pursuits  of  natural  philoso- 
phy, which  he  studied  under  father  Bene* 
diet  Castelii,  who  had  been  the  sdiolar  of 
the  great  Galileo,  and  was  professor  of  aia* 
thematics  at  Rome;  Torrjcelli  made  such 
progress  under  tliis  master,  that  having 
read  GaHleo's  '*  Dialogues,"  he  composed  a 
^*  Treatise  concerning  Motion"  upon  his 
principles.  Castelii,  surprised  at  the  per- 
formance, carried  it  and  read  it  to  GalUeo, 
who  heard  it  with  great  pleasure,  and  con- 
ceived a  high  esteem  and  friendstitp  it>r  the 
author.  Upon  this,  CaStelli  proposed  to 
Galileo,  that  TorricelU  should  come  and 
live  with  him ;  recommendmg  hhu  as  the 
most  proper  person  he  could  have,  since  he 
was  the  most  capable  of  comprehending 
those  sUbUme  specutotions,^  which  his  own 
great  age,  iiifirtnities,  and  want  of  sights 
prevented  him  from  giving  to  the  world. 
Galileo  accepted  the  proposal,  and  Torri- 
celU the  employment,  as  things  of  all  others 
the  most  advantageous  to  both.  Galileo 
was  at  Florence,  at  which  place  TorriceOi 
arrived  in  1641,  and  began  to  take  down 
what  Qalileo  dictated,  to  regulate  his  pa- 
pers, and  to  act  m  every  respect  according 
to  his  directions.  But  he  did  not  long  ^n- 
Joy  the  advantages  of  this  situation,  as  Oa* 
lileo  died  at  the  end  of  oqly  three  monttn^ 
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Torricelli  wis  then  abont  rctarBiiig  to 
Rome ;  but  tbe  Grand  Dake  engaged  him 
to  continue  at  Florence,  making  htm  hia 
own  mathematician  for  the  present,  and 
promiiiing  him  the  prof^^or's  chair  as  soon 
as  it  should  he  vacant.  Here  he  applied 
himself  intensely  to  the  study  of  mathema- 
tics, physics,  and  astronomy,  making  many 
improvements,  and  some  discoveries. 
Among  others,  he  greatly  improved  the  art 
of  making  microscopeis  and  telescopes ;  and 
it  is  generally  acknowledged  that  he  first 
found  oat  the  method  of  asc'ertainmg  the 
weight  of  the  atmosphere  by  a  proportionate 
column  of  quicksilver,  the  baronieter*being 
called  from  him  tlie  Torricellian  tube,  and 
Torricellian  experiment.  Great  thmgs  were 
now  expected  from  him,  and  great  things 
would  probably  have  been  furtheir  per- 
formed by  him,  if  he  had  lived ;  but  he 
died,  afler  a  few  days  illuess,  in  1647,  when 
he  was  but  just  entered  the  40tb  year  of 
his  age.  His  principal  work  was  entitled, 
*<  Opera  Geometrica,"  in  4to. 

TORRICELLIAN  experiment,  a  fiimons 
experiment  made  by  Torricelli,  a  disciple 
of  the  great  Galileo,  which  has  been  alrea- 
dy explained  under  the  article  Baromb- 
TER.    See  also  Pneumatics. 

TQRRID  zone,  among  geographers,  de- 
notes that  tract  of  the  earth  lying  upon  the 
equator,  and  on  Oach  side  as  ftr  as  the  two 
tropics,  or  23f*  30'  of  nortli  and  sontli  lati- 
tude. The  torrid  2one  was  believed  by  the 
ancients  to  be  Uninhabitable ;  but  is  now 
well  known  to  be  not  only  inhabited  by  the 
natives  of  those  hot  ctimates,  but  even  to- 
lerable to  the  people  of  the  colder  climates, 
towards  the  north  and  south ;  the  excessive 
beat  of  the  day  being  'there  tempered  by 
the  coldness  ot  the  night  See  the  article 
Heat. 

TOUCH,  or  Feeling,  eeme  tf.  When 
the  mind  has  connected  the  complex  ideas 
derived  from  the  touch  with  the  visible  ap- 
pearance of  objects,  tiien  the  sight  is  inde- 
finitely the  'most  nsefal  medium  of  know- 
ledge :  but  in  the  earliest  stages  of  the  intel- 
lectual progress,  the  touch  is  the  most  useful ; 
m  fiujt,  as  man  is  formed,  it  then  is  abso- 
Intely  necessary  to  render  the  sight  pro- 
ductive of  most  of  its  present  utility.  The 
sense  of  feeling  differs  from  tlie  other  senses 
in  belonging  to  every  part  of  the  body,  ex- 
ternal or  internal,  to  Which  nerves  are  dis- 
tributed. Tbe  term  touch  is  most  correctly 
aipplied  to  the  sensibility  which  is  difiused 
over  the  surface  of  the  body.  Touch  ex- 
ists -with  tbe  most  exquisite  degree  of  senst* 
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biUty  at  tli^  extremities  of  the  fingen  aod 
thumbs,  and  in  the  lips.  The  sense  of  touch 
is  thus  very  commodiously  disposed  for  tiie 
purpose  of  encompassing  smaller  bodies, 
and  for  adapting  itself  to  the  ineqnaUties  of 
Urger  ones. 

The  sensations  accpiired  by  the  sense  of 
feeling  are  those  of  heat,  hardness,  solidi- 
ty, roughness,  dryness,  motion,  dishmce, 
figures,  See,  and  all  those  corporeal  feeUn|S 
'which  arise  from  a  healthy  or  diseased  state 
of  the  nerves,  and  tbe  part  of  the  body  to 
which  they  belong. 

The  pams  of  thb  sense  are  more  none* 
rous  aod  vivid  tlian  those  derived  fiom  any 
othef  sense;  and  therefore  the  relicts  of 
them  coalescmg  with  one  another,  constitute 
the  greatest  share  of  our  mental  pains,  tbst 
is,  pains  not  immediately  derived  from  sen- 
sation. On  the  other  hand,  its  pleanirei 
being  faint  and  rare,  in  compariMm  witb 
others,  sind  particularly  tliose  of  the  tsste, 
have  but  a  small  share  in  the  fomsatioa  of 
the  mental  pleasures. 

The  toudi  is  the  original  roedimn  of  oir 
knowledge  respecting  the  real  qnatities  of 
substances,  and  is  indeed  the  sole  meiham 
by  whidi  we  gain  a  knowledge  of  extennl 
objects.  It  is  by  the  touch,  aod  by  the  toacfa 
alone,  originally,  that  we  distinguish  oar 
own  bodies  from  other  objects  that  surround 
us,  and  form  the  impression  which  eveiy 
one  has,  that  the  objects  wbich  aflfect  tbt 
sight,  the  hearing,  3ce.  are  external.  When 
we  touch  a  sensible  part  of  our  bodies, 
we  have  sensations  conveyed  to  the  nind 
through  two  different  nerveos  branches; 
when  we  touch  any  other  body,  we  kave 
only  one  sensation. 

The  unpression  that  they  are  external  ob- 
.^ects,  that  is,  ol^ects  out  of  ourselves,  which 
(^ve  us  the  sensations  of  sound,  laste, 
sight,  and  smell,  is  so  continually  forced  upoa 
us  by  the  sensations  of  touch,  that  there  pro- 
bably never  was  found  a  peraon  vrfao  doubt- 
ed the  existence  of  the  external  worid  ai 
the  cause  of  his  sensations,  except  tbose 
who  have  been  led  to  it  by  reasonng  on 
faUe  principles.  Some  very  acute  specs- 
lators  have  indeed  given  up  the  belief  in 
an  external  worid  as  the  cause  of  their  lea- 
sations ;  but  their  opinion  n^ver  did,  nsr 
never  can,  gain  much  ground  ;  for  it  ii  in- 
consistent with  the  perceptions,  which,  by 
the  constitation  of  our  fbune,  are  neces*- 
rily  formed  from  continually  recnrring  sen- 
sations. The  philosophic  Berkeley,  and  a 
late  writer,  Dnimmond,  are  tbe  prindpsi 
aupporters  of  this  carious  system.    But  if 
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we  had  not  the  sense  of  loach,  the  other 
fenses  would  have  produced  no  sudi  im* 
pressionj  sensations  would  have  appeared 
to  arise  in  the  mind  without  any  connection 
with  external  causes  of  them. 

Some  philosophers  have  supposed,  that  it 
is  the  exquisite  delicacy  of  feeling  which 
exists  in  the  liand :  and  the  admirable  me* 
chanism  by  which  it  is  applied,  which  is  the 
cause  of  the  superiority  of  knowledge  which 
inan  possesses  over  the  lower  classes  of  ani- 
mals. It  cannot  be  just  to  attribote  to  this 
cause  alone  this  superiority,  but  indisputa- 
bly, as  man  is  constituted,  it  is  e^seittial  to 
the  degree  of  superiority  now  possessed ; 
and  we  observe,  that  thkt  tribe  of  animals 
possesses  the  greatest  degree  of  what  may 
be  called  human  wisdom,  which  has  this 
sense  most  perfect ;  the  bended  mnsde  at 
the  end  o^  the  elephant's  trunk  answer*^ 
ing  some  of  the  purposes  of  the  human 


Tovcn  needUy  among  assayers,  refiners, 
&c.  little  bars  of  gold,  silver,  and  copper, 
combined  together  in  all  the  different  pro- 
portions and  degrees  of  mixture ;  the  use  of 
wliieh  is  to  discover  the  degree  of  purity  of 
any  piece  of  gold  or  silver,  by  comparing 
the  mark  it  leaves  on  the  touchstone  with 
those  of  the  bars. 

1^  metals  usually  tried  by  the  touch- 
stone are  gold,  silver^  and  copper,  either 
pure,  or  mixed  with  one  another  in  different 
degrees  and  proportions,  by  fusion.  In  or- 
der to  find  out  the  purity  or  quantity  of 
baser  metal  in  these  various  admixtures, 
when  they  are  to  be  examined,  they  are 
compared  with  these  needles,  which  are 
nixed  in  a  known  proportion,  and  prepared 
Ibr  this  use.  The  metals  of  these  needles, 
both  pure  and  mixed,  are  all'  made  into 
lamlnse  or  plates,  one  twelAh  of  an  inch 
broad,  and  of  a  fourth  pari  of  their  breadth 
in  thickne^  and  an  inch  and  a  half  long ; 
these  being  thus  prepared,  you  are  to  en- 
grave on  each  a  mark  indicating  its  purity, 
or  tlie  nature  and  quantity  of  the  admix- 
tore  in  it. 
TOURMALINE.  See  Schorl. 
TOURN,  the  sheriffs  toum,  is  the  king% 
court  of  record,  holden  before  the  sheriff, 
Ibr  redressing  of  common  grievances  within 
the  county.    This  is  not  now  held. 

TOURNEFORTIA,  in  botany,  so  named 
io  memory  of  Joseph  Pitton  Tournefbrt,  a 
genys  of  the  Pentandria  Monogynia  class 
and  order.  Natural  order  of  AsperifoUse. 
Borraginest,  Jussieu.  Essentmi  character : 
berry   two-ceiled,   two-seeded,  superior^ 
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perforated  at  top  by  two  pores.  Tliere 
are  eleven  species ;  these  shrubs  are  mostly 
natives  of  South  America ;  several  of  them 
were  first  discovered  by  Father  Plumier, 
who  gave  them  tlie  name  of  Pittonia,  which 
Linnasus  changed  to  Toumefortia. 

TOURNEOUE^^,  in  surgery,  an  instru- 
ment made  of  rollers,  compresses,  screws, 
&c.  for  compressing  any  wounded  part,  so 
as  to  stop  boemorrbages. 

TOURRErriA,  in  botany,  so  named 
from  Mons.  de  la  To^orrette,  a  genus  of  the 
Didynamia  Angiosperraia  class  and  order. 
Natural  order  of  Personatse.  Bignomiss,  Jus- 
sieu. Essential  character:  calyx  two-lip- 
ped; corolla,  lower  lip  none,  but  two 
toothlets  instead  of  it;  capsule  echinate, 
foup>celled,  two<valved.  There  is  only  one 
species,  rix.  T.  lappacea,  a  native  ol  Peru. 

TOW  to,  in  naval  affiiirs,'  is  to  draw  a 
ship,  or  boat,  forward  in  the  water,  by 
means  of  a  rope  attached  to  another  ves-^ 
sel  or  boat,  which  advances  by  the  effort 
of  rowing  or  sailfng.  Towing  Is  either  prac- 
tised when  a  ship  is  disfabled,.  and  rendered 
incapable  of  carrying  sail  at  sea ;  or  when 
her  sails  are  not  fixed  upon  the  masts,  as  in 
a  harbour,  or  vrhen  they  are  deprived  of 
their  force  of  action  by  a  cessation  of  the 
wind. 

*  TOWER,  a  tall  building,  consistittg  of 
several  stories,  usually  of  a  round  fi>rm, 
though  sometimes  square  or  polygonal. 
Towers  are  built  for  fortresses,  prisons,  Ste* 
as  the  Tower  of  London,  the  Tower  of  the 
Bastile^  ^kc.  The  Towej-  of  London  is  not 
only  a  citadel  to  defend  and  command  the 
city,  river,  &r.  but  also  a  royal  palace, 
where  onr  kings,  with  their  courts,  have 
sometimes  lodged  ;  a  royal  arsenal,  wherein 
are  arms  and  ammunition  for  sixty  thousand 
soldiers ;  a  treasury  for  the  jewels  and  or- 
naments of  the  crown ;  a  mint  for  coining 
of  money ;.  the  great  archive,  wherein  are 
preserved  all  ihe  ancient  records  of  the 
courts  of  Westminster,  6lc,  and  the  chief 
prison  for  state  criminals. 

TOZZIA,  in  botany,  so  named  in  honour 
of  Bruno  Tossia,  abbot  of  Vallomfitwa, 
F.  R.  S.  a  genus  of  the  Didyn^ia  Anglos* 
permia  dass  and  order.  Natural  order  of 
Personatae.  LysimacbisB,  Jussieu.  Essen- 
tial character:  calyx  five-toothed;  capsule 
one-ceHed,  globular,  one-Seeded,  There  is 
only  one  species,  viz,  T.  alpma,  a  native  of 
the  mountains  of  Switxerland,  Austria,  South 
of  Fhince,  Italy,  and. the  Pyrenees. 

TRACHELIUM,  in  botany,  iknat-wart, 
a  genus  of  the  Pentandria  Monogynia  class 
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and  order.  Natural  ordec  of.OampaBacev. , 
CampautUaceap,  Jussieo.  Essential  charac* 
ter:  corolla  funiiel-fonn ;  stigma  globular; 
capsule  three-celled,  inferior.  There  are 
three  species,  all  found  at  tlie  Cape  df 
Good  Hope. 

TRACmCHTHYS,  in  natural  history,  a 
gendi  of  fishes  of  the  order  Thoracid.  Gene- 
ric  character :  head  rounded  in  front,  eye 
large,  mouth  wide,  toothless,  descending; 
gill-membrane  eight-rayed  ;  the  four  lowest 
rays  rough  on  the  edges ;  scales  rough ;  ab- 
domen mailed  with  large  carinated  scales. 
The  only  species  under  this  genus  is  T. 
austraKs,  or  the  southern  trachic^thys,  about 
fife  inches  long",  and  two  deep,  and  a  nar 
tive  of  New  Holkmd.  Its  body  is  so  strong- 
ly  coated  with  scales,  tliat  they  cannot  be 
detached  without  part  of  the  skin.  Ita  eyes 
are  extremely  Uirge,  its  tail  is  strongly  fork- 
.  ed,  and  its  abflomen  is  carinated,  and  cata- 
phracted,*by  a  row  of  eight  strong  scales, 
each  of  whfch  projects  into  a  short  spine 
pointing  backward,  and  forming  a  sharp 
keel  beneath.  S^  Plate  VL  Pisces, 
fig.  7. 

TRACHINUS,  in  natural  history,  a  ge- 
nus of  fished  of  the  order  Jngulares.  Ge- 
neric  character :  head  compressed,  spinous 
at  the  top;  gill-membrane  six-rayed,  the 
covers  aculeated;  lower  kunina  serrated. 
There  are  two  species.  T.  draco,  or  the 
dragoo-w^ver,  is  usually  about  eleven 
inclies  long,  and  inhabits  the  North  Seas 
and  the  Mediterranean,  often  imbedding 
itself  |n  die  sand  on  the  coasts.  It  feeds 
on  worms,  inseoto,  and  small  fishes,  and 
is  ui  great  estimation  in  yarious  coun- 
tries of  Europe  for  the  table  It  is  remark- 
able principally  for  inflicting  very  painful 
wounds  with  its  first  dorsal  fin,  which  is 
armed  with  five  strong  and  sharp  spines. 
The  wounds  thus  given  are  attended  with 
great  heat  and  violent  redness,  and  are  not 
a  little  dreaded  by  the  fisherm^  of  France 
and  Holland. 

TRADE,  the  practice  of  exchanging 
good9v  'wares,  money,  bills,  aud  other  ar« 
tides  of  wine,  with  the  view  of  advantage 
or  profit.  It  is  generally  distioguislied  into 
foreign  trade,  or  the  export  and  import  of 
commodities  to  ^d  from  other  countries, 
'and  the  internal  or  home  trade,  or  that 
which  is  carried  on  within  the  country ; 
wlilth  two  branches,  however,  are  rather 
distinct  in  appearance  than  reality <. one 
supports  the  other,  and  l^y  their  nuitual 
connection  and  dcpeujdence  the  fi»reign  and 
the  domestic  trade  of  Great  Britaio  hav^ 
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risen  together  to  their  present  uapafaBeM 
height.    See  Commbrcb  and  MAHVfAO* 

TURBS. 

By  the  tew  of  England,  trade  is  ooar 
sidered  so  nmch  for  the  general  bene- 
fit, that,  by  several  stAtntcs,  paiticalnlj 
Magna  Charta,  9  Henry  UL  c  SO,  tnd 
5  Richaid  II.  c.  1,  even  all  nMrcbants,alieiii, 
and  not  enemies,  may  safely  ooaie  and  go, 
and  abide  here,  and  deal)  in  gross  or  by  re- 
tail, in  any  conmiodities ;  bat,  by  sUtate 
16  Richard  II.  c,  1,  this  was  restrained,  tt 
prevent  merobants,  aliens,  fitnn  seUiag  wf 
thing  by  retail  except  victnals.  And  by 
several  statutes,  remedies  are  giveu  for 
alien  merchants  againat  those  by  whom  they 
may  be  disturbed  m  their  deaUags.  Bat 
an  aheo  cannot  take  a  lease  of  a  how, 
though  he  is  a  merchant ;  but  may  be  s 
tenant  at  will.  And  no  alien  shall  be  t 
merchant  or  fiictor,  nnless  naturaUnd,  or 
made  denizen,  in  the  English  plantatioQiift 
Asia,  Africa,  or  America.  Sobm  resuaiati 
are  also  put  lyiKm  the  importatioa  of  certiii 
articles  by  statute  11  Edward  UL  cS; 
S  Edward  IV.  ^  4;  19  Henry  VIL  c.  tl; 
25  Henry  Yin.  c  9;  and  5  £liaabethc7. 

The  seas  shall  be  open  to  all  merchsils; 
and  all  subjects  may  trade  to  Spain,  Frsacei 
and  Portugal,  paymg  the  cnstoms.  InEi|- 
land  all  persons  are  free  to  uae  any  tnde, 
unless  restipained  by  act  of  pariiament,  or 
the  bye-laws  of  some  cgrporations,  or  by 
the  lying's  charter ;  for  he  may  erect  seor- 
poratioQ  for  the  management  of  cert# 
tiades,  aq4  nu|y  even  ^^ke  a  nnwiopolj  ^ 
9ome  things,  such  as  the  sole  printing  of  boob 
of  the  eommon  Uw,  statute  books,  EofiJk 
bibles,  prayer  books,  civil  law  bookt,  sail 
even  school  books,  as  ^t  is  3aid.  3ot  Ifai* 
prerogative  is  somewhat  pdipus,  and  has  not 
recently  been  enforced,  excqitiug  ia  nr 
spect  to  bibles,  tlie  statutes,  and  pnqrcf 
books. 

But  the  King  cannot  by  his  cluirter  wtkf 
a  total  restraint  of  trade.  Even  with  re- 
fpeqt  to  exduding  the  exercife  of  s  trade 
in  a  town,  or  city,  without  being  fre^  of  i(r 
tliere  is  great  doubt  whttber  a  charter  with 
such  an  exclusive  privilege  is  valid,  exoepi 
as  to  Londoo,  where  the  bjelaws  afs  cea- 
firmed  by  act  of  Parliament,  altfaoagb  mMj 
such  privilege^  are  assumed  elsewhere,  sad 
rest  for  tbdr  validity  entirdy  upon  anoeat 
pustom.  l^e  exdusive  trade  of  the  Eiit 
India  comoany  is  founded  oppn  a  divtcr, 
confirmed  by  act  of^pariii^ment,  9  and  10 
WiUiam  UI.  c.  44,  and  subsequent  statates 
^d  by  37  Geoigp  IK.  c  9?!  tradp  ii  aUf^ 
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H  nhder  the  previAns  tretty  with  America 
between  ttaat  coaniry  and  oar  settlements 
in  the  East  Indies,  either  direct  or  by  way 
of  Europe. 

If  a  man  contract,  oren  for  a  good  consi- 
deration, not  to  exercise  a  certain  trade 
^nerally,  such  an  agreement  ^  Toid,  as  be- 
ing in  restraint  of  trade ;  bnt  an  agreement 
not  tp  exercise  a  certsin  trade  within  a  cer- 
tain  town,  to  tiie  prejudice  of  another,  is 
valid. 

By  the  statote  5  Eliaabeth,  c.  4,  none 
•hril  use  any  mannat  occopation  then  nsed 
in  the  reahn,  unless  he  hfis  been  brought  «p 
in  it  as  an  apprentice  for  seven  years,  under 
a  penalty 'of  4Q«.  per  month.  This  sUtitte 
hsis  by  some  been  considered  as  impolitic, 
and  in  general  may  be  considered  as  a  very 
alight  restnunt  upon  one  who  is  successful 
in  the  trade.  It  has  received  a  very  liberal 
construction,  so  that,  if  a  mscfx  has  worked . 
sa  a  journeyman  or  master  for  seven  years, 
he  is  considered  to  have  served  hs  an  ap- 
prentice; and  a  person  who  is  qualified, 
and  directs  the  business,  may  have  another 
in  partnership  who  is  not  qualified.  A  trade 
is  not  transmissible, so  as  to  go  to  executors; 
for  if  they  carry  it  on,  th^  must  be  per- 
aonally  liable.* 

The  principal  restraint  upon  trade  which 
now  exists  is  by  the  statutes  respecting  lite- 
rary property(see  that  article),  and  the  exdn* 
•ive  rights  of  inventors,  under  a  patent  for 
a  limited  time.  These  letters  patent  must 
be  for  the  invention  of  new  manufiictin^  or 
machines,  and  are  to  be  granted  only  for 
fourteen  years  from  the  date  of  the  patent. 
Statute  21  James  I.  c  3.  In  order  to 
render  such  a  paljuit  valid,  it  must  be  under 
the  great  seal,  and  must  be  inh>lled,  and  a 
apecification  of  the  particular  process,  or 
inventioa,  must  be  inrolled  in  Chancery 
within  six  'months.  It  is  upon  the  novelty 
of  the  manufacture,  as  it  respects  Enghmd, 
and  the  fidelity  of  the  specification,  that  the 
^raltdity  of  the  patent  depends ;  for  if  a  pro- 
fseas  IS  not  fnify  and  fiurly  described,  or  is 
cieacribed  with  any  degree  of  fraud  or  con- 
oesUment,  the  patentee  cannot  enforce  the 
beoefit  of  his  invention,  and  the  patent  may 
|>e  repealed  upon  application  to  the  Chan- 
cellor by  4iare  fidits*  Although  an  inven- 
tion is  not  new  abroad,  yet  if  it  has  not  been 
aaaed  b»e,  a  patent  may  be  taken  for  it. 
«e*  Patept. 

1'he  aggregate  gain  which  individuals 
engaged  in  foreign  trade  derive  from .  it, 
eaaa  by  no  means  be  considered  as  shew- 
^gtff  the  accetttan  of  wealth  which  the  na* 


tioa  receives  firom  this  source.  Many  ctf^ 
cumstances  may  concur  to  diminlsli,  or  even 
vrholly  to  destroy,  the  profit  of  foreign  trade 
in  this  point  of  view,  by  which  the  gams  of 
the  merchant,  and  othen,  by  whom  it  is 
carried  on,  are  not  in  the  Jeast  a^ted; , 
thus,  the  paymenb  made  to  other  countries 
for  the  dividends  on  the  share  foreigner 
4iold  of  our  public  debts;  remittances 'of 
subsidies,  or  for  the  mauitenance  of  troops; 
and  the  money  spent  abroad  by  British  sub- 
jects occasionally  resident  there,  all  operate 
to  the  reduction  of  the  actual  wealth  which 
this  country  vrould  othervnse  derive  from 
its  intercourse  with  other  hations, which  may 
therefore  be  very  different  from  the  general 
profit  derived  from  trade,  as  a  sum  equal  to 
the  greater  part,  or  even  the  whole,  of  the 
commercial  gain  may  annually,  or  occa- 
sionally, be  sent  out  of  the  country  in  the 
various  ways  just  mentioned. 

The  balance  of  trade  in  fiivour  of  tins 
country  has  usually  been  estimated  fit>m  the 
excess  of  the  exports  beyond  the  unports, 
and  a  comparatively  small  amount  of  the 
hitter  has  been  always  considered  highly 
desirable.  This  is  a  concise  mode  of  deter- 
minmg  a  very  important  point;  but  it  is 
certainly  very  erroneous ;  for,  in  this  view, 
the  whole  of  the  imports  are  considered  as 
if  they  were  paid  for ;  whereas,  in  foct,  a 
'  very  laige  part  of  the  imports  never  require 
to  be  paid  for  at  all,  and  instead  of  tending 
to  draw  money  out  of  the  country,  ought  to 
be  considered  as  an  annual  accession  of 
wealth.  This  particularly  refers  to  the  im- 
ports firom  India,  as  far  as  they  are  pur- 
chased by  the  territorial  revenues  of  that 
country,  or  by  the  private  capitals  of  indivi- 
duals acquired  there ;  to  such  proportion  of 
the  imports  from  tiie  West  Indies  as  are  re- 
mittances from  the  income  of  individuals 
residing  here;  and  to  the  profits  arising  from 
fisheries  carried  on  in  different  parts  ^f  the 
worid  by  subjects  of  this  country  ordinarily 
residing  here.  Besides  the  evident  impoa* 
sibility  of  making  this  distinction  in  the 
account  of  imports,  ihe  custom-house  state- 
ments, both  of  the  imports  and  exports,  are 
totally  inadequate  to^show  even  their  com- 
parative amounts,  aa  almost  every  article 
of  merchandize  is  there  rated  at  a  value  en- 
tirely different  from  its  present  actual  value ; 
but  even  if  these  accounts  of  the  expoita 
and  imports  were  fiu-  better  adapted  to 
show  ou  which  side  tiie  balance  really 
lies  than  they  are,  it  will  be  easily  proved 
timt  all  the  sutements  founded  on  them,  m 
which  the  animal  gain  of  the  country  from 
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tnde  is  exhibited  by  tie  exeeas  of  exports, 
must  be  inaccurate.  Suppose  tbe  mer- 
chsDts  of  this  country  to  purchase,  for  ex* 
portation,  on  their  own  account,  British 
manniactttres  to  the  anionnl  of  20,000,0001. ; 
tbe  net  proceeds  thereof  in  tlie  countries  to 
which  they  are  exported,  after  paymi;  all 
chai^ges,  cannot  be  considered  as  less  than 

'  22,000,000/. ;  and  this  sum  being  invested 
in  foreign  produce,  and  hnported  into  this 
country,  will  amount^  after  repaying  the 
duties  and  all  expences,  to  at  least 
24,200,p00<.  reluming  the  merchants  the 
capital  they  had  originally  advanced,  with  a 
proit  of  21  per  cent.  Here  is  an«  evident 
gain  to  tiie  country  of  4,200,000(.,  because 
the  goods  brought  into  it,  exceed  in  value 
those  whidi  were  sent  out  by  this  sum.  Will 
those  who  discover  the  commercial  profits 
of  the  country  in  a  small  amount  of  im- 
ports, pretend  that  the  advantage  of  the 
merchants,  or  of  the  state,  would  have  been 
greater,  if  the  imports  received  in  return 
fyr  the  twenty  millions  sent  out  had  been 
•Bly  of  sixteen  millions  value? 

Ijf  the  merchandize  imported  in  return 
lor  any  quantity  exported  is  of  greater 
actual  value  in  this  country,  that  is,  if  it 
3»dds  a  greater  price  after  allowing  for  aH 
iditfges,  and  the  interest  of  the  capital  em- 
ployed, the  surplus  must  be  an  addition  to 
the  w«ddi  of  tbe  nation ;  and  if  tbe  whole 
of  oar  f9reign  trade  was  of  this  description, 
the  excess  of  the  imports  wotdd  show  the 
total  profit,  or  the  acquisition  of  wealth,  by 
the  exchange  of  commodities  vritb  other 
aations.  It  may,  however,  frequently  hap- 
pen, that  a  country  carrying  on  a  profitable 
commerce  may  not  have  occasion  for  an 
amount  of  equal  or  greater  value  than  its 
exports  in  the  produce  or  ipannfiuitures  of 

^  other  countries,  in  which  case  the  imports 
ftom  other  countries  will  diminish,  and  the 
difference  mus^  be  made  up  by  coin  or  bnU 
lion,  which,  in  a  commercial  view,  ought  to 
be  considered  nearly  fai  tbe  same  light  as 
any  other  articles  of  merchandize.  In  con- 
sequence of  an  act  of  Charles  IL  coin  and 
bullion  are  exempt  from  entry  at  the  ens* 
tom^house  on  importation  into  this  king, 
dom,  therefore  this  article  cannot  appear 
in  the  account  of  imports,  though  It  is  well 
knovm,  that,  besides  the  bullion  used  in 
keeping  up  or  increasing  the  coin,  and  in 
importation  and  exportation  as  a  merchan-' 
din,  great  quantities  are  imported  as  a  law 
material  for  the  use  of  our  manufkctnres. 
The  quantity  sent  out  of  the  country  legally 
is  known;  the  quantity  imported  must  be 


TRA 

nmch  greater;  but  while  no  accoaat  of  it » 
jUdien  the  real  amount  of  tbe  imports  mmt 
be  very  incomplete,  and  consequently  any 
conclusions  respecting  tbe  balance  of  tiade, 
drawn  from  suefa  a  defective  account,  may 
be  very  erroneous.  It  cannot  be  denied 
that,  if  the  country  derive  a  profit  fron 
its  foreign  trade,  the  value  of  tbe  nerebaa* 
dbe  and  of  the  coin  and  bnUioii  imported, 
must  together  exceed  that  of  its  exports; 
particularly  as  it  has  been  shown,  that  s 
part  of  the  former  is  to  be  considered  rather 
as  a  remittance  of  property  Irom  abroad  Is 
its  owners  in  this  country  than  as  a  retan 
for  exports  ;  U  migfat  indeed  be  otiierwise 
for  a  short  period,  from  our  merchants  si* 
lowing  a  loager,  or  larger,  credit  to  tbdr 
foreign  corre^ndents ;  but  this  would  bs 
only  a  temporary  suspension  of  the  re* 
turns. 

Therefore,  as  it  appears  by  the  Cnstesi- 
house  accounts,  that  the  value  of  IbreigB 
produce  and  manufiictores  imported  is  uso* 
ally  considerably  less  than  that  of  the  ex* 
ports,  it  would  follow,  supposing  tbeoe  valm- 
tions  were  correct,  that  tha  diflerenre, 
together  with  a  sum  equal  to  the  whole 
profits  of  foreign  trade,  is  annually  inpoittd 
in  cash  and  bullion,  which  are  notUidnded 
in  those  accounts.  But  if  this  were  really 
tiie  case,  our  stock  of  the  predons  mMif 
either  in  the  form  of  boUion,  specie,  sr 
goods  uianufiictured  of  gold  and  silver,  mmt 
have  increased,  not  only  to  an  amoaat 
greater  than  there  is  any  evidence  to  prove, 
but  for  beyond  all  probability.  In  foct, 
this  rapid  fiow  of  wealth  into  the  coontiy 
from  foreign  trade,  which,  although  cestaialy 
great,  is  probaMy  less  tiian  it  wouhl  appear 
in  the  usual  way  of  estimathig  it,  has  been 
almost  constantly  counteracted  in  vaiisBS 
degrees,  by  political  engagements  with 
other  countries,  by  losses  at  sea,  and  amay 
other  circumstances,  by  which  wealth  ii 
carried  out  of  the  country  without  aay  ad- 
vantageous return. 

Tradb    winds    denote 
winds  at  sea,  lilowing  either  eon 
same  way^  or  alternately  this  way  and  that ; 
thus  called  from  their  use  in  navigsAioi^  and 
the  Indian  commerce. 

Tlie  trade^winds  are  of  difiercat  kinds, 
some  blovring  three  or  six  months  sf  the 
year  one  way,  and  then  the  Kke  space  of 
time  the  opposite  way ;  these  are  veiy  < 
mon  in  the  Indian  seas,  and  are  called  i 
soons. 

OUiers  bk>w  constantly  the  i 
such  is  that  general  wind  between  the  nw- 
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pkif  wUcb,  off  at  sea,  is  foond  to  Uow  all 
daj  long  from  east  to  west. 

TRADESCANTIA,  in  botany,  ipider- 
vort,  a  genus  of  the  Hexandna  Monofgmia 
class  and  order.  Natural  order  of  Ensatae. 
Jnud,  Jussien.  Essential  charac^r :  calyx 
three-leaved ;  petals  three ;  fihiments  equal 
with  joiated  hairs ;  capsole  three-celled. 
Inhere  are  nineteen  species. 

TRAGACANTH.    See  Gum. 

TRAGEDY,  a  drama  which  represents 
WIB6  grand  and  serions  action,  and  which 
hai  frequently  a  &tal  issue  or  end.  Its  ge- 
nniiie  object  is  to  purify  and  moderate  the 
pasnoiis,  by  exhibiting  them  in  their  excess, 
«nd  to  bold  forth  such  a  picture  of  the 
Wies  and  miseries  of  mankind  as  may 
teach  OS,  by  fear,  to  be  prudent,  for  oor 
owD  sake ;  and,  by  compassion,  to  be  char 
ritable,  for  the  sake  of  others.  To  pro- 
<hice  this  effect,  three  principles  are  essen- 
^  to  tragedy :  first,  it  should  represent 
oarfeUow-creatures  in  peril  and  misfortune ; 
Kcondlyy  the  peril  should  inspire  us  with 
alarm  and  dread,  and  the  misfortune  should 
iaterest  and  affect  us ;  and,  thirdly,  the  imi- 
tation should  be  conformable  to  nature  and 
^th ;  that,  while  it  engages  our  attention, 
it  any  render  even  the  emotions  of  sorrow 
pJeanng  to  us.  On  these  principles  are 
founded  all  the  rules  which  relate  to  the 
<^)>o>ce  of  a  sulject,  to  the  delineation  of 
characters,  and  to  the  Composition  of  the 
^l>le,  dialogue,  and  action. 

AJ]  e?ents  and  circumstances  which  se- 
fioQtly  influence  mankind,  and  excite  the 
stronger  passipDSy  are  fit  subjects  for  tra- 
gedy. Such,  in  the  language  of  our  great 
poet,  are 

** 'The  vHiips  and  scorns o'th' time; 

IV  oppressor'B  wrong,  the  prond  man's 

contumely. 
The  pangs  of  despis'd  love,  the  law's  de- 

Hie  insolence  of  office,  and  the  spurns 
That  patientmerit  of  th*  unworthy  take^*> 

To  these  ills  men  in  all  conditions  are  lia- 
ble, but  it  is  seldom  that  the  poet  confines 
hioiself  to  a  representation  of  them  in  com- 
non  life,  because  the  vt^cissitudes  incident 
to  greatness  afi^rd  him  wider  scope  to  dis- 
play them.  Hence  tragedy,  as  was  before 
observed,  is  frequently  the  imitation  of  a 
grand  action,  involving  some  important 
state  eoncensy  the  fall  of  a  chief,  or  the  ao- 
qnisitioo  of  a  crown.  Such  events  naturally 
rouse  tbeptasions  of  ambition,  love,  hatred. 
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and  r^eage;  and  are  calculated  more 
deeply  to  iSect  the  heart  with  sentiments 
of  terror  and  pity.  Bat  whatever  be  the 
subject,  the  actual  representation  of  tragic 
scenes  ought  never  to  be  carried  to  excess. 
Murder  and  suicide  should  be  banbhed  from 
the  stage,  or  admitted  only  in  extreme 
cases,  because  the  terror  and  the  pity  which 
such  sights  inspire  are  mingled  with  a  feel- 
ing of  horror,  at  which  human  nature  re- 
volts. 

Of  the  rules  for  the  composition  of  tra- 
gedy, the  most  important  are  those  of  the 
unities.  (See  Drama.)  By* the  unities  of 
time  and  phice,  it  is  meant,  that  the  story 
should  comprehend  no  longer  a  period  of 
time  than  the  representation,  or,  at  most, 
that  it  should  not  exceed  four  and  twentf^ 
hours ;  and  that  the  place  of  action  sliould 
n^ver  be  supposed  to  change.  These  rules 
are  insisted  on,  as  necessary  to  preserve  the 
illusion  of  the  scene ;  but  in  many  cases 
they  must  obviously  tend  to  destroy  it  In 
order  to  contrive  the  incidents  of  a  fable  to 
pass  withm  the  time  prescribed,  many  im- 
portant scenes  must  be  related,  instead  of 
being  represented  -,  and  to  bring  all  the  per- 
sons concerned  in  the  drama  t^  one  spot, 
during  that  time,  many  vioUtioiis  of  proba- 
biUty  must  be  made.  Hence  it  is,  that  the 
res^ular  tragedies  of  the  French  school  ar^ 
so  barren  of  incident,  and  so  rrplete  vrith 
tedious  declamation.  The  choice  of  a  sub- 
ject is  there  controlled  by  the  Uws  of  timu 
and  place  -,  whereas  the  observance  of  those 
laws  should  be  regulated  by  thn  natiire  of 
the  subject.  Perhaps  there  is  not  a  more 
genuine  tragedy  thanShakspeare's  '<  Lear," 
yet  bow  vain  would  be  the  attempt  to  new- 
model  it  by  the  rales,  and  rendei*  ii  equally 
sublime  and  affecting.  The  powers  of  the 
immortal  author  himself  woul4  be  inade- 
quate to  such  a  task.  , 

The  unity  of  action  alone  is  in  all  cases 
indispensable.  A  tragedy  is  some  thing  more 
tlian  a  history :  it  is  a  tissue  of  events  not 
merely  succeeding  each  other,  |>ut  arising 
out  of  each  other.  It  is  one  wisole  and  en- 
tire action  developed  by  a  series  of  inci- 
dents which  sustain  it  to  the  end,  and  which 
concur  all  to  the  same  point  It'  an  episode 
or  uuderph>t  is  introduced.  It  must  be 
rendered  auxiliary  to  the  main  i  tory,  so  as 
not  to  be  suppressed  witluMit  iq jury  to  it ; 
otherwise  it  must  necessarily  constitute  an 
independent  action  of  itself,  ami  the  unity 
of  the  subject  would  be  broken. 

The  exposition^  or  opening  qf  the  fiibJe 
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'  was  asMgned  by  tlie  ancients  to  the  pro- 
logue ;' witli  the  moderns  it  is  comprehended 
io  the  first  act.  This  act  should  form  the 
basis  of  the  rest,  both  with  regard  to  the 
main  action,  and  to  the  episodes,  so  that  no 
actor  shodld  enter  in  the  subsequent  acts, 
who  has  not  been  introduced  or  mentioned' 
in  the  first. 

By  the  intrijne  is  meant  that  concatena- 
tion of  ftcts  or  incidents,  whosd  perplexity 
arrests  for  a  thne  the  progress  of  the  action. 
Thus,  the  difficulties  attending  a  principal 
personage  in  the  tragedy,  constitute  what 
is  properly  called  the  intrigue ;  and  it  is 
tliis  which  keeps  the  spectator  in  suspense, 
and  gradually  raises  his  onriosity  to  the 
highest  pitch  by  the  variety  of  emotions,  hi- 
terests,  and  passions  which  it  involves.  For 
instance,  iq  the  tragedy  of  **  OtheUo,"  the 
circunistanqes  attending  the  Moof*s  jealousy 
strengthen  his  suspicions  by  degrees^  and 
render  him  ''  perplexed  in  the  extreme.** 
Here  lies  the  mtrigue  of.  the  piece. 

Tlie  dinauement  is  the  unravelling  of  the 
intrigue.  |t  ought  to  arise  naturally  from 
what  precedes,  and  should  be  quite  unfore- 
seen, becai^  all  interest  is  sustained  by  the 
uncertainty  of  the  n^ind,  between  fear  and 
hope.  There  are  instances,  however,  where 
the  dermieinint^  although  foreseen,  is  ne- 
vertheless interesting.  With  regard  to  what 
is  called  poetical  justice,  we  may  observe, 
that  althoi^h  it  may  be  most  grateful  to  be- 
hold virtue  triumphant  and  vice  disgraced, 
yet  the  drama,  to  be  a  picture  of  human 
life,  must  sometimes  exhibit  the  reverse; 
in  these  cases  it  will  not  be  without  its  use, 
if  it  direct  Our  view  to  **  something  after 
death."     ' 

The  division  into  acts  is  purely  arbitrary, 
and  seems  to  have  been  unknown  on  the 
Grecian  stage.  Aristotle  makes  no  such 
distinction ;  he  speaks  only  of  the  duration 
of  the  piece,'  which  has  naturally  only  three 
parts,  a  Ix^ning,  a  middle,  and  an  end. 
Horace  iniiists,  that  there  shall  be  neither 
more  nor  less  than  ^ve  acts ;  and  to  this 
rule  most  of  the  modems  have  adhered. 

Of  the  i^le  best  adapted  to  tragedy,  it 
were  trite  to  say,  that  it  should  be  appro- 
priate to  file  characters.  It  may  be  lofty, 
it  may  be  elegant,  but  it  must  always  ap- 
peal directly  to  the  heart.  The  most  pa- 
thetic seed  es  of  our  tragic  poets  are  written 
in  languagti  very  little  elevated  above  the 
dialogue  off  real  lif«,  and  to  this  language 
Shakspeane  has,  by  a  combination  and  a 
phraseology  peeoUar  to  himself  imparted 
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new  powers,  for  he  has  expressed  in  it  soae 
of  thi^  snblhnest  conceptions  of  hnman  s^ 


TRA6IA,  in  botany,  so  named  in  n^ 
moiy  of  Hieronymus  Tragns,  a  genoi  of 
the  Monoecia  Triandria  class  and  order. 
Natural  order  of  Tricocc«.  Eophorbis, 
Jossien.  Essential  character :  male^  calyx 
three-parted ;  coroUa  none{  lenmle,  ca^ 
five-parted ;  corolla  none ;  style  trifid;  cap- 
sule tricoccous,  three-celled ;  seeds  solituy. 
There  are  eight  species,  natives  of  the  Est 
and  West  Indies. 

TRAGOPOGON,  in  botany, goafs-6Mf< 
«  gemis  ot  the  Syngenesia  Pdypoii 
Aqualis  chttS  and  order.  Natural  order  of 
Compositv  'Semifloscalosae.  Cicfaoraces, 
Jussieu.  Essential  character:  ralyx  nn* 
pie;. down  feathered;  receptacle  naksi 
There  are  fourteen  species. 

TRAJECTORY  of  a  comet,  i^  its  path  sr 
orbit,  or  the  Ihie  it  describes  in  its  motioa. 
This  path  is  supposed,  by  HeveKns,  to  ke 
nearly  a  right  line.  Dr.  Halley  aasnoei  it 
tp  be  a  very  eccentric  ellipse  ;  bat  says,  it 
may  often  be  computed  on  the  snppositiM 
of  its  being  a  parabola.  Sir  Isaac  Newtoe 
shows  how  to  determine  the  trajecfoty  ef  a 
comet  from*  tliree  observations.  See'^Pria* 
cipia,"  book  3,  Prop.  41. 

TRAIN,  the  attendance  of  a  great  ptf- 
son,  or  the  trail  of  a  gown,  or  robe  of  state. 
In  falconry,  it  denotes  the  tail  of  a  hawk. 

Train  is  likewue  used  for  the  nombff 
of  beats  which  a  watch  makes  in  an  boar, 
or  any  other  certain  time. 

Train  is  also  used  for  a  tine  of  gunpow- 
der, laid  to  give  fire  to  a  quantity  thereoCi 
In  order  to  do  execution  by  blowing  ap 
earth,  works,  botldiogs,  Sic, 

Train,  or  Traile  of  arftifcry,  mdmim 
the  great  guns,  and  other  pieces  ^  ord* 
nance,  beknigmg  to  an  army  in  tbe  ieU. 
See  Cannon. 

Train  oil,  the  oil  procured  from  the 
blubber  of  a  whale  by  boiling.  See  the  ai- 
tides  Oil. 

Train  bandt,  or  Trained  ftojitfs,  a  nave 
given  to  the  militia  of  Enghind. 

TRAINING,  or  Tracing,  in  mineralo- 
gy, a  term  used  by  the  rainen,  to  express 
the  tracing  up  the  mineral  'tfppearanees  on 
the  surface  of  tlie  earth  to  their  bead,  or 
original  place,  and  there  finding  a  mine  d 
the  metal  they  contain. 

TRAMEL,  an  instrum«»t,  or  device, 
sometimes  of  leather,  more  usually  of  rope, 
fitted  to  a  horse's  legs,  to  regulate  his  m^^ 
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^iwt,  and  £)nii  him  to  an  amble.  It  is  ibo 
,takeD.in  maoy  places  for  an  iron  moTeable 
iostnmseDt  in  cbinmes,  to  bang  pots  o? or 
the  fire. 

Trambl  nety  is  a  long  net  wberowitb  to 
take  fowl  by  night,  in  champaign  countries, 
aracb  hke  the  net  oscd  for  the  low  bell, 
both  m  shape,  bigness,  and  mashes.  To  nse 
it,  they  spread  it  on  tlie  ground,  so  as  the 
oether,  or  ihrther  end,  fitted  with  small 
plomraets,  may  lie  loose  thereon  ;  then' the 
other  part,  being  bonie  np  by  men  placed 
at  the  fore  ends.  It  is  thus  trailed  along  the 
groQod.  At  eadi  side  are  carried  great 
biazinf^  lights,  by  which  the  birds  are  rais- 
ed, and  as  they  rise  under  the  net  they  are 
taken. 

TRAMMELS,  in  mechanics,  an  instru- 
ment used  by  artificers  for  drawing  OTals 
■pon  boards.  It  consists,  on  one  part,  of 
a  cross- with  two  grooves  at  right  angles ; 
the  other  is  a  beam  carrying  two  pins  which 
ilide  in  those  grooves,  and  also  the  deserib- 
inf  pencil  Engines  in  general,  intended 
for  tDmiog  ovals,  are  constructed  on  th<e 
nune  principles  with  trammels:  the  only 
difierence  is,  that  in  the  trammels  the  board 
is  at  rest,  and  the  pencil  moves  upon  it :  in 
the  toroing  engine,  tlie  tool  which  supplies 
the  place  of  the  pencil  is  at  rest,  and  tho 
board  moves  against  it.  See  Lathe,  and 
Turning. 

TRANSACnaNS,  philosophical,  a  kind 
of  jouraal  of  the  principal  things  ihat  come 
before  the  Royal  Society  of  London.  See 
SociBTT.  It  appears,  that  the  printing  of 
these  transactions  was  always,  from  time  to 
time,  the  single  act  of  the  respective  secre- 
taries of  the  Society,  till  the  pubJication  of 
the  47th  volume,  in  1763$  notwithstanding 
it  hai  been  the  common  opinion,  tliat  they 
were  pobli^hed  by  the  authority,  and  under 
the  direction,  of  the  Society  iuelf.  The 
tmth  b,  that  the  Society,  as  a  body,  never 
did  interest  themselves  further  in  theur  pub- 
licatioD,  than  by  occasionally  recommehd- 
hig  the  revival  of  them  to  some  of  their  se- 
cretaries, wlien,  fi'om  the  particular  circum- 
■tances  of  tlieir  affiurs,  the  transactions  had 
^>pened  for  any  length  of  time  to  be  in- 
termitted, and  thia  seema  principally  to 
bave  been  done  with  a  view  to  satisfy  the 
pabUc,  that  ^eir  nsnal  meetings  were  then 
continued  lor.  the  improvement  of  know- 
ledge, and  benefit  of  mankind,  the  great 
ends  of  their  first  institution ;  but  the  So- 
ciety being  of  late  years  greatly  enhirged, 
snd  their  commnnications  more  numerous, 
<bey  thought  it  Advisable,  that  a  comnli^ 
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tee  of  their  members  should  be  appomted 
to  reconsider  the  papers  read  before  them, 
and  select  out  of  them  such  as  tliey  sliould 
judge  proper  for  publicatiou  in  the  future 
transactions,  which  was  accordingly  dona 
upon  the  26tli  of  March,  175«. 

The  transactions  are  now  usually  publish*  ' 
ed  in  half  volumes  twice  a  year,  and  each 
member  is  eniilled  to  receive  one  copy  gra* 
tis,  of  every  part  published  after  his  admis- 
sion into  the  Society.  The  volumes  have 
Utely  been  abridged  by  Dr.  Hutton  and 
others.  Those  published  before  the  year 
1750,  were  abridged  in  eleven  volumes,' 
quarto,  by  Mr.  Jones,  Mr.  £ames,  and 
Mr.  Martyn. 

TRANSCENDENTAL,  orTRAjfscKM- 
DAKT,  something  elevated  or  raised  above 
other  things ;  which  passes  and  transcends  , 
the  nature  of  other  inferior  things.  Trans- 
cendental quantities,  among  geometricians, 
are  indeterminate  ones,  or  such  as  cannot 
be  fixed  or  expressed  by  any  constant  equa- 
tion: such  are  all  transcendental  curves, 
which  cannot  be  defined  by  any  algebraic 
equation ;  or  which,  when  expressed  by  an 
equation,  one  of  the  terms  thereof  is  a  va-  > 
riable  quantity.  Now  whereas  algebraists 
use  to  assume  some  general  letters  or  num- 
bers, fi>r  the  quantity  sought  in  these  trans- 
cendental problems,  Mr.  Leibnitz  assumes 
general  or  indefinite  equations  for  tlie  Imes 
sought ;  e,  gr,  putting  x'and  y  for  the  ab- 
sciss and  ordinate,  the  equation  he  uses  for 
a  line  sought,  is  a^bx-\'cy-\'exy^ 
/x  ar  -f  g-  y  y,  &c.  =:  o,  by  the  help  of  which 
indefinite  equation,  he  seeks  the  tangent; 
and  by  comparing  the  result  with  the  given 
property  of  tangents,  he  finds  the  value  of 
the  assumed  letters,  a,  b,  c,  d,  kc.  and  tiuis 
defines  the  equation  of  tJie  Ime  sought 

If  the  comparison  above-mentioned  do 
not  proceed,  he  pronounces  the  line  sought 
not  to  be  an  algebraical,  but  a  transcendent 
tel  one.  lliis  supposed,  he  goes  on  to  find 
the  species  of  transcendency;  for  some 
transcendentals  depend  on  the  general  di- 
vision or  section  of  a  ratio,  or  upon  the  lo- 
garithms ;  others,  upon  the  arcs  of  a  circle; 
and  others,  on  more  indefinite  and  com- 
pound enquiries.   He  therefore,  besides  the 


symbols,  x  and  y. 


a  tliird,  as  v. 


which  denotes  the  transcendental  quantity ; 
and  of  these  three,  forms  a  general  equation 
for  the  line  sought,  fi-om  wliiclrfae  finds  the 
tangent,  according  to  the  difierential  me- 
thod, which  succeeds  even  in  transcenden- 
tal quantities.  The  result  he  compares  with 
the  given  propertijes  of  the  tangent,  and  so 
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dkcoTen^  not  only  the  values  oi  a,  b,  c^  d^ 
SiC.  but  also  the  particalar  nature  of  the 
transcendental  quantity.  And  though  it 
may  sometimes  happen,  that  the  several 
transcendentals  are  so  to  be  made  use  of, 
\  and  tliose  of  different  natures  too,  one  from 
another ;  also,  though  there  be  transcen- 
dents of  transcendentals,  and  a  progression 
oC  these  in  iftfiniium ;  yet  we  may  be  satis- 
fied with  the  most  easy  and  useful  one )  and 
for  the  roost  part,  may  have  recourse  to 
some  peculiar  artifices  for  shortening  the 
calculus,  and  reducing  the  problem  to  as 
simple  terms  as  may  be. 

This  method  being  applied  to  the  busi- 
ness of  quadratures,  or  to  the  invention  of 
qnadratices,  in  which  the  property  of  the 
tangent  is  always  given,  it  is  manifest,  not 
only  Iiow  it  may  be  discovered,  whether 
.  the  indefinite  quadrature  may  be  algebrai- 
cally impossible ;  but  also,  liow,  when  this 
impossibility  is  discovered,  a  transcenden- 
tal qnadratrix  may  be  found,  which  is  a  thmg 
not  before  shown.  So  tliat  it  seems,  that 
geometry,  by  this  method,  is  carried  infi- 
nitely beyond  the  bounds  to  which  Vieta 
and  Des  Cartes  brought  it ;  since,  by  this 
means,  a  certain  and  genersd  analysis  u  es- 
tablished, which  extends  to  all  problems  of 
no  certain  degree,  and  consequently  not 
comprehended  within  algebraical  equa- 
tions. • 

Again,  in  order  to  manage  transcenden- 
tal problems,  wherever  the  busine^  of  tan- 
gents or  quadratures  occurs,  by  a  calculm, 
there  is  hardly  any  that  can  be  imagined 
sliorter,  more  advantageous,  or  more  uni- 
versal, than  the  differential  calculus,  or  ana- 
lysis of  indivisibles  and  infinites.  By  this 
method  we  may  explain  the  nature  of  trans- 
cendental lines,  by  an  equation ;  e.gr,  let  a 
|»e  the  arch  of  a  circle,  and  x  the  versed 

Sdx 
sine;  then  will  a  =  ^|=^=r  ^   and  if 

the  ordmate  of  thq  cydeid  be  y,  then  will 
Sdx 

which 


equation  perfectly  expresses  the  relation 
between  the  ordinate,  y,  and  the  absciss,  x, 
and  from  it  all  the  properties  of  the  cycloid 
may  be  demonstrated. 

Thus  is  the  ani^ytical  calculus  extended 
to  those  lines  which  have  hitherto  been  ex- 
cluded ;  for  no  other  reason,  but  that  they 
were  thought  incapable  of  it 

TRANSCRIPT,  a  copy  of  any  original 
writing,  particularly  tliat  of  ap  act  or  in* 
.  strument,  inserted  ifk  the  body  of  another. 
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TRANSFER,  m  coBuneice,  &c  is  act 
whereby  a  person  surrenders  bis  liflbt,  io* 
tqrest,  or  property,  hi  any  thing  awvciUe 
or  immoveable,  to  another.  Hie  tem, 
tnnsfer,  is  cfaiefiy  used  for  the  asngsiH 
and  making  over  shares  ui  the  stocks,  or 
public  funds,  to  such  as  purchase  tben  of 
the  proprietors. 

TRANSFORMATION,  in  genenl,  <ie' 
notes  a  diaoge  of  form,  or  the  swumsgi 
new  form  difl^ent  from  a  former  one.  i^ 
chemists  were  a  long  time  seeking  the  tntf' 
formation  of  metals ;  that  is,  their  tnanBO' 
tation,  or  the  manner  of  changing  them  iiio 
gold.    See  Transmutation. 

Transformatioii  of  e^iMi,  Tk 
doctrine  of  the  transformation  of  eqoatiflii, 
and  of  exterminating  then-  intenneifiate 
terms,  is  thus  taught  by  Mr.  M tc  LamiBi 
The  affirmative  roots  of  an  equation  ait 
changed  into  negative  roots  of  the  sane  n- 
lue,  and  the  negative  roots  into  affirmatin, 
by  only  changmg  the  signs  of  the  tenn  al- 
ternately, beginning  with  the  second.  ThB, 
the  roots  of  the  equation,  x*— x*— Wi* 
+  49jf  — S0=:0,are  +  l,  +  «,+S,'-5; 
whereas  the  roots  of  the  same  eqoatioB, 
having  only  the  signs  of  the  second  sad 
fourdi  terms  changed,  viz.  o^-f  x'  —  19j^ 
—  49  a?— 30  =  0,  are  — 1,-2, -3, -1-5. 

To  understand  the  reason  of  this  rale,  let 
ns  assume  an  equation,  as  *ir«x*-* 
X  af  — c  X  a?— d  X  of— «^&c  =  0,wfcoie 
roots  are  +a,  +  6,  +  c,  +  rf,  +«i  4t; 
and  another,  having  its  roots  of,  the  saM 
value,  but  aflfectcd  with  coutraiy  sigiMf 

x-f-a  X  X-+-6  X  «+T  X  «+ixx+'i 
he.  =  0.  It  is  plain,  that  the  teros  takes 
alternately,  beginnhig  from  the  fiist,  aic 
the  same  in  both  equations,  and  ksfe  ^ 
same  sign,  being  products  of  an  eren  bbb* 
ber  of  the  roots ;  the  product  of  any  taa 
roots  having  the  same  sign  as  their  proM 
when  both  their  signs  are  changed ;  m-^* 
X— 6=*  — ax+6. 
•  But  the  second  terms,  and  all  takes  al* 
temately  from  them,  because  their  eoefr 
cients  involve  always  the  prodocti  of* 
odd  number  of  the  roots,  w9l  have  coamiy 
signs  in  the  two  equations.  For  ena^: 
the  product  of  four,  vis.  abed,  having  Ike 
same  sign  in  both,  and  one  equation  is  tke 
fifth  term  having  abed  x  Hh^  "^  ^ 
other  abed  X  —  e,  it  foDows,  that  tfc* 
product^  a6cde,  must  have  contiaiy  #* 
in  the  two  equations:  these  two  eqmtio«> 
therefore,  that  have  the  same  roots,  Nt 
with  contrary  signs,  have  nothing  diftfot 
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but  the  i^  of  the  alternate  tenns,  begin- 
nin;  with  the  second.  From  which  it  fol- 
lovn,  that  if  any  equation  is  given,  and  you 
^rfaange  the  signs  of  the  alternate  terms,  be- 
ginning with  the  secbndy  the  new  equation 
williiave  roots  of  the  same  value,  but  with 
contrary  signs; 

TRANSIT,  in  astronomy,  signifies  the 
passage  of  any  planet,  just  by,  or  over  a 
fixed  star,  or  the  snn,  and  of  the  moon  in 
particular,  covering  or  moving  over  any 
planet    See  Vbmus. 

TRANSITION,  in  rhetoric,  is  of  two 
sorts.  The  first  is  vrhen  a  speech  is  intro- 
duced abruptly  without  express  notice 
given  of  it;  as  when  Milton  gives  an  ac- 
count of  our  first  anceston  evening  devo- 
tions. 

"  Both  tum*d,  and  under  open  sky  ador'd 
The  God  that  made  both  air,  sky,  earth 
and  heaven. — 

Thou  also  mad'st  the  night, 

Maker  omnipotent,  and  thou  the  day!" 

The  second  sort  of  transition  is,  when  a 
writer  suddenly  leaves  the  subject  he  is 
upon,  and  pMses  onto  another,  firom  vrfaich 
it  seems  difiTerent  at  first  view,  but  has  a 
relation  and  connection  with  it,  and  serves 
to  illustrate  and  enlarge  it 

TRANSITIVE,  in  grammar,  an  epithet 
applied  to  tach  verbs  as  signify  an  action 
which  passes  from  the  suiiject  that  does  it, 
to  or  upon  another  subfect  which  receives 
it.  Under  the  head  of  verbs  transitive, 
come  what  we  usually  call  verbs  active  and 
passive;  other  verbs,  whose  action  does 
not  pass  out  of  themselves,  are  called  nen* 
ten,  and  by  aome  grammarians,  intransi- 
tives. 

TRANSMISSION,  in  opti<»,  &c.  the 
ace  cf  a  transparent  body  passing  the  rays 
of  light  through  its  sutwtance,  or  siifiering 
them  to  pam;  in  wliich  sense  the  word 
stands  opposed  to  reflection.  Transmission 
is  also  freqaently  used  in  the  same  sense 
with  refraction,  by  which  most  bodies,  in 
transmitting  the  rays,  do  also  refiact  them. 
For  the  canae  of  transmiasion,  or  the  reason 
why  8<noe  bodies  transmit,  and  others  re- 
fleet  the  raya.  See  Opacity. 

TRANSMUTATION,  the  act  of  trans- 
forming, or  changing  one  nature  into  an* 
other.  Natnre,  Sir  Isaac  Newrton  ob- 
sorea,  aeema  delighted  with  transmuta- 
tions: he  goes  on  to  ennmeriite  several 
kinds  of  natural  transmutations;  gross 
bodjea,  and  Kght,  he  snqieets,  may  be  mu« 
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tnally  transmuted  into  each' other;  an4 
adds,  that  all  bodies  receive  their  active 
force  from  the  particles  of  light,  which 
enter  their  composition.  For  all  fixed ' 
bodies,  when  well  heated,  emit  light  as 
Iqng  as  they  continue  so ;  and  again,  light 
intermingles  itself,  and  inheres  in  bodies,  as 
often  as  its  rays  fidl  on  the  solid  piarticles  of 
tho»e  bodies.  Again,  water,  which  is  a 
fluid,  volatile,  tasteless  salt,  is  by  heat  trans- 
muted into  a  vapour,  which  Is  a  kind  of  anr, 
and  by  cold,  into  ice,  which  is  a  cold  trans- 
parent brittle  stone,  easily  dissolvable,  and 
this  stone  is  convertible  agaSn  into  water  by 
heat,  as  vapour  is  by  cold. 

Transmutation,  in  alchemy,  denotes 
the  art  of  changing  or  exalting  imperfect 
metals  into  gold  or  silver.  This  is  also  call- 
ed the  grand  operation,  and,  they  say,  is  to 
be  eflected  with  the  philosopher's  stone. 
See  Alchemy. 

Transmutation,  in  geometry,  denotes 
the  reduction  or  change  of  one  figure  or 
body  into  another  of  the  same  area  or  soli- 
dity, but  of  a  difierent  form :  as  a  triangle 
into  a  square,  a  pyramid  into  a  parallelopip- 
ed,  «Src.  In  the  higher  geometry,vtransmn- 
tation  is  used  for  the  converting  a  figure 
into  another  of  the  same  kind  and  order^ 
whose  respective  parts  rise  to  the  same  di- 
mensions in  an  eqiuition,  admit  of  the  same 
tangents,  &c.  If  a  rectilinear  figure  be 
transmitted  into  another,  it  is  sufficient  that 
the  intersections  of  the  lines  which  compose 
it  be  transferred,  and  the  lines  drawn 
through  the  same  in  the  new  figure.  If  the 
figure  to  be  transmuted  be  curvilinear,  tlie 
points,  tangents,  and  other  right  lines  by 
means  whereof  the  curve  line  is  to  be  de- 
fined, must  l>e  transferred. 

TRANSOM,  among  builders,  denotes 
the  piece  that  is  framed  across  a  double 
light  window. 

Transom,  among  mathematicians,  signi- 
fies the  vane  of  a  cross-stafi;  or  a  wooden 
number  fixed  across,  with  a  square  whereon 
it  slidfj,  &c. 

Transom,  in  a  ship,  a  piece  of  timber 
which  lies  athwar,t  the  stern,  between  the 
two  fashion-pieces,  directly  under  the  gun- 
room-port 

TRANSPAR£NCY,uiphysics,  a  quality 
in  certain  bodies  whereby  they  give  passage 
to  the  rays  of  light,  in  contradistinction  to 
q>acity,  or  tliat  quality  of  bodies  which 
renders  them  impervious  to  the  rays  of 
light.    See  Opacity. 

TRANSPOSITION,  in  algebra,  the 
bringmg  any  term    of  an  equation  orer 
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to  the  ether  side.     See  Algebra  uid 
.  Equation. 

TRAPA,  in  botany,  trater,  cdUrt^,  a 
j^enuiB  of  the  Tetrandria  Monogynia  .clau 
and  order.    Natural  order  of  Hydrocbari* 
des,  Jussieu.     Essential  character:  calyx ^ 
fonr-parted;  corolla  fonr-petalled ;  nnigirt" 
with  four  opposite  spines,  which  were  the  • 
leaves  of  tiie  calyx,    lliere  are  two  spe- 
cies, viz,  T.  natans,  four-homed  water  cal- 
trops j  and  T.  biconis,  two-homed  Water 
caltrops. 

TRANSVER^,  something  that  goes 
across  another,  from  comer  to  'comer :  thus 
bends  and  bars,  in  heraldry,  are  transverse 
pieces  or  bearings :  tlie  diagonals  of  a  pa- 
rallelogram or  a  square,  are  transverse 
lines :  lines  which^  make  mtersections  with 
perpendiculars,  are  also  called  oblique  or 
'  transverse  lines. 

iTRAP,  in  mineralogy,  is  a  Swedish  terra 
signifying  stair.  It  was  fii-st  applied  to  de- 
signate a  certain  class  of  mountains,  com- 
•posed  of  nearly  horizontal  strata,  with  per- 
pendicular breaks,  which  were  supposed  to 
give  a  rude  resemblance  to  a  flight  of  stairs. 
Hence  many  species  of  rock,  differhfig  very 
much  from  each  otlier,  were  called  by  the 
same  name,  which  caused  much  confusion. 
According  to  Werner,  tliere  are  three  dis- 
tinct classes  or  formations  of  rocks  to  which 
the  term  trap  may  be  applied :  of  these  the' 
lirst  class  belongs  to  the  primitive  moun- 
tains, tlie  second  to  the  transition  moun- 
tains, and  the  third  to  the  secondary  monn* 
tarns.  Primitive  traps  are  composed  esseh- 
tially  of  hornblende,  mingled  with  felspar, 
and  sometimes  with  pyrites  and  mica.  Of 
rocks  belonging  to  tbb  formation  there  are 
fbnr  distinct  species,  viz.  the  common  hom- 
blende,  the  scliistose  liorablende,  primitive 
grynstein,  and  schistose  grtinstein.  Tran- 
sition traps  are  comptfeed  principally  of 
granular  griinstein,  but  the  mixture  of  the 
ingredients  is  more  intimate,  the  grain  b 
finer,  and  the  mass  appears  more  homoge- 
neous. There  are  two  principal  varieties, 
viz,  1.  The  amygdaloid,  which  is  a  rock  of 
schistose  hornblende  In  a  state  of  semi^de- 
composition  resembling  fine  ferruginous  clay. 
It  contains  a  nnml>er  of  globular  cavities, 
A*om  tlie  size  of  a  pea  to  that  of  a  small  ap- 
ple :  of  tliese  cavities  some  contain  nothing 
but  air,  and  are  coated  on  the  inside  with  a 
kind  of  varnish;  others  contain  ball»  of 
ralcareois  spar,  quartz,  chalcedony,  &c. 
The  toadiitone  of  Derbyshire  Is  considered 
by  Werner  as  belonging  to  this  variety. 
^,  Globular  trap,   composed  of  schifttose 
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griinstem,  in  a  state  ofsemi-decoBipoBtioa, 
arranged  in  spheroids  of  various  magni^ 
tudes,  and  composed  of  thick  concentric 
lamellar  dbtinct  concretkms.  Secondary 
or  fioetz  traps  are  divided  into  those  wliicfa^ 
are  pecuUar  and  characteristic  of  it,  and 
those  which  are  accidentaL  The  former 
are  basalt,  porphyry,  &c  Among  the  lat- 
ter may  be  classed  mbble  and  sandstone, 
clay,  coal,  and  bituminons  wood.  The  pro- 
per base  to  the  secondary  trap  fbrmatioD, 
t>r  in  other  words  the  substance,  which  ap- 
pears to  have  immediately  preceded  it  in 
the  order  of  formation,  is  secondary  lirae- 
stone ;  it  b  not,  however,  not  anfireqamt^ 
ibund  resting  on  sandstone,  on  argilUte,  on 
gn-iss,  and  even  on  granite.  The  gei>eral 
order  in  which  the  strata  of  thb  Ibnnatioii, 
b  the  following,  viz.  coarse  sand,  fine  sand, 
sandy  clay,  nnctnpos  clay^  wakke,  banlt, 
amygdaloid,  porphyry,  and  griinstein.  It 
hardly  ever  happens  that  all  these  strata 
are  met  with  in  the  same  mass  of  mountain. 
No  metallic  veins  are  found  in  thb  dass 
of  mountains,  but  the  remains  of  Te^etaUe 
and  marine  organized  bodies  are  of  fireqaeot 
occurrence.    See  Rock. 

TRAPEZIUM,  m  geometry,  a  phae 
figure  contained  imder  four  iraeqaal  right 
lines.  1.  Any  three  sides  of  a  trapesioB 
taken  togedier,  are  greater  than,  the  fbnrtli. 
2.  The  two  diagonab  of  any  trapeiiMD, 
divide  it  into  four  proportional  trian^es. 
5.  If  two  sides  of.  a  trapezium  be  panlld, 
the  rectangle  under  the  aggregate  of  tke 
parallel  sides  and  one  half  their  dbtance  ii 
equal  to  that  trapezium.  4.  If  a  paraUeio- 
gram  circumscribes  a  trapezium*  so  that 
one  of  the  sides  of  the  parellelogiam  be  pa- 
rallel to  a  diagonal  of  the  trapeaom,  that 
pai-allelogram  will  be  the  double  of  the  tia* 
pezium.  5.  If  any  trapezuun  has  two  of 
its  opposite  angles,  each  a  right  angle, 
and  a  diagonal  be  drawn  joining  these  sa- 
gles ;  and  if  from  the  other  two  angles  be 
drawn  two  perpendiculars  to  that  dtsgwl, 
the  dbtancesfrom  the  feet  of  these  perpea- 
dicnhirs  to  those  right  au^es,  reapecUvely 
taken,  will  be  equal.  6.  If  the  sides  of  a 
trapezium  be  each  bisected,  and  the  poiats 
of  bbection  be  joined  by  four  ri^t  hneii 
these  Unes  will  form  a  parailelogiani,  which 
will  be  one  half  of  the  tr^>ezinni.  7.  If 
tlie 'diagonab  of  a  trapezium  l>e  bisectad, 
and  a  right  line  joins  these  points,  the  aggvc; 
gate  of  the  squares  of  the  sides  b  equal  l» 
the  aggregate  of  the  squares  of  the  dii^ 
nab,  togetlicr  w'lth  four  times  of  ihe  i 
of  the  right  line  joining  the.  point  of  1 
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tioo.  8.  In  any  timpcsniin,  the  aggregate 
^  tbe  diagonals  is  less  than  the  aggregate 
ef  four  right  Hoes  drawn  from  any  point 
(except  tbe  intetsection  of  the  diagonals) 
witbin  the  figure. 

TRAVEUJSK;  in  naval  affiurs,  one  or 
more  iron  thimbles,  with  a  rope  spliced 
roond  tbem,  sometimes  forming  a  kind  of 
tail,  hot  more  generally  a  species  of  grom« 
met,  and  nsed  on  Tarioos  occasions. 

TRAVERSE,  or  Tramsversb,  in  gene- 
ral, denotes  sometliing  that  goes  athwart 
aoother;  that  is,  crosses  and  cats  it  ob- 
fiqvely. 

Hence,  to  trarerse  a  piece  of  ordnance, 
among  gunners,  signifies  to  tnm  or  point 
itwbich  way  one  pleases,  npon  the  phit- 
foim. 

In  fortification,  traverse  denotes  a  trench 
with  a  little  parapet,  or  bank  of  earth, 
thrown  perpendicuhurly  across  the  moat,  or 
other  work,  to  prevent  the  enemy's  cannon 
from  raking  it.  These  traverses  may  be 
from  twelve  to  eighteen  feet,  in  order  tol>e 
cannon  proof,  and  their  height  about  six  or 
sevea  feet,  or  more,  if  the  place  be  exposed 
toaay  eminenoel 

Traverse,  in  navigation,  is  a  compound 
coone,  wherein  several  different  successive 
eoones  and  distances  are  known.  To  work 
atreterse,  or  to  reduce  a  compound  course 
to  a  single  one,  1.  Make  a  table  of  six  co- 
hmms,  marked,  course ;  distance;  N.S.E.W, 
beginnmg  at  the  left  hand,  and  write  the 
given  courses  and  distances  in  their  proper 
ednnms.  2.  Seek  the  given  courses  and 
distances  fai  the  traverse  table,  and  let  the 
eonesponding  differences  of  latitude  and 
departure  be  written  in  their  proper  columns 
io  the  table  made  for  the  question,  d.  Add 
up  tbe  coTmnns  of  northing,  southmg,  east- 
iog,  and  westing ;  then  the  difference  be- 
tween the  sums  of  northing  and  southing 
gives  tbe  whole  diff^nce  of  bititude,  which 
is  of  tbe  eame  name  with  the  greater;  and 
the  difierence  between  the  sums  of  eastmg 
and  westing  will  be  the  vrhole  departure, 
which  is  likewise  of  the  same  name  with  the 
greater.  4.  The  vrhole  difference,  latitude, 
and  departure  to  the  compound  course  be- 
ing found,  the  direct  eoune  and  distance 
wfli  be  found  by  Case  IV.  of  plain-sailutg. 
See  Nayigation,  &e. 

Traverse,  in  law,  signifies  sometimes 
to  deny,  sometimes  to  overthrow  or  undo  a 
thing,  or  to  put  one  to  prove  some  matter ; 
mneh  'need  in  ansvrers  to  bills  in  chancery ; 
nr  it  is  that  which  Oe  defendant  pleads,  or 
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says,  in  bar,  to  avoid  the  plaintiff's  bill, 
either  by  confessmg  and  avoiding,  or  by  de-  . 
nying  and  traversing  the  material  parts 
thereof.  Traverse  is  also  to  take  issue  upon 
the  chief  matter,  and  to  contradict  or  deny 
some  point  of  it.  To  traverse  an  office,  b 
to  prove  that  an  inquisition  made  of  lands 
or  goods,  by  escbeator,  is  defective  and  un- 
ftroly  made. 

TREASON,  in  law,  is  divided  into  high 
treason  and  petty  treason.  High  treason  is 
defined  to  be  an  offence  committed  against 
tlie  security  of  the  &ing  or  kingdom,  whe- 
ther it  be  by  imagination,,  word,  or  deed ; 
as  to  compass  or  imagine  the  death  of  the 
King,  Queen,  or  Pilnce,'  or  to  deflower 
tbe  King's  vrife,  or  his  eldest  dan^^ter  un- 
married ;  or  his  eldest  son's  vrife ;  or  levy 
war  against  the  King  in  his  realm,  adhere 
to  his  enemies,  counterfeit  his  great  seal, 
privy  seal,  or  money,  or  wittmgly  to  bring 
false  money  into  this  realm,  counterfeited 
like  the  money  of  England,  and  utter  the 
same ;  to  kill  the  King's  Chancellor,  Trea- 
surer, Justices  of  either  bench.  Justices  in 
Eyre,  of  Assize,  or  of  Oyer  and  Termmer» 
being  in  their  place  doing  this  office ;  forging  ; 
the  King's  sign  nmnuel  or  privy  signet,  privy 
seal,  or  foreign  coin  current  here,  or  dimi- 
nishing or  impairing  current  money.  In 
case  of  treason,  a  man  shall  be  drawn, 
banged,  and  quartered,  and  forfeit  his  lands 
and  goods  to  the  King.    2^  Edward  IFI. 

Trbasom,  petit.  Whenever  a  wife  mur- 
ders her  husband,  a  servant  his  master  or 
mistress,  or  an  ecclesiastic  a  prelate,  or 
to  whom  be  owes  obedience,  every  one  of 
these  offences  is  petit  treason. 

As  every  petit  treason  implies  a  murder, 
it  follovrs,  that  the  mere  killing  of  an  hus- 
band, master,  or  prelate,  is  not  always  pe- 
tit treason ;  for  if  there  are  not  such  cir- 
cumstance in  the  case  of  killing  one  of 
these  persons,  as  would  have  made  it  mur- 
der in  tbe  case  of  killing  any  other  person, 
it  does  not  amount  to  this  ofifence. 

There  can  be  no  accessary  it  high  trea- 
son.   And  it  seems  to  be  ^vrays  agreed, 
that  vrhat  would  have  made  a  man  an  ac-  s 
cessary  before  the  fad  in  any  other  felony, 
noakes  him  a  principal  in  high  treason. 

As  tbe  person  of  his  Msyesty  was  ima- 
gined in  imminent  danger,  it  was  thought 
necessary  to  enact  two  late  statutes,  mr 
36  George  III.  c.  7,  and  36  George  III. 
c.  8  ;  the  former  to  enlarge  tbe  chiuses  in 
tbe  statute  25  Edwaard  III.  for  the  greater 
safety  of  his  Majesty's  person ;  the  hitter 
for  the  preventUAg  seditious  meetings.  But 
F  f 
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6n  account  of  the  too  great  length  of  the 
actjt  we  are  obliged  to  refer  the  reader  to 
ihem.    There  is  nothing  so  chngerouSy  in  a 
constitutioniU  poidt  of  view,  as  what  are 
called  constnictite  treasons,  by  which  per- 
sons are  held  guilty  of  treason^  upon  some- 
thing constructively  deemed  dangerous  to 
the  safety  of  the  King. 
TREASURE  trover  Is  where  any  money 
,  or  coin,  gold,  silver,  plate,  or  bullion^  is 
hidden  in  the  earth,  or  other  private  place^ 
the  owner  thereof  bemg   unknown;    in 
which  case,   the  treasure  belongs  to  the 
King,  or  some  other  who  claims  by  the 
King's  grant,  or  by  prescription.   But  if  he 
that  hid  it  be  known,  or  afterwards  found 
out,  the  owner  and  not  the  King  \i  entitled 
to  iu    If  it  be  found  in  the  sea,  or  upon 
the  earth,  it  .doth  not  belong  to  the  Kiog 
but  to  the  finder,  if  no  owner  appear. 

TREASURER^  an  officer  to  whom  the 
treasure  of  a  prince,  or  corporation^  k 
committed  to  be  kept,  and  duly  disposed 
of.  The  Lord  High  Treasurer  ot' Great 
Britain  or  first  Commissioner  of  the  Trea- 
sury, when  in  commission,  has  under  his 
eharge  and  government  all  the  King's  re- 
venue, which  is  kept  in  the  Exchequer. 
He  holds  his  phMse  durii^  the  King's  plto- 
lure,  being  institute  by  the  delivery  of  a 
white  staff  to  hun:  he  has  the  check  of  all 
the  officers  employed  in  collecting  the  cus- 
toms  and  other  royal  revenues  ^  and  in  his 
gift  and  dispositioa  are  all  the  offices  of  the 
customs  in  the  several  ports  of  the  king- 
dom ;  escheators  in  every  county  are  nomi- 
nated by  him;  he  also  makes  leases  of  the 
lands  belonging  to  the  crown«  There  is, 
besides  the  Lord  Treasurer,  a  Treasurer  of 
the  King's  Houahold,  who  is  of  the  Privy 
Council,  and,  with  the  Comptroller  and 
^  Stewardof  the  Marshalsea,  has  great  power. 
To  these  may  be  added  the  Treasurer  of 
the  pavy;  as  also  the  Treasurer  of  the 
King's  Chamber,  and  of  the  wardrobe ;  and 
tnost  coiporatieos  throughout  the  kingdom 
have  treasurersy  whose  office  is  to  receive 
their  rents,  and  disburse  their  common  ex- 
penees.  The  Treasurer  of  the  County,  is 
an  officer  that  keep*  the  county<stock,  in 
which  office  there  are  two  in  every  county ; 
who  are  chosen  by  the  m^r  part  of  the 
justices  of.  the  peace  act  Easter-sessions. 
They  ought  to  have  certainf  estates  in  hmds, 
or  to  be  worth  150^  in  personal  estate,  and 
are  to  continue  in  their  office  only  for  a 
year,  at  the  end  whereof,  or  whhin  ten 
days  after  the  expiration  of  the  year,  they 
must  account  to  their  successors,  nnider 
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certain  penalties;  The  county-stock  wiiidi 
this  officer  has  the  keeping  of,  is  raised  b^ 
rating  every  parish  annually;  and  the  same 
is  from  tune  to  time  disposed  of  to  chiritap 
ble  uses,  towards  the  relief  of  maimed  lol* 
diers  and  mariners,  prisoners  in  the  coooty 
gaols,  paying  the  salaries  ef  goveraors  of 
houses  of  correction^  and  reHevins  poor 
alms-houftes,  J^c 

TREESi    See  Timber. 

TREMOLTTE,  in  lBiueraldgy,isasp^ 
des  of  the  Talc  genus,  of  which  there  ait 
three  sab-species,  vk.  the  asbestos;  tbe 
common,  and  the  gbssy ;  the  coloorsofjlR 
hist  are  yellowisb,  reddiifa,  grey,  and  greco; 
it  occurs  massive  and  ctystallized ;  it  is  ea- 
sily frangible  and  not  very  heavy  ;  ib  coip 
stituent  parts  are ' 

Silica ^.. 65.00 

Magnesia  10.33 

Lime 18.00 

Oxide  of^iron 0.16 

Water  and  carbonic  add..,    6.50 
99.99 


It  is  said  to  emit  a  phosphoric  hght  uta 
rubbed  in  the  dark.  Before  die  bk»w-yip« 
it  melts  vrithout  addition  into  a  ceUihi 
white  coloured  scoria.  It  is  fbuod  piiKi- 
pally  in  primitive  mountains,  andistken 
usually  hnbedded  in  limestone  ;  it  is  toai 
in  many  parts  of  Germany^  in  the  Sbethsl 
inlands,  and  in  the  basaltic  rock  on  wbich 
the  castle  of  £dinbtti|;h  is  bnUt. 

TRENCHES,  in  fortification,  aie  ditctet 
tut  by  the  besiegers,  that  they  miy  if 
proach  moi^  securely  to  the  place attadftdi 
whence  they  are  also. called  lines  of  ^ 
proach.  Thetailofthetieodiisthepbat 
where  it  was  begun,  and  iti  head  is  A* 
place  where  it  ends.  The  trenebes  iit 
usually  opened,  or  begun,  ui  the  Bght* 
time;  sometimes  within  nrasket  shot,  td 
sometimes  within  half  or  whole  caoooBihst 
of  the  place.  They  are  tarried  se  ii 
windmg'lines,  nearly  parallel  to  the  «i>^ 
Of  the  fortress,  soasnot  tobeiiidie^ 
of  the  enemy,  nor  exposed  to  the  cacsy'' 
shot  The  wofknenexployedinthotreickei 
are  always  supported  by  anombersf  troof*] 
to  defend  them  against  the  ttUHes  of  the  ^ 
sieged ;  the  pioneers  sometimes  woik  ^ 
their  knees,  and  are  usually  covered  witb 
mantlets  or  taucissons  -,  and  the  meu  ^ 
support  them  lie  flat  on  their  fiu^es,  in  oi^ 
to  avoid  the  ekiemy's  shot. 

TRESPASS,  U  any  transgressioo  of  *| 
law»  under  treuon,  fl^ny,  or  pMoiiiasa  r 
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uiher.    Trespass  signifies   going   beyond 
what  is  lawful ;  hence  it  follows,  that  every 
iojurioos  act  b,  in  the  large  sense  of  this 
word,  a  trespass.    -But  as  many  injurions 
acts  are  distin;4uiKlied  by  particular  names, 
as  treason,  mnrder,  rape,  and  other  names, 
tte  legal  sense  of  the  word  trespass  is  coo- 
fined  to  such  injurious  acts  as  have  not  ac- 
quired  a  particular  name.    Some  trespasses 
^e  not  accompanied  with  any  force;  a 
trespass  of  this  sort  is  called  a  trespass  upon 
this  case  ;  and  the  proper  remedy  for  the 
party  mjured,  is  by  an  action  upon  the  case. 
Other  trespasses   are    accompanied  with 
force,  either  actual  or  implied,    tf  a  tres- 
pass, wbjcb  was  accompanied  with  either 
actual  or  implied  force,  have  been  injurious 
to  the  public,  the  proper  remedy  in  every 
such  case  is  by  an  indictment,  or  by  infor- 
mation.   And  if  a  trespass  that  was  accom- 
panied with  an  actual  force,  have  been  inju- 
rious only  to  one  or  tnore  private  persons, 
the  oflfender  is  in  every  such  case  liable  to 
au  indictment,  or  to  an  information ;  for  at- 
dlough  the  ihjury  has  in  such  case  been 
only  done  to  one  or  mpre  private  persons, 
as  every  trespass  accompanied  with  actual 
force  is  a  )>reach  of  the  peace,  it  is  to  be 
Sundered  and   punished   as   ^  offence 
agauBt  the  public. 

A  man  is  answerable  for  not  only  liis  own 
trespass,  but  that  of  his  cattle  also.    And 
the  law  gives  the  party  injured  a  double  re- 
medy in  this  case,   by  permitting, him  to 
distrahi  the  cattle,  thus  doFng  damage,  till 
the  owner  shall  make  him  satisfaction.  And 
in  either  of  these  cases  of  trespass  com- 
mitted on  another's  hmd,  either  by  a  man 
himself  or  his  cattle,  the  action  that  lies  is 
the  action  of  trespass,  with  force  and  arms  ^ 
for  the  law  always  couples  the  idea  of 
Ibrce  with  that  of  intrusion  upon  the  pro- 
perty of  another.,  In  some  cases  trespass 
isjttstifiable;  or  ratli^r  entry  on  another's 
land  or  hous4  sliall  not  in  these  cases  be  ac- 
counted trespass ;  as  if  a  man  came  there  to 
demand  or  |>ay  money  there  payable,  or  to 
execote  in  a  legal  nianner  the  process  of  the 
law.    To  prevent  trifling  and   vexatious 
actions  of  trespass,  it  is  enacted^  by  43  Eliz. 
c  6,  t2  and  is  i  haries  IL  c.  9,  and  8  and 
9  William  c.  8,  that  where  al  jury  who  try 
an  action  of  trespass  give  less  damages  than 
40f.  the  pfaunttf  shall  be  allowed  no  more 
costs  thain  damages^  unless  the  judge  shall 
certify  on  tlie  back  of  the  record,  that  tlie 
freehold  or  title  of  the  land  c^e  chiefly  in 
question.     But  if  it  shall  appear,  that  the 
trespass  was  wiUbl  and  malicious,  the  plain- 
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tiff  sbalf  have  his  foH  costs.  And  every 
tresspass  is  wilful,  where  the  defendant  has 
been  forewarned ;  and  malicious,  where  the 
intent  of  the  defendant  appears  to  be  to 
harass  or  injure  the  plaintiff. 

TRET,  in  commerce,  an  allowance  made 
for  the  waste,  or  tlie  dirt,  that  may  be 
mixed  with  any  commodity,  which  is  always 
four*  pounds  in  every  one  hundx'ed  and  four 
ponmis  weight.    See  Tare.       ' 

TREWI4,  m  botany,  a  genus  of  the 
Monoeda  Polyandria  class  and  order.  Es- 
sential character :  c^lyjt  three-leaved,  su- 
perior i  corolla  none ;  'capsqle  tricoccous. 
Ttiere  is  only  one  species,  t^.  T.  nudtflora ; 
this  is  a  lofty  tree,  vrith  a  thick  trunk,  co- 
vered with  an  ash-coloured  bark  ;  leaves  on 
long  round  petioles,  oblong,  ovate,,  cordate, 
attennated  at  the  point;  dusky  green  on 
the  upper  surface,  but  brighter  on  the 
Iqwer  ;  flowers  on  round  pale  green  pedun- 
cles, axillary,  of  an  herbaceous  colour,  void 
of  8cent.  Native  of  the  East  Indie:^. 
.  TRIAL,  the  proceeding  of  a  court  of 
law,  when  the  parties  are  at  issue,  such  as 
the  examination  of  witnesses,  Sec.  to  enable 
the  court)  deliberately  weighing  the  evi- 
dence given  on  both  sides,  to  draw  a  true 
conclusion,  and  administer  justice  accord- 
ingly- 

TRIANDRIA,  in  botany,  the  name  of 
the  third  class  in  the  Linnean  system,  con- 
sisting of  plants  with  hermaphrodite  flowers, 
which  have  three  stamina  or  male  organs. 
There  ar^  three  orders  in  this  class  derived 
from  the  number  of  styles.   .  , 

TRIANGLE,  ip  geometiy,  a  figure  of 
three  sides  and  three  angles.  Triangles  are 
either  plane  dr  spherical.  A  plane  triangle 
is  contained  under  three  right  lines ;  and  a 
spherical  one  is  a  triangle  contained  under 
three  arched  of  gr4at  circles  of  tlie  sphere. 
Triangles  are  denominated,^  from  their 
angles,  right,  obtuse,  and  acute.  A-  right- 
angled  triangle  is  that  whicli  has  one  right 
angle.  An  obtuse-angled-triangle  is  such  as 
has  one  obtuse  angle.  And  an  acut^ 
angled  triangle  is  that  which  4ias,  all  its 
angles  acute. 

In  every  triangle  the  sines  of  the  sides  are. 
proportional  to  th^  sines  of  the  opposite 
angles  ;  also  the  sine  of  all  the  three 
angles  is  equal  to  two  right  ones ;  and  the 
external  angle,  made  by  any  side  produced,' 
is  equal  to  the  suni  of  the  two  internal  and 
opposite  angles.  Triangles  on  the  same  base, 
and  having  the  same  height  or  place,  be- 
tween the  same  paralleh>,  are  equal ;  also 
triangles  on  equal  bases,  and  between  the 
Ff  H 
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same  parallel!,  w  equal.  If  a  perpendi- 
cylar  be  let  tall  npon  the  base  of  an  ob- 
-lique-angled  triangle,  tbe  difference  of  the 
square*  of  tlie  sides  is  equal  to  the  double- 
rectaogle  under  the  base,  and  the  distance 
of  the  perpendicular  from  the  middle  of 
the  base.  Tlie  side  of  an  equilateral  tri- 
angle, inscribed  in  a  circle,  is  in  power 
tiiple  of  the  radium.  The  sides  of  a  tri- 
angle are  cut  proportionably,  by  a  hnet 
drawn  parallel  to  its  base.  A  whole  tri- 
angle is  to  a  triangle  cut  off  by  a  right  line 
drawn  parallel  to  tlie  base,  as  the  rectangle 
under  the  cut  sides  is  to  the  rectangle  of  the 
two  other  sides.  In  a  right-angled  triangle, 
a  line  drawn  from  tlie  right-angle  at  the 
top,  perpendicular  to  the  hypotbenuse,  di- 
prides  the  triangle  into  two  other  right- 
angled  triangles,  which  are  sunilar  to  the 
first  triangle,  and  to  one  another.  In  every 
right-angled  triangle,  the  square  of  the  hy- 
pothenuse  is  equal  to  the  sum  of  the  squares 
of  the  other  two  sides ;  and,  in  general,  any 
figure  described  on  the  hypothennse,  is 
equal  to  the  sum  of  two  similar  figures 
described  upon  the  two  sides.  In  an  isos- 
celes t^angle,  that  is  a  triangle  having  two 
of  its  sides  equal,  if  a  line  be  drawn  from 
the  vertex  tu  any  point  in  the  base ;  the 
square  of  that  line  together  with  the  rect- 
angle of  the  segments  of  the  base,  is  equal 
to  the  square  of  the  side.  If  one  angle  of  a 
triangle  be  equal  to' 190^  ;  the  square  of  the 
base  will  be  equal  to  the  squares  of  both 
sides,  togedier  with  the  rectangle  of  those 
sid^ ;  and  if  those  sides  be  equal  to  each 
other,  then  the  fquare  of  the  base  vrill  be 
equal  to  three  times  the  square  of  one  side, 
or  equal  to  twelve  times  tlie  square  of  the 
perpendicnbu*  from  the  angle  upon  the 
base. 

If  any  angle  of  a  triangle  be  bisected, 
the  bisecting  line  will  divide  the  opposite 
side  in  the  same  proportion  as  the  legs  of 
the  angle  are  to  one  another.  Every  tri- 
angle is  one  half  of  a  parallelogram  of  the 
same  base  and  height  The  area  of  any  tri- 
angle may  be  had  by  adding  all  the  three 
«ides  together,  and  takhig  half  the  sum, 
and  fi-om  that  half  subtracting  each  side 
severally,  and  multiplying  that  half  snm 
and  the  remainder  continually  into  one 
another,  and  extractuig  the  Vquare  root  of 
the  product.    See  Trigonometry. 

Trianglb,  h  astronomy,  one  of  the 
forty^eight  ancien\  constellations,  situate 
tn  the  northern  hemiaphen^  There  is  also 
a  southern  triangle,  in  the  other  hemis- 
phere.   According  to  the  British  catalogue, 
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there  are  sixteen  stars  in  the  northeni;  sod 
in  Sharp*s  catalogue  ihere  are  fi?e  ia  tbi 
southern  triangle. 

TRIANGULAR  ampasmjut  sachis 
have  three  legs,  or  feet,  whereby  to  take  of 
any  triangle  at  once ;  much  used  in  tije 
construction  of  maps,  globes,  &c 

Triangular  Mtm^ert,  are  a  kiod  of  po* 
lygonal  numbers,  being  the  soiai  of  aritb* 
metical  progressions,  the  difierence  of  whose 
terms  is  1. 

Thus  from  the  arithmetical  nnmben  1}  t 
3,  4,  5, 6,  are  formed  the  triangolar  bboi* 
bers  1,  3, 6, 10,  15,  21.  The  sun  of  say 
number  n  of  the  terms  of  the  said  triangolu 

numbers is  =  ^  X      ^^X^^^i^"^ 

5,  the  snm  will  be  35,  which  is  also  eqnslto 
the  snm  of  the  number  of  shot  m  a  triaagp- 
lar  pile  of  balls,  the  number  of  rows,  or  the 
number  in  eacti  side  of  the  base  being  i. 
The  sum  of  the  recik>rocaIs  of  the  trisft- 
gular  series  Infinitely  continaed  is  eqnaito 

TRIANGUL4R  cwMH^  the  tablcs  of artfi* 
cial  sines,  tangents,  secants,  &c 

Triangular  f icadrsiU,  is  a  stetor  &r- 
nished  with  a  loose  piece,  whereby  to  Bike 
it  an  equihiteral  triangle. 

Tlie  calendar  is  graduated  ibereoB,witb 
the  8un*s  place,  decUnatlon,  and  other  vst 
ful  lines ;  and  by  the  help  of  a  string  and  s 
-  plummet,  and  the  divisions  gridoated  oi 
the  loose  piece,  it  may  be  inade  to  sem 
for  a  quadrant 

TRIANTHEMA,m  botany,  agaoBiof 
the  Decandria  Digynm  chiss  and  order. 
Natural  order  of  Succulcntae.  Portnlacet, 
Jussieu.  Essential  character :  caljfx  nw* 
cronate  below  the  tip  ;  corolla  none ;  f ts- 
mina  five  or  ten;  germ  retase;  capioW 
cut  round.    There  are  seven  spedes. 

TRIBOMEI^ER,  a  term  applied  by  Bfoi- 
chenbroek  and  others  to  an  iostimMBtis* 
vented  for  measuring  tlie  fnction  of  a^ 
tals.  It  consists  of  an  axis  formed  of 
hard  steel,  passing  throngb  a  cyhadncsl 
piece  of  wood  ;  .the  ends  of  the  axis,  wWefc 
are  highly  polished,  are  made  to  rest  on  the 
polislied  semiclrcolar  dieeks  of  vaiions  ae- 
tals,  and  the  degree  of  friction  is  estimated 
by  means  of  a  weight  suspended  by  a  fise 
silken  stHug  or  ribband  over  the  wooden  ro- 
under. 

TRIBULUS,  in  botany,  e^Jitropt,  a  gen« 
of  the  Decandria  JMonogynia  dins  aad  or- 
der. Natural  orde^  of  GmiDales.  Rutacec, 
Jussieu.  Essential  character:  calyx  fife- 
parted  ;  petals  five,  spreading ;  style  none ; 
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ftpsule five,  gibbons^  spiny^  manyseeded. 
'11i«re  »re  foor  species. 

TRICERA,  in  boUny,  a  genns  qf  tlie 
MonoeciaTetrandria  class  and  order*  Na- 
fnral  order  of  TricoccaB.  Euphorbiae,  Jus- 
siea.  Essential  character:  male,  calyx 
foor-leaved ;  corolla  none ;  filaments  ovate : 
female,  calyx  fiTe-leaved ;  corolla  none ; 
styles  conical ;  capsule  tliree^omed,  three- 
celled.  There  is  only  one  itpeciesy  m.  T. 
kevigata,  a  pative  of  Jamaica,  in  mountain 
coppices  in  the  western  parts  of  the  island, 
Qoweriqg  iq  |fae  spring  months. 

TIIIQHECUS,  the  waJirus,  in   natural 
history,  a  genus  of  Mammalia  of  the  order 
Brota.    Generic  character  :  no  fore-teeth 
In  the  full  grown  animal,  above  or  below ; 
tusks  in  the  upper  jaw  solitary  ^  grinders 
with  wrinkled  surfaces;  body  oblong ;  lips 
doublecf ;  hmd  feet  stretched,  uniting  into  a 
fin.    These  animals  are  all  natives  of  the 
sea,  and  feed  on  sea-weeds  and  slieil-fisb, 
but  are  never  known  to  cat  flesh.    There 
are  three  species,  of  which  the  principal  is 
T.  rosmarusy'the  arctic  walrus,  or  the  morsei 
Tliis  is  an  aninuil  of  a  very  inelegant  struc- 
tnre.    It  has  a  small  head  to  a  vast  body. 
Its  under  lip  is  covered  with  bristled  nearly 
of  the  thickness  of  a  crow-quill.    In  its 
npperjawjthas  twolai*ge  tusks  from  one 
to  two  feet  m  length,  and  weigliing  from 
three  to  twUhy  pounds.    The  walrus  some- 
times grows  to  the  length  of  ei^teen  feet, 
and  the  drcnmference,  about  the  thickest 
part,  of  twelve.    It  is  principally  found  in 
the  high  kititudes  of  the  Northern  Ocean. 
These  an'mials  are  gregarious,  and  are  often 
seen  upon  floating  masses  of  ice,  in  im- 
mense nnmbers,  the  greater  part  sleeping, 
bot  some  always  on  the  watch  to  giye  notice 
of  approaching  danger.     They  are  harm* 
lets  when  not  provoked,   but  some   ac- 
eoonts  represent  them  as  highly  formidable 
in  a  state  qf  iffitatien,  the  efibrts  of  many 
being  combined  against  the   enemy;  and 
fastening  with  their  teeth  agamst  boaU  to 
snake  holes  in  them,  or  draw  them  to  the 
i>otton|.     Others  represent  tliem  as  less 
a^tatediby  the  fury  of  passion,  and  as  in- 
<:lined  more  to  flight  than  revenge,  adding, 
that  they  are  terrified  by  the  i|Ugbtest  flash, 
and  even  the  pointing  of  a  mqsket  will 
diive  them  in  a  moipept  out  of  sif^t.  Their 
tnsks  serve  the  purposes  of  aiding  their 
movements  upon  the  ice,  into  which  they 
9re  stuck,  and  on  which  they  thus  secure 
tbeir  hold  and  sometimes  drag  on  their  nu* 
^  l^rieldy  bodies.  The  tnsks  are  convertible  to 
file  purposes  of  ivory,  and  these  animals  are 
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destroyed  for  the  profit  derivable  partly 
fiN>m  these  tusks,  but  principally  for  the 
sake  of  their  oil,  of  whidi  a  full  grown  wal- 
rus will  yield  a  butt.  The  %kin  may  be 
maoufacturcd  into  a  very  strong  leather. 
The  affection  between  the  female  and  its 
yo^ng  one,  for  it  has  seldom  more  than  one 
at  a  birth,  is  such  that  they  are  said  never 
to  separate,  and  that  when  one  is  killed  the 
survivor  refuses  to  quit  the  dead  body,  and 
is  considered  by  the  hunter  as  his  secure 
prey.  The  walrus  has  been  called,  with 
little  resemblance  to  justify  the  name,  the 
sea-horse ;  it  is  more  similar  to  a  cow,  but 
most  of  all  to  a  seal.  $ce  l^aipmi^iai 
Plate  XXI.  fig,  3. 

T.  borealis,  or  the  whale-taSled  manati, ' 
inhabits  the  seas  between  Kamtschatka  and 
America.  These  animals  live  in  families, 
generally  consisting  of  a  male  and  female, 
and  two  young  ones  of  different  ages,  and 
the  attachment  of  the  male  to  the  female  is 
so  great,  that  he  will  defend  her  when  at- 
tacked to  the  Ust  extremitv ;  and  if  slie 
happens  to  be  destrpyed  and  dragged  to  the 
shore,  he  will  swim  for  some  days  off"  the 
fatal  and  detested  spot.  The  manati  ap- 
proaches very  nearly  to  the  cete  tribe,  and 
its  feet  are  little  more  than  pectoral  fins.  It 
attains  tlie  unmense  length  of  twenty-seven 
feet,  and  the  weight  of  four  tons.  In  winter 
it  is  extremely  lean,  and  its  ribs  may  be  dis- 
tinctly numbered.  It  will,  when  pierced 
with  tha  harpoon,  sometime  adhere  to 
rocks  with  its  feet  with  unconmion  tena- 
city, and  when  forctvd  from  them  by  a  tord 
draifjm  by  thirty  men  or  more,  is  found  to 
have  left  part  of  the  skin  of  the  feet  be- 
hind;  When  any  individual  is  harpooned, 
others  are  stated  to  swim  to  its  aid,  endea- 
vouring, some  to  overturn  the  boat,  others 
to  break  the  cord,  and  others  again  by 
blows  with  their  tails,  striving  to  dislodge 
the  harpoon.  Their  sounds  somewhat  re- 
semble the  snorting  of  a  horse.  They  are 
never  seen  on  land. 

TRICHILIA,  in  botany,  a  genns  of  tlie 
Decandria  Monogynia  class  and  ordei-.  Na- 
tural order  of  Trihilatas.  Mefiae,  Jussieu. 
Essential  character :  calyx  mostly  five- 
toothed  ;  petaU  five ;  nectary  toothed,  cy- 
lindrical, bearing  the  anthers  at  the  top  of 
the  teeth;  capsale  three-celled,  tliree- 
valved;  §eeds  buried.  There  are  twelve 
species. 

TRICHIURUS,  die  ti-k/uure,  in  natural 
history,  a  genus  of  fishes  of  the  order  Apo- 
des.  Generic  character :  head  lengthened^ 
the  giU-covers  lateral  ^  teeth*  emiforme<|| 
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and  booked  on  one.  side ;  gill  membrane^ 
seven-rayed;  body  cdmpre^sed  and  ensi- 
Ibrm  ;  tail  tabulate,  and  witbootiins.  There 
are  two  species.  T.  argentea^,  or  the  silver 
^chinre,  is  about  two  feet  and  a  half  lonjr, 
and  inhabits  the  lakes  apd  rivers  of  South 
America,  and  of  some  parts  of  Asia.  Its 
colonr  of  a  bright  silver ;  its  body  tapers 
gradually,  and  terminates  in  an  absoli^te 
point ;  its  dorsal  fro  extends  nearly  throogb 
the  aniraaPs  whole  length.  It  is  a  fish  re- 
markable for  its  voracity,  and  has  been 
known  to  leap  into  boats  in  quest  of  prey. 
It  is  used  for  the  table.  The  T.  electricus 
is  of  tlie  same  size  with  the  former ;  but 
differs  in  several  circumstances  relating  to 
tlie  teeth  jaws,  and  tail.  It  is  supposed  tp 
possess  aq  electrical  power. 

TRICHOCARPUS,  in  boUny,  a  genns 
^f  tlie  Polyandi-ia  Digynia  class  and  order. 
Efsential  cliaracter  ;  calyx  four  or  five- 
paf ted  ;  corolla  none ;  styles  two,  bifid  ; 
capsule  1)ristly,  four-valved,  many  seeded. 
There  is  only  one  species,  viz,  T.  laarifolia, 
a  native  of  the  woods  of  Guiana. 

TRICHOCEPHALUS,  in  natural  his- 
'  tory,  a  genus  of  the  Vermes  Intestina  class 
and  order.  Body  round,  elastic,  and  vari- 
ously twisted;  head  or  forepart  much 
thicker,  and  furni.'tiied  with  a  slender  ex* 
sertilc  proboscis ;  tail  or  lower  part  long, 
capillary,  and  tapering  to  a  point.  There 
are  six  speciis  enumerated,  and  named 
from  the  aninials  in  which  they  are  found  : 
T.  hominis  inhabits  the  intestines  of  sickly 
children,  generally  the  crecuro,  and  in  con- 
siderable nilmbers  ;  it  is  usually  about  two 
inches  long,  and  in  colour  it  resembles  the 
asc^rides.  The  head  is  obtuse  and  fnr- 
qished  with  a  very  slender  proboscis, 
which  it  can  eject  or  retract  at  pleasure  ; 
tail,  or  tliinner  part,  twice  as  long  as  the! 
thicker  end,  and  terminating  in  a  fine  hair- 
like  point.  T.  equi  found  in  the  intestines 
of  the  hone  ;  there  are  others  found  us  the 
intestines  of  the  boar,  fox,  monse,  &c. 

TRICHODA,  in  natural  history,  a  genus 
of  the  Vermes  Infusoria.  Worm  invisible, 
pelfncid,' hairy,  or  homed.  There  ares»> 
yenty  or  eighty  species  in  sections.  A. 
hairy,    p.  furnished  with  cirri.  C.  homed. 

TRICHOMANES,  in  botany,  a  genus 
of  tlie  Cryptogamia  Filices  class  and  order. 
Natural  order  of  Filices  or  Ferns.  Generic 
character :  frnctificadons  inserted  into  tlie 
margin  of  the  frond,  separate;  involucres 
um  shaped, -undivided,  opening  outwards  ; 
columns  extending  beyond  the  involucres, 
like  styles.  There  are  twenty-seven  spe- 
cies, chiefly  natives  of  the  West  Indies. 
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TRIC^OS ANTHES,  in  botany,  a  genoft 
of  the  Mdnoecia  Syngenena  class  and  or- 
der. Natural  order  of  Cocnrbitaceap.  Es- 
sential cliaracter :  calyx  five-toothed  ;  oo- 
rolUi  five  parted,  ciliate:  male,  filamenti 
three :  female,  style  trifid ;  pome  oMoog. 
There  are  seven  species.     ' 

TRICOSTE^rA,  hi  botany,  a  genus  of 
the  Didynamia  Gymnospermia  class  and 
order.  Natnral  order  of  VertidllattB  or 
Labiate.  Essential  character :  eorolk, 
upper  lip  sickle  shaped  ;  stamina  very  long. 
There  are  three  species. 

TRIDAX,  in  botany,  a  genus  of  die  Syn- 
genesia  Polygamia  Snperflna  class  and  or- 
der.  Natural  order  of  Compontse  Oppo- 
sitifolise.  Corymbifers,  Jnssieu.  Essential 
character :  calyx  nnbricate,  cylindrieal ; 
corollets  of  tlie  ray  three-parted  ;  dow« 
many  rayed,  simple ;  receptacle  cbatfy. 
ITiere  is  only  one  species,  wr.  T.  pro» 
combea«. 

TRI  ENS,  in  antiquity,  a  copper  money 
of  the  value  of  one-third  of  an  as,  which  on 
one  side  bore  a  Janus's  head,  and  oo  ti|e 
other  a  water-rat. 

TRIENTALIS,  in  botany,  a  genns  of  tbe 
Heptaqdria  Monogynia  class  and  order. 
Natural  order  of  Rotaces.  Lysiroaehis, 
Ju'isieu.  Essential  character  :  calyx  seren 
leaved ;  corolla  seven  parted,  equal,  flat ; 
berry  jiiiceless.  Tl»ere  is  but  one  species, 
rtz.  T.  Europoea,  chick-weed  winter  green. 

TRIFOLIUM,  m  botany,  tr^inl,  a  g«^ 
nus  of  tlie  Diadelphia  Decandria  class  mnd 
order.  Natural  order  of  Fapilionaces  or 
LeguminossB.  Essential  ciiaracter:  flowen 
in  a  head  ;  legume  scarcely  longejr  thon  tfele 
calyx  ;  nectary  opening,  deciduous.  There 
are  fifty-one  species.  T.  ofiicinale  or  mefi- 
lot,  ha$  naked  racemons  pods,  dtspemuNB, 
wrinkly,  and  acute^  with  an  erect  stalk.  It 
grows  in  corn-fields,  and  by  the  waysides, 
but  is  not  common.  The  stalk  is  erect,  fim^ 
striated,  branched,  and  two  or  three  fot 
high  ;  the  leaves  t^nate,  smooth,  obtoMlj 
oval,  and  serrated  ;  the  floffers  are  saull, 
yellow,  pendulous,  and  grow  in  long  dost 
spikes  at  the  tops  of  the  branches  ;  tbe  pod 
IS  very  short,  turgid,  transversely  wrinkled, 
pendulous,  and  contains  either  one  or  two 
seeds.  The  plant  has  a  very  peculiar  stroof 
scent,  and  disagreeable,  bitter,  acrid  taste, 
but  such,  however,  as  is  not  disagreeable  to 
cattle.  The  powers  are  sweet  scented,  t^ 
communicates  a  loathsome  flavour  to  wheat 
and  other  grain,  so  as  to  render  it  nnfit 
for  making  bread.  T.  repens,  white  creep- 
ing trefoil,  or  Dutch  clover,  has  a  creepinf^ 
«talk^  its  flower  gathered  into  an  nanbeUar 
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beady  and  id  pods  tetraspennoiis.  It  is 
▼ery  commoo  in  fields  and  pastures.  It  is 
ilrell  known  to  be  excellent  fodder  for  cat- 
tle ;  and  the  lea? es  are  a  good  rustic  by- 
grometer,  as  they  are  always  relaxed  and 
flaccid  in  dry  weather,  but  erect  in  moist  or 
rainy.  T.  pratense,  purple  or  red  cloveri 
it  distinguished  by  dense  spikes,  unequal  co- 
rollas, by  bearded  stipnlas,  ascending  stalks, 
and  by  the  calyx  having  four  equal  teeth. 
The  red  clover  is  common  in  meadows  and 
pastures,  and  is  the  species  which  4s  gene- 
cany  ctiltiTated  as  food  for  cattle.  It 
abounds  in  eveiy  part  of  Europe,  in  North 
America,  and  even  in  Siberia.  It  delights 
■lost  in  rich,  moist,  and  sunny  places,  yet 
flonrishes  in  those  that  are  dry,  barren,  and 
shady.    See  Husbandry. 

TRIGLA,  Hie  gurnard,  in  natural  history, 
a  genus  of  fishes  of  the  order  Thoracici. 
Generic  character :  head  large,  mailed,  and 
narked  with  rough  lines ;  eyes  large ;  nos- 
trils double;  gill  covers  spiny;  gill  mem- 
brane seven^rayed;  before  the  pectoral  fins 
of  most  species  there  are  articulate  proces- 
ses, somewhat  like  fingers.  There  are  four- 
teen species.  T.  gumardns,  or  the  grey 
gurnard,  varies  in  length  from  one  to  two 
feet;  feeds  on  worms  and  insects;  inliabits 
the  seas  of  Europe,  and  the  coasts  p(  this 
island,  and  is  considered  by  many  as  excel- 
lent for  the  table,  though  generally  not  ia 
high  estimation.  T.  volitans,  or  the  flying 
gnmard,  is  found  in  the  Indian,  Atlantic, 
and  Mediterranean  seas.  It  is  about  a  foot 
in  length,  and  its  pectoral  fins  are  of  an  ex- 
traordinary size,  and  great  transparency. 
Py  these  it  is  enabled  to  sustain  short  flights 
put  of  tlie  water,  when  hardly  pressed  by  its 
varioos  enemies. 

TRIGLOCHIN,  in  botany,  arrotp-graas, 
ft  genus  of  the  HexandriaTrigynia  class  and 
order.  Natural  order  of  Tripetaloideir. 
alonci,  Jnssien.  Essential  character  :  calyx 
three-leaved ;  petals  three,  calyx  form  ; 
style  none  ;  capsule  opening  at  the  base. 
There  are  three  species. 

TRIOONELLA,  m  botany, yhtagrg^fc, 
'  |i  genus  of  the  Diadelphia  Decandria  class 
and  order.  Natural  order  of  Papilionacese 
0r  LiegnftiinQS^e.  Essential  character ;  ban- 
ner and  wings  nearly  equal,  spreadmg  i^ 
fbmi  of  a  three-petalled  corolla.  There  are 
twelve  species. 

TRIGONIA,  in  botany,  a  genus  of  the 
Diadelphia  Decandria  class  and  order. 
Natural  order  of  Malpighiae,  Jussieu.  Es- 
sential character:  calyx  five-parted;  petals 
live,  unequal,  uppermost  foveolate  at  the 
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base  withm ;  nectary,  two  scales  at  the  bast 
of  the  germ;  filaments,  some  barren;  cap- 
sule legnminosp,  thre^-comered,  three-cel- 
led, ihree-vaUed.  There  arc  two  species : 
riz,  T^  viUosa,  andT.  Isevis;  both  natives  of 
South  America. 

TRIGONOMETRY.  The  business  of 
this  important  science  is  to  find  the  angles 
where  the  sides  are  given ;  and  the  sidey,- 
of  their  respective  ratios,  when  the  angles 
are  given;  and  to  find  sides  dnd  angles, 
when  sides  and  angles  are  partly  given.  To 
eflfect  this,  it  is  necessary  not  only  that  the 
peripheries  of  circles,  but  also  certain  right 
lines  in  and  abont  circles,  be  supposed 
divided  into  certain  numbers  of  parts.  Th^ 
ancients,  feeling  the  necessity  of  such  a 
pre-division,  portioned  the  circle  into  360 
equal  parts,  which  they  called  degrees; 
each  d^p'ee  was  again  divided  into  60  equal 
parts,  called  minutes;  and  eadi  minute 
comprised  60  equal  parts,  called  seconds. 
The  moderns  have  improved  npon  this  divi-  . 
sion  by  the  addition  of  anonius,  or  vernier, 
which  may  be  carried  to  any  extent,  but  is 
'  usually  limited  to  decimating  the  seconds ; 
noting  each  tenth  part  thereof;  It  would 
have  been  found  a  considerable  convenience 
in  mathematics,  if  the  circle  h^d  been  di- 
vided into  ceutisimal  parts,  particularly  in 
trigonometrical  operations;  thus  making 
every  quadrant  to  consist  of  100  degrees, 
each  degree  of  100  minutes,  and  each  mi- 
nute of  100  seconds:  there  cap,  indeed,  be 
no  doubt  but  all  the  aritlimetical  calcula- 
tions relating  to  the  periphery,  as  well  as 
to  the  secants,  sines,  tangents,  radii,  chords, 
and  comple^nents,  would  by  tliis  reforma- 
tion have  been  simplified. 

We  shall  be  brief  on  this  head,  because  it 
would  require  more  space  than  could  be 
allotted  to  any  one  branch  of  science,  were 
we  to  follow  the  whole  extent  of  trigono- 
metry in  this  place.  The  foUowmg  defini- 
tions will  be  found  useful :  1.  The  comple- 
ment of  an  arc  is  the  difference  thereof 
from  a  quadrant;  thus,  i^  an  arc  measures 
60",  the  complement  is  30^  3.  A  chord, 
or  subtense,  is  a  right  Ime  drawn  firom  one 
to  the  other  end  of  an  arc.  3,  The  sine,  or 
right  sine,  of  an  ^rc,  is  a  perpendicular  fall- 
ing  from  one  end  of  an  arc  tp  the  radius 
drawn,  at  right  angles  thereto,  towards  the 
other  end  of  the  arc.  Hence  it  is  clear  that 
an  arc  of  60°  must  have  its  secant,  iU  radius, 
and  its  chord,  all  Qf  the  same  length,  fi>rm- 
ing  an  equilateral  triangle.  The  secant  and 
radius  both  proceed  from  the  centre,  but 
all  sines  are  parallel  to  a  vertical  line  pass- 
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iog  (lirongh  the  centre,  and  invariably  fall  Tofatd  DC. 

upon  «  diameter,  drawn  perpendicular  to    ^  ^^  ,j^       ,^  j^  ^^^o  ^ gj^^^ 

tbatniehtlioe.  See  Dialling,  Geombtry,  ..   «/>                          _,^ 

and  Mathematical  mstnimai^f;  wider    As  to  thende  BC76...... « l.saoei 

which  varioos  Mplanations  will  be  found,    So  is  sine  angle  B^44^  42 •  9.84710 

whereby  the  student  may  perceive  the  ne*  11.73801 

cessity  for  such  reference.  ^           9»9913g 

The  sohition  of  the  sever^  cases  in  plane    To  the  side  D  C  S4^ 1.73669 

trigonometry  depend  upon   four  proposi-  * 

tions,  called  axioms,  which  cannot  be, too  The  foregoing  is  worked  by  logarithns, 

perfectly  understood,  and  ought  ever  to  be  thus :  add  the  logarithm  of  the  second  aid 

adverted  to.  \  third  terms  together,  then  deduct  (he  loga- 

Axhm  J.  In  any  right  lined  plane  trian-  ^^  of  ^^  fi«t  term,  and  the  leaaiiidera 
gle,  if  the  hypothenuse  (or  longest  side)  be  the  logarithm  of  the  fourth  term,  or  mmiber 
made  the  radius  of  a  circle,  the  other  two  •^^^    When  an  apgie  is  greater  tban  90», 
Bides,  or  legs,  will  be  the  sines  of  their  oppo-  ***«  «"«.  tangent,  and  secant  of  the  nipple- 
site  angles :  but  if  either  of  the  |egs,  includ-  »««•,  (t.e.  of  the  nun^ber  of  degrees  want, 
inff  the  right  angle,  be  made  radius,  the  "ug  of  180^)  are  to  be  used, 
otoer  leg  becomes  the  tangent  of  its  oppo-  **  Two  sides,  and  an  angle  opposite  to  om 
site  angle,  and  the  hypothenuse  the  secant  of  them,  being  given  to  ^  the  other  oppo- 
of  the  same  angle.     For  in  the  triangle  «le  angle,  and  the  third  side,  fig.  $3.'  Ik 
ABC,  (fig.  21.  PUite  XV.   Trigonometry)  M<Je  BC  106,  DB  65  miles,  and  ^  sogb 
let  A  B  be  made  the  radius  of  a  cirde;  and  R^D  Sl-49'  given  to  find  the  angle  BDC 
with  one  foot  of  the  compasses  on  A  or  B  obtuse,  and  the  side  C  D. 
describe  a  circle:  it  is  plain  that  the  leg 
BC  will  be  the  sine  of  the  angle  A,  and  Tojind  D. 

AC  the  sine  of  the  angle  B:  butif  AC  be-     As  the  sine  BD  65....*. 1.8H91 

comes  radios,  BC  will  be  the  tangent  to     b  to  the  angle  C  31® 4^ 9l7«198 

the  angle  A,  and  B  A  the  second  thereto.     So  is  the  side  BC  106 f.0?5Sl 

Again,  by  making  BC  radius,  AC  vrill  be  ■  ■     -jt 

tangent,  and  A  B  the  secant  of  the  angle  B.  I  Mm 

Hence  it  is  plam  that  the  difierent  sides  ■- 

take  theur  names  according  to  that  si<^    To  wnc  angle  D  120P  iS* 9.934g 

which  is  made  radius*  ' 

Remark,  that  to  find  a, side,  any  side  '  ToJIndjyC. 

may  be  made  radius:  then  say,  as  the  name     As  sine  angle  C  3 1<^  49' 9.7tl98 

of  tfie  side  given  is  to  the  name  of  the  side ,  t.  ^  the  ^int^  U  n  /«                    T^ 

required;  so  is  the  side  given  to  the  side    TouZ^^lfR  ^ift J'^ 

required.    But  to  find  an  angle,  one  of  the    ^^  "  "^^  ^^^  ®  ^'^ *.....J;66»t 

g'ven  sides  must  be  made  radius :  then,  as  11.4768S 

e  side  made  radius  is  to  the  other,  side ;  ,                                                     9.7tt98 

so  b  the  name  of  the  fir^tside  (which  is    To  the  sine  DC  56.88 1.75485 

always  radius)  to  the  name  of  the  second  ;■      "^ 

side;  which  fourth  proportional  must  be         ^  .       rrr    »      !    t       ..    j  :» 

found  among  the  .i»4  or  tuig^to,  4c.  To  J^  '{'■  »»  e^y  l*M«  tW#»  « 

be  detemined  b,  U.;  ride  l«)e'n«Jiu.:  ri^«.*' T  °'.'Sri*'*?!/Jj 

.g.in.titisthereqairedangle.    Inaright.  *!""**^'^*  *?  ^  *^  ^"^1*^ 

.       „'   ,      ..     *  theangles,  give^  the  greater;  butif  leb- 

Axum  II.   In  all  plane  triangles,  the  tracted,  the  leipainder  will  be  |be  kMer 

sides  are  m  direct  proportion  to  the  sines  of  angle. 

their  epposjte  angles.  Thus,  <<  if  two  angles  ^  Two  sid^,  and  tiiej^  contained  ogfo 

and  one  side  be  given  to  find  either  o^  the  giyen,  to  find  either  of  the  other  angles,  asd 

Otiier  legs."    In  fig.  t'i.  the  angle  B  C  D  U  the  tiiird  side,  Bg,  i^»    The  side  B  C 109. 

piV  ^yihe  angle  C  B  D  is  44<'  4f ',  and  the  B  D  76  leagues,  and  the  angle  C  B  D  101«50'^ 

given  leg  B  C  is  equal  to  76  of  the  scale  being  given,  to  find  the  angle  BDC,  or 

assumed:  tofind  the  sides  CD  and  BD,  BCD^  and  the  aide  CD, 
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TkesideBC 109  109  180»   CT 

BD 76  76  101®  .30' 

Bum T85      Dift...    33  78°  30'  sum  of  the  two  angkn 

"~*  ^^   Half....    3yt.V  atDandC, 

Tojifid  the  tmgUt  D  ai^tf  C, 

M  th^  Slim  of  the  aides  B  C  and  BD  =  185 g.g6717 

Is  to  the  diflerence  53  1.51861 

{jo  b  the  ttngent  of  bilf  the  sum  of  aug^les  C  find  D  390  15' 9.91gt4 

11.4SD75 
2.26717 


To  the  tangent  of  half  the  difference  of  the  angles  C  and  D  8°  17* 9.16358 

To  half  the  som  of  the  SMtffles  D  and  C 39<^  15' 

Add  halfthe  difference  ofthe  angles  C  and  D..,  , 8°  17' 

GiTes  the  greater  angle  D 47^  35^ 

But  if  snbtracted  (from  39»  15')  gives  the  lesser  angle 30<*  58' 

Hafing  the  two  angles,  the  side  is  fotmd  according  to  Axiom  II:  for  it  will  be^ 

To  Jiad  DC. 

A^  the  sine  angle  D  47*  ^t' 9.8678<j 

Is  to  the  sine  BC  109 ^2.03743 

§0  is  sine  angle  B  ^01.^.... ., 9.99116 

12,0«»6* 

9.86786 

To  the  side  DC  reqiured  144.8 g.t6076 

Axiom  JV»  In  any  phine  triangle^  as  the  ed  to  half  their  sum,  it  will  give  the  greater 

base,  or  greater  side,  is  to  the  som  of  the  segment ;  bat  if  Bubtracted,  the  remainder  • 

pther  two  sides;  so  is  the  difference  of  the  will  be  ^e  lesser  tegment.    The  triangle 

fides  to  the  different  of  the  ^gments  of  being  thus  cut,  becomes  two  right  angled 

the  base,'  made  bfa  perpendicular  let  tall  triangles  ;   the  hypothenases  and  bases  of 

fh>m  the  angle  opposite  to  the  base :  and  if  which  are  given  to  find  ^e   angles  by 

half  the  difference  of  the  segments  be  add«  Axiom  L 

Three  tides  given  to  find  the  tmgleo. 

The  side  BC  105,  B  D  85,  and  C D  .50  miles,  bcipg  given  to  fitid  Ht^  angles  B DC, 
BCD,aiidCBD,^.5,  • 

BD  =  85 
CD=;30 

The  smnofthe  two  shortest  sides • • 135 

The  diffiemce  of  them. "35 

^Tie  proportions  will  b^ 

Aa  the  side  B  C- 105  — 2.021 19  — 5t  J  the  half  o/great  side. 

Is  to  thesmn  of  the  sides  BDand  DC  l35  ~  ».  13033  — 22  j  half  diff.  of  sega»ent 
fkii«thediff.<tfthesidesBDandDC  35— 1«54417     75  the  greatest  segment. 
>     ^     '  3.67440 

2.02119   .  30  the  lesser  segment^ 
pifference  of  the  segment  of  the  base,  7  ^^7!65321     ^ 
^gre^t  side  »«••,»•. »•« ..«#>       ' 
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TRIGONOMERY,  SPHERICAL.' 


HaTing  divided  the  right-angled  triangle 
into  two  right-angled  triangles,  the  hypo-, 
theouses  and  hases  of  which  are  given,  to 
find  the  angles  hy  Gunter.  1.  The  extent 
firom  105  to  135  will  reach  from  35  to  45 
on  the  line  of  sines.  2*  The  extent  from 
85  to  75,  on  the  line  of  nnmhers,  will  reach 
from  radius  to  61°  56',  the  angle  B  D  AjOn 
the  line  df  sines.  3.  The  extent  from  50 
to  30,  on  the  Une  of  nambers,  will  reach 
from  radius  to  angle  A  D  C  36°  53',  on  the 
line  of  sines.  - 

Trigonombtrt,  sphericalf  relates  to  tri- 
angles,  or  figures  which  are  reducible  to 
triangles,  whose  sides  are  segments  of  cir- 
den.  Thus,  if  we  describe  a  triangle  on 
any  spherical  body,  say  a  globe,  it  is  evi- 
dent that  all  the  irides  nmst  be  composed 
of  curved  lioea;  and  it  is  the  same  in  the 
case  of  a  series  of  circles,  or  of  orbits,  hi- 
tersectitag  each  other.  When  two  equal 
circles  intersect,  they  vrill  give  a  parabolic 
roindle;  more  or  less  acute,  according  as 
the  centres  of  the  two  circles  may  be  more 
or  less  distant.  When  three  circles  mu- 
tuallyintersect,  there  will  be  formed  a  great 
variety  of  spherical  triangles,  of  which  the 
areas,  and  the  prvperties,  could  m6t  be 
ascertained  by  plane-trigenometry )  bat 
come  under  consideration  as  parts  of  sphe- 
rical suri'aces.  The  following  definitions 
should  be  clearly  understood ;  they  are  sim- 
ple in  the  extreme,  but  highly  important : 
tst.  The  poles  of  a  sphere  ?ire  two  points 
in  the  superficies  of  the  sphere,  that  are  the 
extreme  of  the  axis.  2d.  The  pole  of  a 
circle  in  a  sphere  is  a  point  in  the  super- 
ficies of  the  sphere,  from  which  all  right 
lines  that  are  drawn  to  the  circumference 
of  the  circle  are  equal  to  one  another.  Sd.  A 
great  circle  in  a  sphere,  is  that  whose  plane 
passes  through  the  centre  of  the  sphei^  -, 
and  whose  centre  is  the  same  as  that  of  the 
sphere.  4th«  A  spherical  triangle  is  a  figure 
comprehended  under  the  arcs  of  three  great 
circles  in  a  sphere.  5th.  A  spherical  angle 
is  that  which,  in  the  superficies  of  the 
sphere,  w  contained  under  two  arcs  of  great 
cvdes;  and  this  angle  is  equal  to  the  in- 
clinations of  the  planes  of  the  said  circle;. 
It  is  particularly  to  be  held  in  mind,  that 
although  we  can^  upon  any  actual  sphere, 
describe  triangles  at  pleasure,  which  may 
nearly  embrace  the  whole  circumference, 
ye(  that  such  cannot  be  laid  down,  so  as  to 
be  represented  on  paper ;  for  every  side  of 
a  ^[iherical  triangle  is  less  than  a  semi-circle. 

With. respect  to  spherical  triangles,  the 
learner  may  generally  entertain  a  correct 


opinion  of  their  yalne,  if  he  cooBdeis  thit 
every  arc  or  segment  of  a  circle  migr  hate 
a  chord  drawn  (rom  one  to  the  other  extiv- 
mity ;  and  that  the  triangle  which  gsb  be 
contained  vrithin  such  arc  or  segment,  takiag 
the  chord  for  a  hypothenuse,  will  deterane 
howmud|of  that  circle  lias  been  cat ofi^andii 
included  between  the  extremes  of  tbe  Mg- 
ment    It  is  utterly  impossible  to  product 
any  two  measnrable  segments  takea  fnm 
two  different  circles,  which,  hariog  ckords 
of  equal  length,  will  contam  the  stme  angle. 
A  semicircle,  having  the  diameter  for  ia 
chord,  will  give  a  right  angle ;  for  if  to  iny 
point  within  that  semicircle  two  liaei  be 
dravm,  from  the  ends  of  the  chord  respec- 
tively, their  union  at  such  assumed  poiot 
ilrill  fi>rm  a  rig^t  angle.    In  propertion  u 
the  chord  it  less  than  a  diameter,  so  most 
tlie  segment  be  a  less  part  of  the  ubile 
drde,  and  the  angle  contained  thereia  vifi 
be  more  acute.    Spherical  triangles  mtf 
be  acute,  right-angled,  or  obtuse,  the  ime 
as  on  plane-trigonometry.     Jxk  all  ri^- 
angled  spherical  triangles,  the  sign  of  tbe 
hypothenuse  :  radius  ::  sine  of  a  leg :  ase 
of  its  opposite  angle.    And  the  stee  of  tke 
leg  :  raidius  ::  .tangent  of  the  other  kg: 
tangent  of  its  opposite  angle.    la  toy  ngbt* 
an|;led  spheric^  triangle,  ABC  (6g.  25)|it 
will  be  as  radius  is  to  the  co  sine  of  ose 
leg,  so  is  the  cosine  of  the  other  kg  to 
the  co-sine  of  the  hypotlienuse.    Heace,  if 
two  right-angled  spherical  triangles  ABC, 
CBD  (fig.  26),  have  the  same  peipeDiii- 
cular  B  Gi  the  co-sines  of  their  hypotbeouta 
will  be  to  each  other  directly  as  the  cs- 
sines  of  ^leir  bases.    In  any  spberial  tii* 
angle  it  will  be,  as  radios  is  to'the  siaeof 
^ther  angle,  so  is  the  co-sme  of  the  a^ 
cent  leg  to  the  co-sine  of  the  opposite  an^ 
Hence,  in  right-angled  ap^erical  triangles 
having  the  same  perpendiciilar,  theco^aes 
of  the  angles  at  the  bti^  will  be  to  caeb 
other,  directly,  as  the  shies  of  the  verti^ 
angles.    In  any  right-angled  spherical  tn- 
angle  it  will  be,  as  radioa  is  to  the  co«Be 
of  the  bypothcarase,  so  is  the  tangeat  of 
ei^ier  angle  to  the  co-tangent  of  the  olber 
angle.    As  the  sum  of  the  smes  of  two  oo- 
equal  arches  is  to  their  difference,  so  ii  tk 
tangent  of  half  the  sum  of  those  arcbei  to 
ttie  tangent  of  half  their  difference :  aad  m 
the  sum  of  their  co-sines  is  to  thehr  dtfierence, 

BO  is  the  co-tangent  of  Imlf  tba  iam  af  <^ 
arches  to  the  tangent  of  half  the  diffiefeK^ 
of  the  same  ap^es.  In  any  spherical  tii* 
angleAB€(4.27),  kwUl  be,  as  iheco- 
tangent  of  half  the  sum  of  the  angles,  at  tke 
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base,  is  to  the  tanfrent  of  half  their  diffe- 
rence, 80  is  the  taogent  of  half  the  vertical 
angle  to  the  tangent  of  the  angle  which  the 
perpendicular  CD  makes  with  the  line  CF, 
bisecting  the  yertica!  angle. 

The  following  propositions  and  remarks 
concerning  spherical  triangles,  will  render 
their  calculation  perspicuous  and  free  from 
ambignity.  Ist.  A  spherical  triangle  is  equi- 
lateral, isocelar,  or  scalene,  according  as  it 
has  its  three  angles  all  equal,'  or  two  of 
jtbeni  equal,  or  all  three  unequal.  3d.  The 
greatest  side  is  always  opposite  the  greatest 
angle,  and  the  smallest  side  opposite,  the 
loiallest  an(^Ie.  3d.  Any  two  sides,  taken 
togetlier,  ate  greater  than  the  thirci.  4th.  If 
the  three  angles  are  all  acute,  or  all  right, 
or  all  obtuse,  the  three  sides  will  be,  ac- 
cordingly, all  less  than  90*,  or  90*,  or  greater 
than  90>.  5th.  If  from  the  three  angles 
A,  B,  C,  of  a  triangle  ABC  (fig.  2«)»  «» 
poles,  there  be  described  on  the  surface  of 
the  sphere,  three  arches  of  a  great  circle 
DE,  DF,  FE,  forming  by  their  intersec- 
tions a  new  spherical  triangle  D£F;  each 
side  of  the  new  triangle  will  be  the  supple- 
ment of  the  angle  at  its  pole;  and  each 
angle  of  the  same  triangle  will  be  the  sup- 
plement of  the  side  opposite  to  it  in  the 
triangle  A  B  C.  6th.  In  any  triangle  ABC 
(fig.  29),  or  A  b  C,  right-angled  in  A  :  isf, 
The  angles  at  tbe  hypotheniise  are  always 
pf  Uie  same  kind  as  thcii^  opposite  sides, 
gdly.  The  hypotheniise  b  greater  or  lesser 
than  a  quadrant^  according  as  the  sides,  in- 
clnding  the  right  angle,  are  of  the  same,  or 
different  kinds ;  that  is  to  say,  according 
as  the  same  «ides,  are  either  both  acute,  or 
both  obtufte ;  or,  as  one  ii  acute,  and  the 
other  obtuse.  And  vice  vena:  Ist.  The 
sides,  including  tlie  right  angles,  art  always 
of  the  same  kiod  as  their  opposite  angles. 
9dty.  Tbe  tides,  including  the  right  angles, 
wiU  be  of  the  same,  or  different  kinds,  ac- 
cording as  the  bypothetiuse  is  less,  or  more, 
than  90";  but  one,  at  least,  of  them  will  be 
of  90<»,  if  the  hypothenuae  is  so. 

Considering  it  unpossible  to  give  a  po- 
pular idea  of  this  highly-ubportant  branch 
of  mathematics,  in  any  brief  form,  we  roust 
refer  those  readers,  who  wish  to  become 
proficients  therein,  to  the  various  excellent 
treatises  published  on  that  subject;  par- 
ticuhirly  those  by  Simpson,  Bonyeastle, 
Payne,  &c. 

TRIGUERA,  in  botany,  a  genus  of  the 
Pentandria  Monogynia  class  and  order. 
Natural  order  of  Loridae.  Solaneae,  Jus- 
sieu.       Ewential  character:    corolla  bell- 


TRI 

shaped,  with  an  unequal  border;  nectary 
short,  five- toothed,  surrounding  the  germ; 
filaments  inserted  into  tlie  nectary  ;  berry 
four-celled,  with  two  seeds  in  each  cell. 
There  are  two  species ;  viz,  Ti  ambrosiaca, 
and  T.  inodora:  these  are  both  annual 
plants,  and  natives  of  Andalusia,  in  Spain. 

TRILIX,  in  botany,  a  genus  of  the  Po- 
lyandria  Monogynia  class  and  order.  Es* 
sential  character:  calyx  tlireeleaved ;  co^ 
rolla  tliree  petallcd ;  berry  five-celled,  many- 
seeded.  There  is  only  one  species  ;  viz,  T. 
lutea,  a  native  of  Carthagena,  in  America. 

TRILLION,  in  arithmetic,  a  billion  of 
billions.   See  Arithmetic,  Numeration^ 

TRILLIUM,  in  botany,  a  genus  of  the 
Hexandria  Trigynia  class  and  order.  Na- 
tural order  of  Sarmentaceae.  Asparagi,' 
Jussieu.  Essential  character:  calyx  three- 
leaved  ;  corolla  tliree- petalled ;  berry  three* 
celled.    There  are  three  species. 

TRIM  of  a  shipy  her  best  posture,  pro^ 
portion  of  ballast,  and  hanging  of  her  niasts, 
&c.  for  sailing.  •  To  find  the  trim  of  a  ship, 
is  to  find  the  best  way  of  making  her  sajl 
swiftly,  or  how  she  will  sail  best '  This  if 
done  by  easing  of  her  masts  and  shrouds; 
some  ships  sailing  much  better  when  they 
are  slack,  than  when  they  are  taught,  or 
fast;  but  this  depends  much  upon  experience 
and  judgment,  and  the  several  trials  ind 
observations  which  the  comnumder  and 
other  officers  may  make  aboard. 

TRIMMERS,  in  arcliitective,  pieces  of 
timl>er  framed  at  right  augles  to  the  joints^ 
against  the,  ways  for  chimneys,  and  well- 
holes  for  stairs. 

TRIltOA,  the  stmd'fiptry  in  natural  his- 
tory, a  genus  of  birds  of  the  order  Oralis^. 
Generic  character:  bill  rohnd,  straight, 
slender,  and  about  the  length  of  the  head ; 
nostrils  small  and  linear;  tongnc  slender; 
toes  very  slightly,  if  at  ail,  connected  at 
the  base  by  a  membrane;  hind-toe  weak.'  ■ 
There  are  thirty-seven  species,  of  which  the 
following  are  the  principal. 

T.  pugnax,  or  the  ruff,  is  twelve  inches 
long.  The  male  is  distinguished  by  a  ruii^ 
dififering  in  colour  on  almost  every  bird, 
composed  of  long  feathers,  standing  out  in  a 
pe<*uliar  manner,  and  constituting  an  ap- 
pearance somewhat  resembling  the  fiishioq- 
able  neck-niff  of  the  age  of  Queen  EiizaE- 
betb.  These  feathers  are  not  acquired  tiU 
the  second  year,  and  continue  only  during 
the  season  of  spring;  after  which,  also,  the 
caruncles  which  previoiisly  rise  on  the  face 
of  the  male  shrink  back  and  disappear.  The 
males  of  the^ie  birds  are  thought  far  more 
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numerous  than  tlie  females.  Frequent  con- 
flicts between  the  former  are  occasioned 
from  this  ctrcunutance,  and  in  the  com- 
mencement pf  spring  a  male  sand-piper  is 
said  to  tak^  his  station  near  some  water, 
and  run  round  a  particular  spot  such  a  nun\- 
ber  of  times,  that  at  length  |Lfrbare««  cir- 
cular path  upon  the  herbage.  On  t|i^  up- 
pear^nce  of  a  ftmale  near  this  spot,  the 
males  engage  \n  the  most  animated  and 
ferocious  contests^  and,  occupied  solely  by 
the  idea  of  triumphuig  over  their  Tivals^ 
they  suffer  tliemselves>to  be  taken  by  the 
net  of  the  fbwier,  yrho  avails  himself  of  these 
opportunities  for  their  destruction.  In  Eng* 
land  they  are  migratorv,  and  are  found  fit> 
qnently  in  lincolnshire  and  the  Isle  of  Ely, 
where,  after  being  taken,  they  are  fed  for 
sale,  till  they  at  length  become  nearly  a 
mass  of  mairowy  substance,  and  are  aent  to 
the  markets  of  the  metropolis. 

T.  vanellus,  or  the  lapwin^r,  is  thirteep 
inches  long,  and  of  the  weight  of  eight 
ounces.  It  remaiitt  in  England  the  whole 
year;  lays  its  eggs  on  flie ground;  and  the 
female  iTird  exercifes  Various  arts  to  attract 
the  attention  of  mischievous  and  depredat- 
ing schooU>oy>  from  •  the  discovery  of  her 
nest,  and  is  said,  mik  this  viewy  eve»  to 
pretend  lameness  to  direct  their  pursuit  to 
hekelf.  "In  winter  these  birds  appear  in 
flocks  of  several  hondreds,  and  are  eaugh^ 
in  great  numbers,  being  highly  esteemed  for 
fo<Kl.  They^live  chiefly  upon  worms,wiiich 
appear  to  constitute  their  delicious  ban- 
quet, and  are  sometimea  familiarized,  and 
kept  in  gardens  to  clear  them  of  shigs  and 
worms,  m  search  fo^  wliieb,  both  in  the 
morning  and  evening,  they"  are  extremelv 
assiduouSf 

T.  bypoleucos,  or  the  common  sand-piper, 
breeds  in  this  country,*  but  soon  withdraws 
after  the  summer.  It  is  about  eight  inches 
long,  and  is  distinguished  by  its  piping  not€: 
It  is  found  ii^  France,  Siberia,  and  America. 

The  T.  canulus  is  about  ten  inches  in 
length,  and  weighs  four  ounces,  and  fre- 
quents tlie  coasts  of  Lincolnshire,  where  it 
1^  taken  in  considerable  numbers,  and  fat-*, 
tened  for  the  London  market.  By  some 
these  birds  are  preferred  to  the  ruff. 

TRINITY  hause^  a  kind  of  cplfegebf- 
longing  to  a  company  or  corporation  of 
seainen,  who,  t>y  the  King*s  charter,  have 
power  to  take  cogni^anoe  of  those  persons 
who  destroy  fea-marks,  and  to  get  repara- 
tion of  such  damages;  and  to  take  care  of 
other  things  belonging  to  navigation.  At 
|N-eieot^iimDy  io'tbe  lint  rank  of  society  are 
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members  of  that  community.  The  masteTf 
wardens,  and  assistants  of  the  Trinity  Hook, 
may  set  up  beacons,  and  maris  for  the  sea, 
.in  such  places,  near  the  coasts  or  foreUads, 
as  to  them  sh^lf  #eem  meet  By  ft  ststite 
of  Queen  Elizabeth,  no  steeple,  jtrees,  or 
other  tilings  standing  as  seamarlLi,  chiH be 
taken  away  or  cut  down,  upon  paia  tfaat 
every  person  guilty  of  such  oiencet  M 
forfeit  1002^  and  if  the  person  offend^  be 
not  possessed  of  the  Value,  he  shall  be  deoih 
ed  convict  of  outlawry. 

TfllNOMIAL,  or  Trinomui.  ro^.m 
mathematics,  is  a  root  consisting  of  three 
parts,  eonnected  together  by  the  signs-j-or 
— ,  asx-^y-fr«,  ora+'b  — «.  SeeBi- 
liOMiAL  and  I^ooT. 

TRIO,  in  music,  a  part  of  a  concert 
wherein  three  persons  sing;  or  oMreprv- 

Sirly  a  mqsical  composition  coosbtio;  of 
ree  parts.  Trios  are  the  flnest  kinds  of 
composition,  and  these  are  what  pleu?  Btft 
in  concerts. 

.  TRIOPTERIS,  in  botany,  a  |«ib  ^ 
the  Decandria  Trlgynia  class  and  onler. 
Natncal  order  at  IVihihitai.  Malpigliic, 
Jussieu.  Essentia]  character:  calyx  fiv^ 
parted,  with  two  honey  pores  at  the  hue 
on  the  outside;  petals  roundial!,  citwed, 
filaments  cohering  at  the  base;,  capniei 
three,  one^reeded,  three  or  fiM»r-w^ 
There  are  eight  species. 

TRI0STE1[TK,  in  botany,  a  genus  of  the 
Pentandria  Mouogyoia  cGbs  and  order. 
Natural  order  of  A^regattt.  Oq>^0^ 
Jussieu.  Essential  cliaracter :  calyx  ka^ 
of  the  corolla;  corolla  one-petalled,  aloiod 
equal;  berry  three-celled,  mferior;  iee4 
solitary.    Ibere  are  tlu^e  species. 

TRIPARTITE,  somethi|ig  divided  isto 
three  parts,  or  made  by  three  parties^  is  b^ 
denture  tripartite. 

TRIPLE  ftjn«,  in  music,  i|  tu^e  cosnt- 
ing  of  three  measures  in  a  bar;  the  tM 
first  of  which  are  beat  withth^  hand  or  Awt 
dovm,  and  the  third  marked  by  l^  elefi' 
tion. 

TRIPLARIS,  in  botany,  a  gendi  of  the 
,  Triandria  Trigynia  class  and  order.  Kats- 
ral  order  of  Polygonese,4ussieu.  Eacatnl 
character :  calyx  very  large,  three,  or  stf- 
parted^  corolla  three-petalled,  or  nn^i 
Btot  three-sided,  vfithii^the  ovate  base  of  the 
calyxi  There  are  two  speciea;  m.  T.  Abm- 
ricana^and  T.  ramiflora. 

TRIPLICATE  r«««»  the  ratio  ** 
cubes  bear  to  one  another*  Ibis  ratio  is  to 
be  distinguished  from  triple  rati^  '^f  { 
1)C  thi^s  conceived ;  in   the  («»««•« 
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|)toportion8  2,4,  8,  Id,  32,  as  the  ratio  of 
the  firat  term  (2)  is  to  tlic  third  (8)  dupli- 
cate of  that  of  the  first  to  the  second,  or  of 
the  second  to  the  third,  so  the  ratio  of  the 
first  to  the  foortli  is  said  to  be  triplicate  of 
tlie  ratio  of  the  first  to  the  second,  or  of 
that  of  the  second  to  tlie  third,  or  of  that  of 
the  thvd  to  th6  fourth,  as  being  comi^oand- 
ed  of  three  equal  ratios.    See  Ratio. 

TRIPOLI,  in  mineralogy,  a  species  of 
the  Oay  gcnns,  is  of  a  greyish  colour:  it 
ocean  massive,  is  soft  and  friable,  f^ls 
meagre,  and  does  not  adhere  to  the  ton^e. 
It  occurs  in  veins  and  beds  in  floeti  rocks, 
aod  perhaps  in  alluvial  land.  It  is  found  in 
heds  m  the  coal  works  of  Thuriugia:  in 
Derbyshire  it  occurs  in  veins:  in  Tripoli* 
whence  its  name  is  derived,  it  also  forms 
veins.  It  is  also  found  in  Rn8sia,We8tpbalia, 
Ftanders,  Hcssia,  Bohemia,  and  Svritzer- 
land.  When  reduced  to  powder,  it  is  employ- 
ed for  polishing  metals,  marbles,  and  other 
tiiinetals,  and  likewise  for  polishing  gltun. 
Formeriy  it  was  supposed  to  be  a  volcanic 
production,  wfaidi  has  been  long  since  dis- 
proved, and  it  appears  to  be  an  extrjunely 
fine  mixture  of  day  and  sand. 

TRIPPANE,  in  Mineralogy,  is  of  an  ap- 
ple-green, or  greenish  white.  It  occun  in 
mass,  is  moderately  hard,  and  easily  frangi- 
ble. Specific  gravity  is  3.21.  Before  the 
hlow-pipe,  it  becomes  yellow,  and  splits  in- 
to thin  plates,  aod  then  melts  into  a  thhi 
transparent  g^ass.  It  has  hitherto  been 
fiKmd  in  Sw^en,  in  veins  of  qiuutz  and 


TRIPPING,  in  heraldry,  denotes  the 
quick  motion  of  all  sorts  of  deer,  and  of 
some  other  creatures,  represented  with  one 
foot  as  it  were  on  a  trot. 

TRIPSACUM,  in  boUoy,  a  genus  of  the 
Monoecia  Triandria  class  and  order.  Na- 
tural order  of  ^  Gramina,  Graminese,  or 
Grasses.  Essential  character :  male,  calyx 
ghime- four-flowered ;  corolla  glume  mem- 
branaceous :  female,  calyx  glume  with  per- 
forated sinuses ;  corolla  glume  two-valved  ; 
styles  two  ;  seed  one.  There  are  two  spe- 
cks, tiz.  T.  dactyloides,  and  T.  lienua- 
phroditum. 

TRISECTION,  or  Trissbction,  the 
dividing  a  tbtng  into  three.  The  term  is 
chiefly  used  ui  geometry,  for  the  division  of 
an  angle  into  three  equal  parts.  The  trisec- 
tion  of  an  angle  geometrically,  is  one  of  those 
great  problems  whose  solution  has  been  so 
niueh  sought  by  mathematicians  for  these 
two  thousand  years,  being,  in  this  respect, 
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on  a  footing  "with  the  quadrature  of  the  ci^ 
cle,  and  the  duplicature  of  the  cube  anglo. 

TRISPAST,  in  mechanics,  a  machine 
vrith  three  pullies,  or  an  assemblage  of  three 
puUies  for  raising  of  great  weights. 

TRITICUM,  in  botany,  wheat,  a  genus 
of  the  Triandria  Digynia  class  and  order. 
Natural  order  of  Gramina,  Graminea?,  or 
Grasses.    Essential  character:  calyx  two- 
valved,  soli^y,  snbtriflorous;  corolla  blunt 
with  a  point   There  are  nineteen  species. 
T.   aestivum,   or   spring-wheat,  'has   four 
flowers  in  a  calyx,  three  of  which  mostly 
bear  giain.    The  calyces  stand  pretty  dis- 
tant from  each  other,  on  both  sides  a  flat , 
smooth  receptacle.    Tlie  leaves  of  the  ca*^ 
lyx  are  keel  shaped,  smooth,  and  they  ter- 
minate with  a  short  arista.    Tlie  glumes  of 
the  flowen  are  smooth  and  bellyuig,  and 
the  outer  leaf  of  three  of  the  glumes  in 
every  calyx  is  -  terminated  by  a  long  arista,    ' 
but  the  three  mner.ones  are  beardlns.  The 
grain  is  rather  longer  and  thinner  than  the 
common  wheat.    It  is  supposed  to  be  a  na« 
tive  of  some  part  of  Tartaiy,    The  farmers 
call  it  spring- vriieat,  becanse  it  will  ooma 
to  the  sickle  with   the  common  vrfaeat, 
though  it  should  be  sown  in  ^February  or 
March.    T.  hybemum,  winter  or  common 
wheat,   has  also  four  flowers  in  a  calyx, 
three  of  which  are  mostly  productive.  Tht 
calyces  stand  on  each  side  a  smooth  flat  re- 
ceptacle, as  in  the  former  species,  but  thejr 
are  not  quite  so  far  asunder.    The  leaves 
of  the  calyx  are  bellying,  and  so  smootl^ 
that  they  appear  as  if  polished,  but  tbey 
have  no  arista.    The  glumes  of  the  flowei:» 
too  are  smooth,  and  the  outer  ones,  neaa* 
the  top  of  the  spike,  are  oflen  tipped  vrith 
short  aristae.    The  grain  |s  rather  plumper, 
than  the  former,  and  is  the  sort  most  gene- 
rally sown  in  England ;  whence  the  uamei 
of  common  wheat.    T.  turgidum,  tliick- 
spiked  or  cone-wheat,  is  easily  distinguish- 
ed from  either  of  the  former  ;  for  though 
•  it  has  four  flowers  Ui  a  calyx,  after  the 
manner  of  them,  yet  the  vrhole  calyx,  and 
the  edges   of  ^  the    glumes,   are   covered 
with*soft  hairs.    The  calyces,  too,  stand 
thicker  on  the  receptacle,  and  make  tlie 
spike  appear  more  turgid.    Some  of  the 
outer  glumes,  near  the  top  of  the  spike,  are 
tcmuiated  by  short  aristae,  like  those  of 
tbe  common  vrheat.    The  grain  is  shorter, 
plumper,  and  more  convex  an  the  back 
than  either  of  the  former  spe^es.    I|s  va- 
rieties are  numerous,  and  liave  various  ap- 
pellations in  different  counties,  owing  iT 
the  great  aflinity  of  several  of  them. 
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TRITOMA,  in  natnral  history,  a  genus 
of  inserts  of  tlie  order  Coieoptera.  Aoten- 
nx  rlavate,  the  chib  perfoliate ;  lip  emar- 
ginate  ;  anterior  feelers  hatchet-shaped ; 
shells  as  long  as  the  body.  There  are  ten 
ipecieSy  found  in  diffi^rent  parts  of  the, 
world.  T.  bipnstalata,  is  black ;  shells  with 
a  lateral  scarlet  spot.  It  inhabits  England, 
and  is  found  on  tree  fungi.  The  glabra  is 
found  in  Sweden,  under  the  bark  of  trees. 

TRITON,  in  natural  history,  a  genus  of 
the  Vermes  IVy)llusca  class  and  order.  Body 
oblong  ;  mouth  with  an  involute  spiral  pro- 
boscis ;  tentaoula  twelve,  six  on  each  side, 
divided  nearly  to  the  base,  the  hind  ones 
cheliferous.  T.  littoreous,  inhabits  luly, 
in  cavities  of  sub-marine  rocks,  and  may  be 
seen  in  various  species  of  Lepas,  particu- 
larly th^  anatefera.  It  is  fiilly  described 
in  the  •*  Philosophical  Transactions, "  vol. 
50. 

TRITURATION,  in  pharmacy,  the  act 
of  reducing  a  solid  body  into  a  subtle  pow- 
der ;  called  also  levigation,  and  pulveriza- 
tion. 

TRIUMFETTA,  in  botany,  a  genus  of 
the  Dodecandria  Monogynia  class  and  or- 
4er.  Natural  order  of  Columnifens.  Ti- 
liaceae,  Jussien.  Kssential  character:  calyx 
fivefeaved  ;  corolla  five^petalled ;  capsule 
hispid,  opening  in  four  parts.  There  are 
eleven  species. 

ITRIXIS,  in  botany,  a  genus  of  the  Syngc- 
'  nesia  Polygamia  Necessaria  cliiM  and  order. 
Katural  order  ol  Compositse  Oppositifbhs, 
Corymbiferx,  Jussieu.  Essential  charac- 
ter :  corollets  of  the  ray  trifid  ^  seeds  hairy 
at  the  tip,  |<rithout  any  down;  receptacle 
ihafl^.  Tliere  are  three  species,  all  natives 
of  the  WcKt  Indies. 

TROCHAIC  verse,  in  the  LaUn  poetry, 
a  kmd  of  verse,  so  called,  because  the  tro- 
chees chiefly  prevail,  as  the  iambus  does  in 
the  iambic.  It  generally  consists  of  seven 
feet  and  a  syllable ;  the  odd  feet,  for  tlie 
most  part,  consist  of  trochees,  though  a  try- 
braches  is  sometimes  admitted,  except  in 
the  seventh  foot :  these  two  feet  are  like- 
wise used  in  the  other  places,  as  is  also  the 
spondaeus,  dactylus,  and  anapaestos.  The 
following  is  an  example, 

1  S  3       4         5  6 

SoluB\aut  rea\imt  ji9\Ha\nimq;woft\oMm$\ 

7        1 
let  I  Iter. 


TROCHE V  in  pharnuicy,  a  sort  of  medi- 
cine, made  jo  f  glutinous  substances,  into  lit- 
tle cakes,  «n<i  afterwards,  exsiccated. 
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TROCHILl/S,  the  ^matti^  frW,  m  na-     I 
tural  history,  a  genus  of  Inrds  of  the  order     i 
Picfl^    Generic  character :  bill  slender  and     | 
weak;  nostrils  minute;  tongue  long, -con- 
stituted of  two  united  cylindric  tubes,  and 
missile^,   tail  of  ten  featliers;   legs  wesk. 
The  bills  of  some  are  curved,  and  of  otbcn 
strait,  wldch  forms  the  grand  division  of  the 
genus;    There  are  sixty  species  enumerated 
by  Lathattt^  and  Gmelin  has  sixty-five.  The 
birds  of  this  genus  are  the  smallest  of  all 
birds.    They  subsist  many  of  ihem  on  tbe 
juices  of  flowen,  which  they  extract  like 
bees,  while  on  the  wing,   iuttering  oftr 
their  delicate  repast,  and  making  a  earn- 
derable  humming  sound,  from  which  tkcj 
derive  their  designation.   They  are  gregaii- 
ous,  and  build  their  nests  with  great  nest* 
ness  and  elegance,  Iming  tliem  with  Ik 
soflest  materials  they  can  possibly  procare. 
T.  colnbris,  or  the  redtliroated  Imimniig 
bird,  is  rather  more  than  three  inches  lone, 
and  is  frequent  in  various  parts  of  Noi^ 
America.    Its  plumage  b  highly  spleadiii 
and  varying ;  it  subsists  oo  tlie  nectar  «f 
powers,  particularly  those  of  a  long  tdbe, 
like  the  con  vol  ws  or  tnlip.    They  wiflsaf- 
fer  themselves  to  be  approached  very  neu- 
]y ;    but  on  observing  an  effort  to  'mm 
them,  dart  ofl^  with  the  rapidity  of  ao  amv. 
A  flower  is  frequently  the  subject  of  hitler 
conflict  between  two  of  these  birds;  w4 
they  will  often  enter  an  open  window,  ani 
after  a  short  contest  retire.    Tbey  some- 
times soar  perpendicularly  to  a  consideraUc 
height,  vrith  a  violent  scream.    If  a  ikmm 
which  they  enter  furnishes  them  with  oo 
supply,  they  pluck  it,  as  it  were  in  pani*- 
ment  and  revenge,  from  its  stalk.    Tbey 
hav^beeii  kept  alive  in  cagea  for  seven! 
weeks,  but  toon  perish  for  want  of  their 
usual  food,  for  which  no  adequate  oabsii- 
tnte  has  yet  been  found.    Latham,  hotr- 
ever,  mentions  the  curious  circomstaoce  of 
their  bemg  preserved  alive    by    Ccptiia 
Davies  for  four  months,  by  the  expedicA 
of  imitating  tubular  flowers  with  paper,  ap- 
propriately painted,  and  filling  the  bottooi 
of  the  tubes  with  sugar  and  water  aa  o^tea  ai 
they  were  emptied,     lliey  then  took  their 
nourishment  in  the  same  manner  as  vhea 
nnconfined,  and  soon  appeared  fiuniKarioe^ 
and  happy.    They  lived,  however,  only  foar 
months.    These  birds  generally  build  oa 
the  middle  of  the  branch  of  a  tree,  and  by 
two  eggs  in  an  extremely  small  and  afl* 
mirably  constructed  nest. 

T.  minimus.    This  is  the  smallest  of  al 
ihe  species,  and  is  said,  wlien  just  killed,  to 
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weigh  no  more  than  twenty  gndns.  Its  total 
length  is  an  inch  and  a  quarter.  H  is  fotind 
in  the  West  Indies  and  Sonth  America^  and 
is  exceeded  both  in  weight  and  magnitude 
by  several  species  of  bees. 

For  the  amethystine  humming-bird  see 
Aves,  Pkte  XIV.  fig.  3. 

TROCHLEA,  one  of  the  mechanical  pow- 
ers, usually  called  a  pulley.  See  Mechanics. 

TROCHOID,  in  geometry,  a  curve  more 
generally  known  by  the  name  of  cycloid* 
See  Cycloid. 

TROCHUS,  in  natural  history,  a  genus 
of  the  Vermes  Testacea.  Animal  a  limax ; 
shell  univalve,  spiral,  more  or  less  conic; 
aperture  somewhat  angular  or  rounded,  the 
upper  side  transverse  and  contracted,  pil- 
lar placed  obliquely.  There  are  about  150 
species,  divi4^d  into  sections.  A.  &ect, 
with  the  pillar  perforated.  B.  Imperfo- 
rate, erect,  the  umbilicus,  or  navel,  closed. 
C.  Tiering,  with  an  exserted  pillar,  and 
fdlHog  on  the  side  when  placed  on  the  base. 
Of  these  we  inay  notice  T.  telescopium : 
ahell  imperforate,  striate,  with  a  spiral  pil- 
lar. It  inhabits  the  Indian  ocean,  and  is 
aboat  four  indies  long  ;  the  shell  is  taper- 
ing, fike  a  telescope  when  drawn  oat;  brown  . 
liver  colour,  or  blackish,  the  first  whorl  ge- 
nerally barred  with  white;  pillar  a  little 
prominent,  with  a  tooth  or  plait  in  the  mid- 
dle ;  whorls  flattish. 

TROGON,  the  cunccat,  in  natural  hb- 
toiy,  a  genus  of  birds  of  the  order  Picae* 
Generic  character :  biU  short,  thick,  and 
convex,  serrated  at  the  edges  -,  npstrils  co* 
vered  writh  stiff  bristles ;  toes,  two  l^efore 
and  two  beliuid ;  tail  of  twelve  feathers. 
Birds  of  this  genus  chiefly  inhabit  Sooth 
America,  live  solitary  in  moist  places,  and 
in  pathless  overgrown  woods ;  make  short 
flights,  and  subsist  principally  on  insects. 
There  are  seven  species. 

T.  curucui,  the  red-bellied  curucui,  is  an 
Inhabitant  of  Cayenne,  and  Is  about  as  large 
aa  a  magpie,  lliese  birds  are  not  grega- 
lioos,  and  are  never  seen  }int  alone,  or  in 
pairs.  They  lay  their  eggs  m  the  holes  of 
trees  opon  the  rotten  dust,  prqmring  no 
aett.  The  male  is  mute,  unless  in  spring, 
and  then  has  a  plamtive  and  monotonous 
note.  The  young,  when  first  hatched,  are 
bare  of  feathers,  and  have  a  head  very  dis- 
proportionately ^large  to  the  body;  they 
are  fed  with  insects  and  caterpillars  till  able 
to  provide  for  themselves,  and  then  left  by 
their  parents,  who  return  to  their  seques- 
tered hannts,  and  in  September  are  en- 
gaged with  a  lecond  brood.    When  coU'* 
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fined,  they   refuse  all  food;  and,   conse- 
quently, soon  perish. 

TROLLIUS,  in  botany,  globe  flower^  a 
genus  of  the  Polyandria  Polygynia  class 
and  order.  Natural  order  of  Multisiliqtie. 
&knuncalacc«,  Jussieu.  Essential  characs 
ter:  calyx  none;  petals  about  fourteen; 
capsules  numerous,  ovate,  many-seeded. 
There  are  two  species,  viz,  T.  Einropaeus, 
£mt>pean  globe  flower,  andT.  Asiaticus, 
Asiatic  globe  flower. 

TRONAGE,  the  mayor  and  common* 
altjr  of  the  city  of  London,  are  ordained 
keepers  of  the  bekms  and  weights  for  weigh-  % 
ing  merchants*  commocfities,  with  power 
to  assign  clerks,  porters,  &c.  of  the  great 
beam  and  balance ;  which  weighing  of  goods 
and  wares  is  caUed  tronage. 

TROPiEOLUM,  in  botany,  Indian  cress, ' 
a  genus  of  the  Octandria  Monogyuia  class 
and  order.  Natural  order  of  Trihilatae. 
Gerania,  Jussieu.  Essential  character:  ca« 
lyx  one-leafed,  with  a  spur;  petals  four, 
unequal;  nuts,  three,  coriaceous.  There 
are  five  species. 

TROPE,  in  rhetoric,  a  kind  of  figure  of 
speech,  whereby  a  word  is  removed  from 
its  first  and  natural  signification,  and  appli- 
ed witli  advantage  to  another  thing,  which 
it  does  not  originally  mean ;  but  only  stands 
for  it,  as  it  has  a  relation  to,  or  connection 
with  it :  as  in  tbb  sentence,  God  is  my  rock. 
Here  the  trope  lies  in  the  word  rock,  which 
being  firm  and  immoveable,  excites  in  our 
minds  the  notion  of  God's  unfailing  power, 
and  the  steady  support  which  good  men  re- 
ceive fi-om  their  dependence  upon  him. 

TROPHIS  in  botany,  a  genus  of  the 
Dioecia  Tt^trandria  class  and  order.  Natu- 
ral order  of  Calyciflorae.  Essential  charac- 
ter :  male,  calyx  none ;  coroUa  four-petalled  ; 
female,  calyx  none ;  corolla  none ;  style 
two-parted;  berry-one  seeded.  There  is 
but  one  species,  riz.  T.  Americana,  the 
raiuoon  tree,  which  is  a  native  of  Jamaica 
and  other  islands  in  the  West  Indies  in  dry 
exposed  sitnations. 

TROPHY,  among  the  ancients,  a  pile 
or  heap  of  arms  of  a  vanquuhed  enemy, 
raised  by  the  conqueror  in  the  most  emi* 
neat  part  of  the  field  of  battle.  The  tro- 
phies were  ustiaily  dedicated  to  soine  of  the 
gods,  especially  Jupiter.  The  name  of  the  ' 
deity  to  whom  they  were  inscribed,  was 
generally  mentioned,  as  was  that  also  of  the 
conqueror.  The  spoils  were  at  first  hung 
upop  the  trunk  of  a  tree ;  but  instead  of 
trees^  succeeding  ages  erected  pillars  of  ^ 
ston^,  or  brass^  to  continue  the  memory  of 
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their  victories.  To'demoluh  a  tropl^  mm 
looked  opon  u  a  kind  of  sacrilege,  because 
they  were  all  consecrated  to  some  deity« 

TROPICS,  in  astronomy  and  geography, 
are  two  circles  supposed  to  be  drawn  on 
each  side  of  die  et|niaoctia],/and  paraUel 
]  thereto.  That  on  the  north-side  of  the  line 
is  called  the  tropic  of  cancer,  an4  the 
soathem  tropic  hu  the  name  of  capricom, 
as  passing  through  the  beginning  of  those 
signs.  There  are  distant  from  the  eqninoe- 
tial  23«  f9'.  Two  circles  drawn  at  the 
•ame  distance  from  the  eqoator  on  the  ter- 
restrial globe,  have  the  same  names  in  geo* 
graphy,  and  they  include  that  space  or  part 
of  the  sphere,  vrfaich  is  >  called  the  torrid 
cone,'  because  the  sun  is,  at  one  time  or 
other,  perpendicular  over  every  part  of 
that  zone,  and  extremely  torrifies  or  heats 

TROVER  is  the  remedy  prescribed  by 
N  the  law,  vrhere  any  person  is  in  possession  of 
the  property  of  another,  which  he  unlaw- 
liilly  detiuns.  Previously  to  commencing 
this  action,  a  demand  of  the  property  so  d^- 
tainedy  must  be  made  in  writing,  by  some 
penon  properly  authorised  by  the  owner  of 
the  property ;  and  upon  refosal  to  restore 
it,  the  law  presumes  an  unlavrful  conver- 
sion, arid  the  party  is  entitled  to  this  action, 
and  will  recover  damages"  to  the  value  of 
-  the  property  detained.  In  trover,  the 
smallest  daouiges  iriU  carry  costs.  A  simi- 
Jar  action  may  be  brought  for  the  mdavrfnl 
detention  dT  any  property,  on  which  the 
specific  articles,  so  detained,  may  be  reco- 
jvered,  vriiich  is  called  detinue ;  but  as  the 
jarticles  dets&ned  must  be  precisely  stated 
an  the  declaration,  and  it  Is  attended  with 
aome  difficulty,  this  action  b  very  seldom 
brought. 

TROY  ibeightf  in  commerce.  See 
Weight. 

Troy  weight,  formerly  called  Trone 
weight,  is  supposed  to  be  taken  from  a 
wei^t  of  the  same  name  in  France,  which 
was  taken  from  the  name  of  the  town  of 
Troyes.  The  original  of  all  weights  used 
in  England,  was  a  gfain  of  wheat,  taken 
out  of  the  middle  of  the  ear,  and,  when 
well  dried,  thirty-two  of  them  were  to 
make  one  penny-weight:  twenty  penny- 
iweights,  one  ounce:  and  twelve  omices 
jone  pound.  Aftervrards  it  was  thought  suf- 
^cient  'to  divide  the  penny-weiglit  into 
twenty-four  equal  parts,  called  grains,  which 
is  the  least  weight  now  in  common  use. 

TRUCE,  in  the  art  of  vrar,  denotes  a 
suspension  of  arms,  or  a  cessation  of  hosti- 
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Ihies  between  two  armies,  in  order  to  letde 
articles  of  peace,  bury  die  dead^  or  the  hke. 

TRUCKS,  among  gunners,  round  pieces 
of  wood,  in  form  of  wheels,  fixed  on  the 
axle-trees  6f  carriages ;  to  move  the  ord- 
nance at  sea,  and  sometimes  also  at  land. 

TRUFFLES,  in  natural  history,  a  kind 
of  subterraneous  vegetable  production,  nsC 
unlike  mushrooms,  being  a  genus  of  fimgi, 
which  grows  under  the  surface  of  the  earth. 

TRUMPET,  in  music.  .See  Musical 
instruments. 

Trumpet,  spealang^  is  a  tube  of  cooii- 
derable  length,  viz.  from  6  feet  to  12,  and 
even  more,  used  for  speaking  witii  to  makt 
the  voice  heard  to  a  greater  distance,  b 
a  trumpet  of  this  kind  the  sound  in  one  dh 
rection  ii  supposed  to  be  increased,  not  s» 
much  by  its  being  prevented  from  spread- 
ing all  round,  as  by  the  reflection  froa  the 
sides  of  the  trumpet  The  figure  best 
suited  for  the  speaking  trumpet  is  that 
which  is  geneiated  by  the  rotation  of  a  pa- 
raboh^  about  a  Ime  parallel  to  the  asii. 
Hie  trumpet  used  at  sea  is  represented  by 
fig.  10,  Plate  XVI.  Miscel.  It  n  an  hello* 
instrument  of  copper,  or  of  timied  iroa 
pUtes.  It  is  open  at  both  ends,  and  the 
narrow  end  A  is  shaped  so  as  to  go  rda^ 
the  speaker's  month,  and  to  leave  the  Ipi 
at  liberty  within  it.  The  edge  of  tbm  mt" 
row  end  A. is  generally  covered  with  Jet- 
ther  or  cloth,  in  order  that  it  may  asie 
efi^ectually  prevent  the  passage  of  any  sir 
"between  the  trumpet  and  the  frice  of  fte 
speaker.  The  words  vriiich  are  apokca 
through  a  speaking  trumpet  may  be  heard 
much  further  and  louder,  but  not  so  dn- 
tinctly,  as  without  the  trumpet.  A  speak- 
ing trumpet  has  been  appliM  to  the  mosft 
of  a  gun  or  pistol,  by  which  means  Hk  expls- 
sion  has  been  rendered  audible  ata  vastdih 
taoce.  Such  contrivances  li  has  been  thoaglt 
might  be  used  as  signals  in  certdin  caset. 

Trumpet,  kBoring,  is  an  inatrament  H 
assist  the  hearing  of  persons  who  are  des£ 
Instruments  of  this  kind  are  fomed  d 
tubes,  vHth  a  wide  mouth,  and  temnoatiiic 
in  a  small  canal,  which  is  applied  to  the 
ear.  The  form  of  these  instmmeats  evi- 
dently shows  how  they  conduce  to  aanrt 
the  hearing,  for  the  grc-ater  tpiantity  of  ike 
weak  and  langnid  pulses  of  the  air  beiag 
received  and  collected  by  the  large  end  i 
the  tube,  are  reflected  to  the  smaU  ead, 
where  they  are  collected  and  condensed; 
thence  entering  the  ear  in  this  coadcved 
state,  they  strike  the  tympanum  with  a 
greater  force  than  they  could  natniaBy  have 
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doM  (cam  the  ear  done.  Hence  it  ap< 
!>«»,  that  a  qK»li%  trampetlnay  b«  ap. 
plied  to  the  purpose  of  a  brarioilf  tmmpety 
by  tarning  the  wide  end  towards  the  soand, 
and  the  narrow  end  to  the  ear. 

TRUNCATED,  in  general,  is  an  appel* 
htion  given  to  sneh  things  as  have,  or  seem 
to  have,  their  points  cot  off:  thns  we  say,  a 
tmncated  cone,  pyramid,  leaf,  Sx, 

TRUNCHEON,  a  short  staff,  or  bat- 
toon,  osed  by  kings,  generals,  and  great  of- 
fieers,  m  a  mark  of  their  command. 

TRUNDLE,  a  sort  of  carriage  with  low 
wheels,  whereon  heavy  and  cnmberaome 
bordens  are  drawn. 

TRUNNIONS,  or  Trunions  tf  a  piece 
ef  irdnMneCf  are  those  knobs  or  bunches  of 
the  gmfi  metal,  which  bear  her  up  on  the 
cheeks  of  the  carriage:  and  hence  the 
tnmnion-ring  is  the  ring  about  a  cannon, 
next  before  the  tmnnions. 

TRUSS,  a  bundle,  or  certain  qwmtity  of 
bay,  straw,  &c.  A  truss  of  hay  is  to  contam 
fifl^  six  pounds,  or  half  an  hundred  weight ; 
tiurty-six  trusses  andie  a  load.  In  June 
and  August  the  tnus  is  to  weigh  sixty 
pounds,  on  forfeiture  of  eighteen  shillings 
per  tniss.^ 

Truss,  in  naval  affairs,  a  machine  em- 
ployed to  pull  a  lower  yard  close  to  its 
mast,  and  retain  it  firmly  in  diat  positions 
it  is  rarely  employed  except  in  flying  top 
gallant  saib.    It  is  a  ring  or  traveller  whidi 
encircles  the  mast,  and  has  a  rope  fastened 
to  its  after  part,  leadnig  dovmward  to  the 
top  or  decks ;  by  means  <>f  which  the  truss 
nay  be  straitened  or  sUckened  at  pleasure. 
Truss  is  also  used  for  a  sort  of  bandage 
or  ligature,  made  of  steel,  or  the  like  a£u 
ter,  wherewith  to  keep  up  the  parts,  in 
those  who  have  hernias  or  mp  tores. 
'      TRUST,  is  a  right  to  receive  profits  of 
land,  and  to  dispose  of  the  land  in  equity ; 
mnd  one  holding  the  possession  and  dispos- 
ing  thereof  at  his  will  and  pleasure,  are 
signs  of  trust.    A  trust  is  but  a  new  name 
given  to  an  use,  and  inveuted  to  evade  the 
atatqte  of  uses.    By  statute  t9  Charles  11. 
c.  3,  all  dedaration  or  creation  of  trusts 
sliall  be  manifested  by  some  writing  signed 
by  the  party,  or  by  his  last  will  in  writing, 
or  elae  shall  be  void.    And  by  section  9  of 
the  attne  act,  assignments  of  trusts  9hall  be 
in  writing,  signed  by  the  party-assigning  the 
same,  or  by  his  last  wil^  or  eke  shall  be  of 
no  effect 

By,  29  Charles  II.  all  decUrations  of  trusts 
iprere  to  be  nnde  in  writing :  but  in  the  iaid 
met  tbere  is  a  saving  with  regard  to  tni»ts  re- 
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suiting  by  implication  of  law,  which  are 
left  tm  the  footmg  whereon  tiiey  stood  be- 
fore the  act ;  npw,  a  bare  declaration  by 
parol  before  the  act  would  prevent  any  re- 
sulting trust 

If  a  maik  purchase  hinds  in  another's 
name,  and  pay  the  money,  it  vrill  be  a  trust 
for  him  that  paid  the  money,  though  there 
be  no  deed  made  declaring  the  trust  there- 
of; for  the  statute  of  ftands  and  penuries 
extends  not  to  trusts  raised  by  operations 
of  law. 

TUB,  match,  in  naval  afiairs;  the  half  of 
a  cask,  havmg  notches  sawn  in  its  edges,  in 
which  the  lighted  matches  are  placed  dur- 
ing action,  the  bottom  being  covered  with 
vrater  to  extinguish  any  sparks  which  may 
fiUl  from  the  match. 

TUBE,  in  general,  pipe,  conduit/  or 
cana{ ;  a  cylinder  hollow  vrithiusi^e,  ^ther 
of  lead,  irony  wood,  glass,  or  other  matter, 
for  the  air,  or  some  otiier  fluid,  to  have  a 
ftee  passage,  or  conveyance,  through.  Small 
silver  or  leaden  tubes  are  frequently  used, 
by  surgeons,  to  drAw  off  blood,  matter,  or 
water,  from  the  different  parts  of  the  body ; 
they  ^re  made  of  various  sises  and  shapcf. 

TuBB»  in  astronomy,  is  sometimes  used 
for  a  telescope,  or  more  property,  for  that 
part  thereof  into  which  the  lenses  are  fitted, 
and  by  which  they  are  directed  and  used. 

We  have  now  certain  articles  in  domestic 
use,  as  toasting-forks,  &c.  made  on  the 
principle  of  telescope  tubes. 

TUBULARIA,  in  natural  history,  a  ge- 
nus  of  the  Vermes  Zoophyta  class  imd 
order.  Stem  tnbuhir,  simple  or  branched, 
fixed  by  the  base ;  animal  proceeding  ftom  • 
the  end  of  the  tube,  and  having  its  head 
crested  with  tentacnU.  Twenty-six  spe- 
cies have  been  enumerated.  T.  magnifica : 
tube  simple,  whitish ;  tentacula  very  nu- 
merous, variegated  vrith  red  and  white.  It 
is  found  in  the  West  Indies,  adhering  to 
rocks ;  and  is  by  far  the  largest  and  most 
sploidid  of  its  genus :  like  the  rest  of  its 
tribe,  it  has  the  power  of  withdrawuig  its 
tentacula  vrithin  the  tube,  and  the  tube 
withhi  the  rock  on  which  It  resides.  It 
connects,  as  it  were,  the  genera  tubularia 
and  amphitrite,  having  the  annulated 
wrinkled  tube  of  the  ope.  and  the  retrac- 
tile tentacuhited  body  or  the  other.  T.  fis- 
tulosa  inhabits  the  European,  Mediterra- 
nean, and  Atlantic  Seas;  about  three  inches 
long,  and  as  thick  as  common  packthread. 

TUCK  of  a  $Mpf  the  trussing  or  gather- 
ing np  the  quarter  under  water ;  which  if 
she  lie  deep,  makes  her  have  a  brotd^  o% 
Og 
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is  Ihey  can  it,  fiit  qwrter,  and  liindefs  her 
tteerioirt  ^  keeping  tbe  water  from  patsiiig 
•wiftly  to  her  rudder ;  and  if  this  tmsfling 
lie  too  high  above  the  water,  she  will  want 
bearing  for  her  works  behind,  nnleiB  her 
quarter  be  very  well  bid  out 

TUFA|  fai  mhieralogj,  is  calcareovs,  and 
of  a  yellowiah-gTey-coloar.  It  occars  sofid, 
bot  venerally  poroos,  and  maiked  vrith  im- 
|>reision8  of  reeds,  moss,  and  oiher  vegeta- 
ble*: it  is  soft,  easily  frangible,  and  not 
mtfch  heavier  than  water:  it  effervesces 
with  adds,  and  is  littfe  else  than  carbonate 
of  lime.  The  more  compact  IdndB  are  em- 
ployed in  bnilding. 

TULBAOIA,  in  botany,  a  genos  of  the 
Hexandiia  Monogynla  class  and  order. 
-Natural  order  of  Spathaeese.  Narcissi,  Jos- 
siea..  Essential  character :  coroUa  fbnnel- 
Ibnn,  with  a  six-deft  border ;  nectary 
crewiriag  the  aperture,  three-leaved;  leaf- 
lets bifid,  the  sise  of  the  border ;  capsole 
jrap^or.  There  are  two  spedes;  vis.  T. 
alttacea,  nardssos-leaved  tnlbagia;  and  T. 
eepacea :  both  natives  of  tiie  Cqie  of  CkKNl 
Hope. 

TUL1PA,  in  botany,  <aiip,  a  gcnns  of 

the  Hexandiia  Monogynia  dais  and  order. 

Natural  order  of  CoronarisB.   Lilia,  Josneo. 

,  E8seotialcharacttr:corollasfac-petaUed,bell- 

'  shaped ;  style  none.  There  are  five  spedes. 

TUN/or  ToH,  origfaudly  signifies  a  laige 
vessek  or  cask  of  an  oblong  (bnn,  bif^fta 
the  middle,  and  cBminiriung  towards  its  two 
ends,  girt  abont  with  hoops,  and  i|Md  lor 
stowing  several  Unds  of  ^merchandise,  Cbv 
convenience  of  carriage ;  as  brandy,  oU, 
sogar,  skins,  bats,  dec.  This  word  is  also 
Qsed  for  certain  vessels  of  extraordinary 
bigness,  serving  to  beep  wine  in  for  several 
years. 

Tim  is  also  a  Certain  meaiare  for  liquids ; 
as  wine,  oU,  &c.    Bee  Mbasurv.  . 

Tuv  is  also  a  certain  weight  whereby  the 
burden  of  ships,  &c  are  estimated. 

TUN£,  or  Toim,  te  UMCfic,  is  that  pro> 
perty  of  sounds  by  vrfaich  they  come  under 
the  rektiou  of  acute  and  grav^.  If  two  or 
more  sounds  be  compared  together  in  this 
relation,  they  are  dther  equal  or  unequal 
fan  the  degree  of  tune  i  such  as  are  equal, 
are  called  unisods];  the  unequal  constitute 
what  are  called  intervals,  which  are  tho 
difierenees  of  tone  between  sounds.  Sono- 
rous bodies  are  fimad  to  differ  m  tone :  1st 
According  to  the  different  kinds  of  matter : 
thus  the  sound  of  a  piece  of  gold,  is  much 
graver  than  thatof  a  piece  of  silver  of  the 
I  shape  and  dimeniiims.    Sd*  Accord* 
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iag  to  the  ^KffBrent  quaatltier  of  the  saaie 
matter  in  bodies  of  the  same  figure;  as  a 
solid  sphere  of  brass,  of  one  fiwt  diameter, 
sounds  acuter  than  a  sphere  of  brass  of  two 
feet  diameter.    But  the  moaanrcs  of  tone 
are  only  to  be  son^  in  the  relaiions  of  Ibe 
motions  that  ara  the  cause  of  sound,  which 
are  most  discernible  in  the  yibcation  of 
chords.    Now,  in  general,  we  find  tiadiu 
two  chords,  all  things  1>eing  equal  except- 
ing the  tension,  the  thickness,  or  the  length, 
the  tones  are  different;  wfaidi  differsnce 
can  only  be  in  the  velodty  of  their  vibra- 
toiy  motions,  by  which  they  pecfimn  a  M- 
ferent  number  of  vibrations  m  the  ssmt 
time ;  as  it  is  known  that  all  the  small  fi- 
brations  of  the  same  chord  are  perfeimed 
l|i  equal  times..    Now  the  frecpienler  «s 
quicker  those  vibratians  are,  the  mora  noak 
is  the  tone  >  and  the  slower  and  fewer  tfaty 
are  m  the  same  space  of  time,  by  ■•  aneh 
the  more  grave  is  the  tone.    So  that  aay 
given  note  of  a  tone  is  nsade  by  one  eertsin 
measure  of  vebdty  of  vil^tioas,  that  i^ 
such  a  certam  munber  of  vibrations  sf  a 
chord  or  stnng,  m  such  a  aertain  spaoasf 
time,  constitntes  a  deteraianate  lane. 
TUNGSTATE.    See  Tukosttc  mii, 
TUNGSTEN,  in  mmeralogy,  u 
of  a  yellowish  and  greyish  white:  it  ( 
massive^  disseminated,  and  very  i 
crystallixed:  it  soasetimes  ocean  inlss|t, 
coarse,  and  snrall  gramdar  distisct  ooncie- 
tions,  with  streaked  andshinngsuvAecsk  Us 
specific  gravity  is  firem  4.5  to  6.    It  is  ii* 
fusible,  without  addition,  btfbre  the  hlov- 
pipe.    It  mdts  with  borax,  but  acareely 
changes  its  colour.    When  psdveriaed  snd 
digested  with  mtrons  or  asuriattc  mod,  k 
leaves  a  yellow  residae  wliich  is  the  oxiila 
of  tungsten.    The  mineral  coalaiBS,  m> 
cording  to  Schede,' 

YeUow  oxide  of  tungsten...  65 

lime , 51 

Sihcs ^ _4^ 

lOD 

Hiis  specimen  was  obtamed  a  Sweden:  a 
specimen  ftom  Cornwall  analyaed  by  Khp 
roth  yielded 

Yellow  oxide  of  tangsten ..  75.f5 

lime  1&70 

Oiddeofiron I.t5 

manganese^ -0.75 

Silica 1^ 

,  Lost...!.........^     tM 
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It  ocean  in  primitive  rooontains^  and  be- 
longs to  the  oldest  metalliferous  formations. 
It  is  dsoally  accompanied  with  tiostone, 
wolfram,  quartz,  mica,  steatite,  fluor-spar, 
&c.    The.Comish  tungsten  is  accompanied 
with  iron  stone  and  hematite.    Ilf  is  found 
in  Cornwall,  Sweden,^  Saxony,  and  Ger* 
many.    It  is  distinguished  from  tinstone  by 
its  octahedral  crystals,  the  intensity  of  its 
lustre,  its  hardness,  and  its  gtreater  specific 
Ipuvity.    When  Bergman  analyzed  this  mi* 
neral  he  conjectured  that  the  basis  of  the 
acid  might  be  a  metallic  substance.    This 
metallic  snbstance  has  been  only  found  in 
the  state  of  acid  m  combination  with  lime, 
iron,  manganese  and  lead.    When  it  is  com- 
bined with  Ihoae^  it  is  the  tungsten  of  the 
Swedes,  and  in  combination  with  iron,  it  is 
called  wolfram.    To  obtain  this  metal  ftt>m 
the  acid,  It  is  mixed  with  charcoal  in  a  cru- 
cible, and  exposed  to  a  very  strong  heat 
By  this  process  the  metal  was  obtained  in 
the  fbim  of  a  small  button  at  the  bottom 
of  the  crucible  in  the  first  experiments 
which  were  made  upon  it  by  the  German 
diemists.     This  crumbled  to  pieces  be- 
tween the  fingers ;  and  when  it  was  exa- 
mined with  a  magnifying  glass,  it  was  found 
to   comist  of  a  number  of  metallic  glo* 
bnles,  none  of  which  were  larger  than  a  pin 
head.    The  colour  of  this  metal  is  a  steel 
grey.    Tlie  specific  gravity  is  17.6»  or,  ac- 
cording to  others,  17.t2.    It  is  one  of  the 
hardest  of  the  metals.    It  is  also  one  of 
the  most  infusible,  requking  a  tempecatare 
of  170°  Wedgwood. 

It  crystallizes  on  cooling.  When  it  is 
heated  in  the  open  air,  it  is  readily  convert- 
ed into  a  yellow  oxide,  which  afterwards, 
by  m  stronger  heat,  becomes  of  a  black  co- 
lour, and  ^en  by  combining  with  a  greater 
proportion  of  oxygen,  it  assumed  the  char- 
racter  of  an  acid,  namely  the  tungstic  acid, 
^rhoae  properties  and  combinations  with 
alkalies  and  earths,  will  be  presently  de- 
scribed. 

Tdngsten  combines  with  phosphorool, 
Ibmiing  a  phosphuret,  the  properties  of 
^rfaicb  are  unknown.  Ic  also  combines  with 
aaJpfam',  forming  a  sulphnret  of  a  bluish 
black  eotottr,  and  which  may  be  crystal- 
Used.  There  is  no  action  between  this  me- 
tal and  so^>htiric,  nitric,  or  mnriatic  adds. 
Jt  ia  only  acted  on  by  nitro-mnriatic  add 
fl^  a  boilmg  temperature,  and  nitrons  gas  is 
4ii0ei*g&8^  Nothing  therefore  is  known 
^  the  combimitions  of  tungsten  with  the 
adds.    This  metal  combines  with 
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the  other  metals,  and  formf  alloys  wit)i 
them. 

TUNGSTIC  ocirf.  Ih  the  year  1761, 
Scheele  and  Bergman,  in  investigating  the 
nature  of  tungsten  by  tlie  Swedes,  dis- 
covered that  it  is  composed  of  lime  com- 
bined with  a  peonlaar  acid.  Their  dis- 
covery was  afterwards  confirmed  by  several 
chemists,  who  detected  the  same  acid  in 
the  mhiena  called  wolfiam.  This  acid  al- 
ways  exists  in  combination  with  Ume  and 
iron.  It  may  be  obtained  by  reducing  the 
former  to  a  fine  powder,  and  treating  it 
witli  nitric  or  mnriatic  adds,  which  unite 
with  the  lime,  and  then  by  alkalies;  which 
dissolve  the  add.  The  alkaline  solution  is 
to  be  predpitated  by  the  nitric  or  muriatic 
add;  the  precipitate  is  to  be  carefully 
vrashed  and  dried,  which  is  the  tungstic 
acid  ui  the  solid  state.  The  tungstic  acid 
thus  prepared,  is  in  the  form  of  a  white 
powder,  which  has  an  add  and  metallic 
taste,  changes  tlie  colour  of  vegetable  bhies 
into  red ;  and  has  a  8pe6ific  gravity,  accord- 
ing to  Bergman,  equal  to  3.6*  Heated 
before  the  blow«pipe,  the  tungstic  acid  be- 
comes first  yellow,  then  brown,  and  at  last 
bUck;  it  affords  no  smoke,  and  gives  no 
sign  effusion.  When  it  is  calcined  for 
tome  time  in  a  cracible,  it  is  deprived  of 
the  property  of  dissolving  in  virater.  £x- 
Miied  to  the  air  it  suffers  no  change.  It 
is  solable  in  twenty  parts  of  boiling  wa- 
ter, but  it  is  partially  sepaiated  on  cooi- 
iog* 

This  solution  has  an  acid  taste,  and  red- 
dens the  tincture  of  turnsole.  Heated  ^ith 
charcoal,  it  is  reduced,  but  with  difficulty, 
to  the  metallic  state.  With  sulphur  and 
phosphoms  it  becomes  of  agfey  colour,  but 
without  reduction.  The  acids  do  not  dis- 
solve the  tungstic  add  in  the  form  of  white 
powder,  but  they  change  completdy  iu 
properties.  The  sulphuric  acid  changes  it 
to  a  blue,  and  the  nitric  and  mnriatic  adds 
convert  it  into  a  fine  yellow  colour.  In 
this  state  it  has  lost  its  taste  and  solubility, 
has  become  spedficaUy  heavier,  and  has  ac- 
<|uired  the  property  of  forming  salts  with 
the  same  bases  distinctly  difierent  fron^ 
those  formed  with  what  was  called  the 
white  acid.  The  componnds  which  it  forma 
with  the  alkalies,  earths,  and  metallic 
oxides,  are  a  species  of  neutral  salts;  but 
the  diemical  combination  is  not  folly  com- 
pleted to  hide^the  alkaline  properties  of  the 
former.  In  forming  these  compounds,  it  it 
the  only  property  in  which  it  agre^  with 
Og  % 
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tb€  acids.    The  componnds  are  denominat* 
ed  tnngstates. 

TUNNAGE  is  used  for  a  custom  or  im- 
post, payable  to  the  crown,  for  goods  and 
merchandize  imported  or  exported,  and  is 
to  be  paid  after  a  certain  rate  for  every 
hm  tliereof.  This  daty,  as  well  as  that  of 
ponndage,  was  first  granted  for  life  to  Ring 
Chailes  II.  and  has  been  contmiied  in  the 
same  manner  to  his  n^al  snccessofs,  down 
to  bfo  present  majesty  King  George  liL 

TUNNEL  nei^  a  net  for  taking  par- 
tridges, which  should  not  exceed  fifteen  feet 
in  length,  nor  be  If  ss  than  eighteen  inches 
in  breadth,  or  opening,  for  the  entrance. 
~^  TUPIPORAi  in  natural  history,  a  genns 
of  the'  Vermes  Zoophyta ;  animal  a  nereb ; 
coral  consisting  of  erect,  hollow,  cylindri- 
cal, parallel,  aggregate  tubes.  Tliere  are 
ten  species,  of  which  we  notice  T.  musica, 
with  fascicolate  connected  tubes,  and  trans- 
verse, distinct,  membranaceons  dissepi* 
ments.  It  inhabits  the  Indian  and  Ame- 
rican Sea?,  fixed  to  rocks  and  other  corals : 
it  is  of  a  bright  scarlet  colour,  consisting  of 
an  assortment  of  upright  parallel  tubes, 
rismg  over  each  oUier  by  stages  like  ceJIs 
of  an  honey-comb,  divided  by  transverse 
partitions.  The  Indians  use  it  in  cases  of 
straiignary,  and  wonnds  inflicted  by  re* 
nomoQs  ^inimals. 

TURBITH  imneraL  If  sulphuric  a(MI 
and  mercury,  namely,  three  parts  of  acid 
and  two  of  mercury,  be  exposed  for  a  longer 
time  to  the  action  of  heat,  a  greater  pro- 
portion of  sulphuric  acid  is  decomposed, 
and  the  mercury  combines  with  a  greater 
proportion  of  oxygen.  Tlie  salt  thus  ob- 
tained possesses  different  properties  from 
the  former.  It  crystallizes  in  small  prisms, 
and  wHen'  it  is  neutralized  it  is  of  a  dirty 
white  colour ;  but  if  it  be  obtained  id  the 
dry  state,  it  i«^nre  white,  and  hi  this  state 
it  is  combined  with  an  excess  of  acid.  It 
is  then  dehqnescent  hi  the  air ;  but  in  the 
neutral  state  it  undergoes  no  change.  When 
hot  water  is  added  to  this  salt,  it  is  con- 
verted Into  a  yeUow  powder,  which  has 
been  long  distinguished  by  the  name  of 
turpeth  nnneral. 

TURBO,  in  natural  history,  wreath;  a 
genus  of  the  Vermes  Testacea  class  and 
order :  anunal  a  lunax;  shell  nnivalve,  spi- 
ral, solid ;  aperture  coftracted,  orbicolar, 
entire.  Tliis  is  a  very  numerous  genns, 
divided  mto  sections.  A.  pillar  margin  of 
the  aperture  dUated  Imperforate.  B.  solid 
imperforate.  C.  solid  perforated.  D.  can- 
cellate.    £.  Tapering. 
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TURDUS,  the  i&msft,  m  natonl  bi»-' 
tory,  a  genus  of  birds  of  the  order  Pu- 
seres.  Generic  character:  bill  itrsitiiii, 
upper  mandible  somewhat  bending,  and 
notched  near  the  point  -,  nostrib  oral,  and 
half  covered  with  a  small  membrme,  or 
naked  ;  mouth  ciliated  with  a  few  bristin 
at  the  comers ;  tongue  jagged.  Thecetre 
one  hundred  and  twenty-two  spedet  eno- 
merated  by  Latham,  and  one  bondred  sad 
thirty-five  by  Gmelio,  of  which  we  shiB 
notice  tlie  following. 

T.  viscivoms,  or  the  missel  thresh.  Tia! 
bird  is  well  known  throughout  Europe,  aad 
some  think  confined  to  it  In  EnglaBdit' 
is  stationary,  in  some  other  countrici  » 
gratory.  It  builds  its  nest  of  moM  aad 
leaves  in  low  -  trees,  or  rather  slirabi,  oA 
hiys  four  eggs.  It  feeds  on  the  bcincfif 
holly,  hawthorn,  and  other  trees,  sod  oa 
caterpillars  and  insects.  It  is  valued  fiir 
food,  but  lar  more  for  that  melody,  atteb 
ought  ever  to  be  its  security  from  the  gw 
of  the  sportsman,  and  whidi  it  fieqaestiy 
commences  so  earlji^as  the  very  beginn; 
of  the  year,  animating  the  dnUoeis,  »i 
softening  tlie  rigour  of  the  season  bj  ibde 
Ughtful  song. 

T.  musicos,  or  the  throstle,  is  nine  iwte 
long,  and  weighs  three  ounces,  being  cw- 
siderably  less  than  the  former.  It  hn^ 
so  early  as  tHe  begmning  of  April,  iid 
sometimes  again  in  each  of  the  two  fsOo*- 
ing  months.  Its  nest  is  made  of  eirti, 
straw,  and  moss,  and  pbutcred  hmde  ^ 
clay.  It  is  never  seen  in  cowfuin'* 
Enghind,  where  it  remams  tliroi^  ^ 
whole  year :  in  France  it  is  migratory.  !» 
song  commences  early  io  the  seaioa,  td 
continues  for  nine  months ;  and  in  t^ 
aro  so  rich  and  various,  that,  ui  tlie  bs* 
guage  of  Milton,  they  can  *^  cfaana  allad^ 
ness  but  despair.*'  , 

T.  pilaris,  or  the  field-&re,  is  tensKkri 
long,  passes  the  winter  in  Engtaiid,  whn 
the  season  is  extremely  rigoroos,  in  'utmt^ 
flocks,  but  in  small  parties  when  the  wa^ 
is  mild.  These  birds  are  said  to  have  beta 
much  esteemed  for  the  tah?e  by  the  Bo- 
mans.  In  Sweden  they  build  in  high  tre^ 
They  subsbt  principally  on  varioai  sorts  ■ 
berries. 

T.  memhi,  or  tlie  black-bird, is  ttaia^ 
long,  and  found  generally  thnMighoet  Ea- 
rope.'  It  is  fond  of  solitude,  and  never,  * 
very  rarely,  seen  in'  flocks.  la  tumatt^ 
haunts  orchards  and  gardens.  la  winter  it 
secludes  fiir  from  human  society  ia  the  i^ 
cesses  of  the  woods.   It  Irailds  in  the  «■« 
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tttnatioDy  aiMl  with  tbe  same  inateiials,  as 
the  throtUe,  and  may  be  easily  reared,' 
tamed,  and  taught  to  imitate  a  variety  of 
tmies,  and  to  articiUate  words  and  phrases. 
Bat  its  aataral  song  is  hx  snperior  to  all  its 
efforts  of  imitation,  and  when  listened  to 
from  a  moderate  distance,  for  its  sound  is 
▼ery  strong,  has  a  most  cheering  and  trans- 
porting effect. 

T.  cinclns,  or  the  water-onzel,  is  rather 
less  than  the  former,  is  solitary,  and  met 
with  in  various  parts  of  tliis  island,  subsbt- 
ing  not  only  upon  insects  but  fish,  which  it 
procures  by  divmg,  and  walking  or  running 
after  them  at  the  bottom  of  the  water.  It 
li  said  to  have  been  taken  by  a  line  and 
hook,  liaving  snatched  at  the  bait  intended 
for  fish.  It  is  able  to  sustain  extreme  cold, 
and  does  not  quit  its  watery  haunts  till  the 
atreaoDs  are  firocen.  It  builds  in  the  banks 
of  rivers. 

The  mosician  thrush  is  four  inches  long, 
and  a  native  of  Cayenne,  where  it  subsists 
principally  on  ants.«  It  never  quits  trees 
but  to  procure  its  sustenance*  .  It  is  called 
in  Cstyenne  .the  musician,  by  way  of  emi- 
nence. It  is  said  to  deliver  first  seven  notes 
of  the  octave,  and  then  to  whistle  various 
airs  in  different  tones,  sometimes  resem- 
bling tbe  flute,  at  otliers  the  human  whis- 
tle ;  and  when  it  displays  its  most  skilful 
efforts,  it  is  preferred  by  some  even  to  the 
nightingale.    Its  habits  are  solitary. 

TURKEY.    See  Melbagris. 

TUKMERIC,  a  root,  which  is  cultivated 
largely  in  the  East  Indies;  consists  of  a 
large  •val  bulb,  from  which  spring  two  or 
three  tortnous  processes,  three  or  four  indies 
long.  It  has  a  fragrant  smell,  and  an  aro- 
miitic  taste.  Tbe  yellow  colour  which  it 
exhibits  is  easily  extracted,  both  by  water 
and  alcohol,  and  is  sometimes  used  as  a 
dye,  which  is  very  fugitive ;  therefore  when 
employed  m  dyeing,  it  is  chle%  to  give  a 
flpiahing  g]oss  to' the  morc  sohd  colours, 
which  soon  fades  away.  The  yellpw  of 
turmeric  is  rendered  paler  by  the  acid«, 
bat  is  changed  to  a  brick-red  by  the  alka-i 
lies :  hence  its  great  sensibility  to  alkaline 
testa.  To  apply  it  to  this  purpose,  either  a 
•piritnous  tincture  or  a  watery  iniiision  may 
be  used;  or,  still  more  simply,  a  fresh  cat 
snrface  of  the  entire  Toot  may  be  welted 
with  distilled  water,  and  by  being  rubbed 
on  white  paper  a  visible  yellow  mark  will 
be  made,  on  which  a  drop  of  the  liquor  to 
be  examined  may  be  dropped.  If  the  quan- 
tity of  alkali  be  very  small,  it  requires  a  few 
piinntes  to  produce  the  full  diangc. 

TUHNERA,  in  botanyi  so  nanied  is  me* 


TUR 

moiy  of  William  Turner,  M..D.  a  gerau  of 
ttie  Pentandria  Trigynia  cbss  and  order. 
Natural  order  of  Columniferse.  Portulaceae, 
Jussien.  Essential  character:  calyx  A}fe» 
cleft,  fnnnel-fbrm,  exterior,  two-leaved; 
petals  ^re,  inserted  into  the  calyx ;  stigmas 
multifid;  capsule  oile-celled,  three-valved. 
There  are  nine  spedes. 

TURNING,  in  mechanics,  a  very  inge* 
nious  and  useful  art,  by  which  a  great  vari- 
ety of  articles  are  n^inn&ctured,  by  cutting 
or  fashioning  them  while  they  revolve  upon 
an  axis  or  line,  which  in  most  cases  remains 
immoveable.  Every  solid  substance  in  na- 
ture may  be  submitted  to  |his  process,  and 
accordingly  we  have  articles  turned  in  the 
metals,  in  wood,  m  pottery,  in  stone,  in 
ivory,  &c.  so  numerous,  andso.univerMlly 
in  use,  that  it  would  be  superfluous  to  enu- 
merate or  point  them  out.  In  the  present* 
article  we  shall  describe  the  art  in  a  gene^ 
ral  way,  sufiicient  to  show  its  prindples, 
and  may  be  of  utihty  in  practice. 

The  simplest  process  oif  tnmmg  is  that  of 
the  potter,  who,  in  the  first  stage  of  forming 
his  ware,  sticks  a  piece  of  humid  chiy  upon 
a  wheel,  or  flat  table,  while  it  revolves  hori- 
zontally, and  in  this  state  of  rotation  of  the 
day,  he  fashions  it  with  the  greatest  fiici* 
lity  into  vessels  of  every  description.  But 
in  most  operations  of  the  art  the  revolving 
body  is  cut  or  shaved  by  applying  a  chissel^ 
or  other  suitable  tool,  to  its  surfiice,  while 
in  motion ;  a  condition  that  requires  firm- 
ness in  the  axis  of  rotation,  and  also  that 
the  tool  itself  should  be  steadily  supported. 
Tlie  uastrument,  or  apparatus  for  these  pur- 
poses, is  called  a  Lathe.  See  the  artide. 
Among  the  great  varieties  of  faithes,  it  is 
indispensably  required,  for  drcular  tammgy 
that  the  work  should  be  supported  by  two 
steady  centres,  or  by  parts  equivalent  to 
two  centres,  at  a  distance  from  each  other 
in  the  axis  of  rotation,  and,  that  tbe  tool 
should  be  supported  by  a  steady  bar,  or 
piece  palled  die  rest.  The  mechanism  for 
causing  the  rotation  has  been  described  in 
tbe  article  just  referred  to. 

A  great  number  6f  turned  articles  either 
have,  or  will  admit  of  a  perforation  through 
their  axis.  All  whed-work,  and  most  of 
the  articles  turned  in  wood,  are  of  this 
description.  Clock  and  watchmakers  ac- 
cordingly use  a  very  cheap,  simple,  and 
portable  lathe,  called  a  tumbench,  con- 
sisting of  a  straight  bar  of  iron,  ahont  five 
inches  long,  with  two  cross  bars  or  heads, 
about  two  inches  long,  one  fixed  at  the 
end  of  the  long  bar,  and  the  other  capaUa 
oif  being  shifted  by  means  of  a  socket  and 
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«creir.  In  each  of  Uiese  heads  is  a  centre- 
pin  terminating  in  a  point  at  one  end,  and 
in  a  rentrar  hole  at  the  other,  like  the  cen- 
trc-pin,  in  the  poppet-head  of  any  other 
lathe ;  the  nse  if  which  b  to  affbrd  point- 
centres  when  the  points  are  turned  towards 
each  other,,  or  hole  centres  when  the  con- 
trary is  the  case;  and  lastly,  there  is  a 
•roan  rest  with  its  support,  slidable  and 
adjnstable  along  the  bar,  A  in  another 
lathe.  These  instruments,  which  cost  five 
or  six  shilKnes  at  the  watch  tool  shops,  will 
therefore  support  any  piece  of  four  or  five 
inches  lonftf  and  three  inches  diameter  be* 
tween  the  centres,  and  the  method  of  pro- 
dhcing  the  rotation  is  by  passing  the  cat- 
gtit  string  of  a  bow  once  or  twice  round  the 
work,  and  drawing  the  bow  backwards  and 
forwards  with  one  hand,  while  the  other  is 
employed  in  appljring  the  tool.  The  turn- 
1>ench  itself  is  held  steady  in  a  vice  fixed  to 
«  bench  or  stand. 

Soch  pieces  as  haVe  a  hole  through  the 
centre,  are  drawn  tightly  upon  an  arbor  or 
mandrel,  having  a  pulley  or  ferril  fixed  upon  ~ 
it,  to  carry  the  gut  or  bowstring,  and  the 
mandrel  itsetf  is  turned  between  the  centres ' 
npon  its  own  pomted  extremities.  There 
are  mandrels  fitted  np  in  different  ways  for 
holding  the  work  finnly,  and  if  flat,  at  right 
angles  to  the  motion ;  bnt  we  cannot  con- 
sistently with  brevity  enter  upon  a  deScrip* 
tlou  of  them,  which  will  immediately  be 
nuderstood  by  mspection  in  a  workshop. 

Tlie  common  lathe  of  the  tum'ere  m 
wood,  ealled  the  pole-lathe,  is  the  same 
thing  as  the  watchmakers  turn-bench,  bnt 
upon  a  large  scale,  and  a  little  varied.  In- 
stead of  the  horizontal  bar  it  has  two  long 
stout  bars  of  wood,  called  sheen),  forming 
what  is  called  the  bed  of  tlie  lathe,  and  its 
two  poppet-heads  are  npright  blocks  of 
wood,  mortised  in  between  the  .  sheers, 
nbove  which  they  rise  and  carry  the  centre 
screws,  and  between  which  tf^ey  are  move- 
able, and  may  be  ^edged  firmly  at  any 
required  distance  from  each  other^  The 
v#oriL  itself  is  either  pot  between  the  cen- 
tres, or  upon  a  wooden  mandril,  and  it  it 
made  to  revolve  by  a  string  or  band,  pro- 
ceeding from  a  long  springing  pole  at  the 
ceiling  or  roof  of  the  shop,  round  the  work, 
and  thence  to  a  treadle  or  foot  board, 
which  acts  by  alternate  pressure  from  the 
foot,  while  the  workman  applies  this  cutting 
tool  with  his  hands.. 

In  these,  and  all  similar  lathes,  the  rota- 
tion is  made  backwards  and  forwards;  and 
there  are  some  kinds  of  work  in  which  such 


a  motion  is  advantageow^  bot  it  gnenl 
it  is  much  preferable  that  the  work  shooM 
constantly  revolve  the  same  vray,  as  siiowii 
in  the  lathe  described  under  that  artide, 
usually  known  by  the  name  of  the  foot- 
hthe.  In  the  regUkr  Ibot-latbe,  woit  is 
very  seldom  turned  between  the  opposite 
centres,  though  this  mediod  certaiiriy  aflbrdi 
great  truth  and  precision.  The  maiidrei 
is  here  an  essential  part  of  the  apparatai^ 
which  is  always  used.  It  has  been  idiowa 
tfiat  it  is  supported  by  a  centre  oo  the 
left  hand,  called  the  back  centre,  and  by  a 
steel  collar  in  the  middle  poppet-head  ;  aai 
that  tlie  right  hand  extremity,  or  nose  if 
the  mandrel,  terminates  in  a  screw,  either 
convex  or  concave,  the  latter  of  vrhirh  is 
prefejxed  in  the  best  lathes.  The  variooi 
description  of  pieces  screwed  upon  tbt 
nose  of  the  mandrel,  for  holding  or  carryng 
work,  are  called  chucks,  probably  1>e<^Bse 
the  work  is  mostfy  fastened  by  being  dri- 
ven, jammed,  or  choked  into  them. 

When  work  is  to  be  turned  between  cen- 
tres by  the  fbot-lathe,  a  centre-clnick«  er 
steel-piece,  carrying  a  projecting  point,  k 
screwed  on  tbe  nose  of  the  mandrel  V  and  si 
thb  piece  is  not  harder  than  blue,  and  mtj 
not  always  screw  home  to  exactly  the  sane 
bearing,  accnmte  workmen  are  in  the  habit 
of  turning  or  shavbg  the  point  in  ita  place, 
so  th^t  it  shall  be  truly  centered.  The  op- 
posite centre  is  afforded  by  the  oMiveaUe 
poppetrhead,  and  ought  to  be  tndy  hi  the 
axis ;  and  the  mandrel  is  made  to  carry  the 
work  round  by  an  arm  and  pai,  or  by  say 
other  ready  method  of  connection. 

Work,  which  is  not  to  be  turned  betweci 
centres,  is  usually  fiistened  to,  or  fixed  in,  a 
block  or  wooden  chock  screwed  on  the 
mandrel.  As  it  would  be  almost  iaapossihle 
to  screw  a  wooden  chtfrk  upon  the  convex 
nose  of  a  mandrel,  and  take  it  off  as  oeea- 
sion  required  during  the  process,  niihsit 
altering  the  position,  it  is  fbuod  wamck  best 
that  the  screw  of  the  mandrel  shooM  be 
hollow,  and  a  brass  chuck  screwed  tlKfci% 
having  its  prijecting  screw  to  receive  the 
wooden  chuck  ;  because,  by  this  means,  Iha 
woriL  may  be  taken  off  repeatedly,  if  nee^ 
fill,  vrithont  ever  separating  the  brass  aid 
the  vrood;  and  the  brass  and  tlie  Hed  w9 
take  the  same  position  when  screwed  tsf^ 
ther  again. 

Metallic  or  other  work  may  be  ftifaaai 
to  a  wooden  chuck  by  cement,  or  by  gla^ 
or  by  turning  a  cell  in  the  wood,  and  dri«^ 
ing  the  work  gently  and  careltaBy  inta  il 
tiU  fixed. 
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TIM  stFOi^r,  the  toner,  and  fber  better 
Hie  workimnsliip  of  a  lalh«,  tbe  ewier  it 
will  be  to  peHbrm  work  with  expedition 
and  tmtb;  but  a  good  workman  will  make 
true  and  excelleat  work  wttk  a  ^ry  indi^ 
fereot  lathe,  by  taking  care  to  ent  so  litHe 
at  a  time  that  tbe  pfarts  of  tbe  engine  may 
aeter  be  shaken  oot  of  their  contact.    Me- 
tiHie  hfbes,  if  eYor  so  strong,  bate  an  etas- 
tie  tremor,  which  makes  it  difficnit  to  cot 
bfass  and  bell^etal  as  (irmly  and  smoothly 
ss  m  wooden  tatfaes,  bnt  the  siracture  of 
tbe  former  admits  of  greater  precision  and 
tnith.  in  a  well  constmeted  lathe,  the  back 
centre,  the  centre  of  the  coBar,  and  the 
fore  centre,  or  centre  of  the  moveable  pop- 
pet-bead, onght  to  be  in  one  Kne,  parallel 
to  the  bed  or  sheers.    To  prove  this  by 
trid,  set  the  moveable  poppet>faead  as  for 
to  the  right  hand  as  possible,  and  screw  a 
stick  of  wood  into  the  DOse  of  the  mandrel : 
into  the  middle  of  the  right  hand  end  of  the 
stick,  or  nearly  so,  drive  a  pin  or  other 
prftfecting  pobit,  and  by  gentle  blows  against 
the  stick,  caose  dw  point  to  remain  steady 
ia  tbe  axil,  while  the  mandrel-  is  tnmed 
roand.    If  the  centre  point  of  the  mo¥eid>le 
poppet  be  truly  opposite  to  this  revolving 
point,  the  three  co^fcee  arem  a  Hne;  and  ft 
the  same  contiDoes  to  be  the  case  when  the 
foce  ef  the  moveable  poppet,  is  reversed, 
it  is  a  proof  tliat  the  bole  in  the  poppet 
is  bofed  parallel  to  the  bed ;  and  if  tbe 
taane  a<j|jostaieiit  ■continues  when  the  stkk 
is  shortened,    it   shows   that   the  bed  is 
strait  and  parallel  to  the  axis  of  work.    H 
the  collar  and  bnck  centre,  and  the  chamfer 
and  point  of  the  mandrel,  in  a  latite,  be 
traly  formeil,  and  set  square,  the  rotation 
•lowly  made  by  hand,  when  tbe  back  centre 
is  rather  finnly  set  np,  witt  be  equally  stiff 
in  every  part,  and  the  wearing  parts,  when 
examined,  will  have  tbe  same  aspect,  slope, 
and  grain,  io  every  part  of  their  surfooes. 

Tbe  vetodty  of  rotation  may  be  extreme- 
ly swift  hi  wood,  slower  in  brass  and  bell 
BMtal,  still  alower  ia  cast  iron,  and  slowest 
of  all  ui  forged  iron  or  steel.  Tbe  reason 
for  these  Kmite  appears  to  l»e,  that  a  certaUi 
time  ia  reqoiaite  for  the  act  of  catting  to 
take  phice,  and  that  the  tool  itself,  if  heated 
by  rotation,  will  hntantly  become  soft,  and 
eeMe  to  cot.  Steel  and  iron  requfare  to  be 
kepi  wetted.  For  rough  vrork  in  wood  the 
guage  ia  m  good  tool,  and  after  that  the  chisel, 
with  ita  edge  a  little  convex  rather  than 
strmt  liaedL  The  graver  is  commonly  used 
for  metal ;  and  for  strong  roo^  work,  the 
hook  tool,  whidi  b  of  excellent  advantage^ 


even  in  small  woilt,  on  aceonnt  of  its  ex- 
treme steadiness^  When  steel  is  to  be  cut 
extremely  dean,  a  sharp  hard  tool  may  he 
asefol,  but  for  the  most  part  in  metallie 
work^  even  df  steel,  (if  annealed),  the  hook 
tool,  or  graver,  need  not  be  harder  than 
parpte,  or  even  blue.  But  to  cyrt  s^I  work 
or  chillcapt  iron  cylinders  at  a  hi^  tem« 
|>er,  the  tool  most  be  very  hard,  the  angle 
of  edge  obtuse,  (si^  seventy  degrees),  smd 
the  moftion  slow. 

Hitherto  vre  have  spoken  of  plain  tnrn- 
Ing,  which  is  indeed  the  most  osefiil  and 
most  universally  piactised.  But  many  other 
nice  and  very  curious  operations  are  per- 
formed l^  this  art.  If  the  poppet-heads, 
supporting  the  mandrel,  be  n^ade  regularly 
to  move  from  side  to  side,  daring  the  rota- 
tion, or  the  rest  be  made  to  approach  to, 
and  recede  finom,  the  work,  any  number  of 
times  in  a  turn,  the  cots  will  not  be  circtt- 
lar  bnt  unduteting,  indented  or  waved  in 
any  curve  that  may  be  required.  Work  of 
this  kind,  which  is  chiefly  done  in  watch 
cases,  snuffboxes,  and  trinkets,  is  called 
rose-work.  The  motion  is  commonly  re- 
giih^ted  by  certam  ronnd  plates  >of  brass 
fixed  on  the  mandrel,  called  roves,  which 
have  their  edges  waved,  and  are  caHcd 
roses. 

Another  deviatioii  ftom  regular  turning 
is  effected  by  causing  the  chuck,  which 
carries  the  work,  to  recede  crosswise  from 
the  ;^entre  of  the  mandrel,  back  and  foi^ 
ward  daring  the  lotation.  The  effect  of 
this  is,  that  the  diameters  of  the  work  are 
net  all  eqnal  to  each  other.  It  is  practica- 
ble to  produce  a  variety  of  curves  in  thu 
way,  but  in  our  art  the  process  is  confined 
to  turning  ovals ;  and  tlie  chnck,  by  which 
the  work  is  made  thus  to  slide  back  and 
forward,  is  called  an  oval  chnck. 

Numerous  geometrical  figures  are  pro- 
duced by  tummg,  by  an  apparatus  upon  the 
principle  of  the  geometrical  pen  of  Suardi, 
in  engines  which  have  been  made  for  cmrio- 
sity,  and  at  great  expeme.  . 

Medallions,  and  other  similar  pieces,  are 
produced  by  regulating  the  action  of  the 
tool  in  its  advance  to,  or  recess  from,  the 
foce  of  a  piece  exposed  to  its  action. 

If  the  mandrel  of  a  latlie  be  made  to  ad- 
vance and  recede  in  the  Kne  of  the  axis, 
once  in  each  turn  the  cut  will  not  be  in  a 
plane  at  right  angles  to  the  axis  of  the 
work,  and  tlie  line  traced  npon  the  woik 
vrill  be.  an  ellipsis,  produced  by  the  oblique 
section  oC a  cy Under.  This  kind  of  woik  is 
called  8wash*work|  and  may  be  seen  in  some 
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old  baltistrtdeg,  ivbere  its  effect  is  fiir  from 
being  pleasing.  Tlie  mtore  of  the  cnnre 
thus  described,  which  we  have  called  an  el- 
lipsb  will  manifestly  vary  according  to  the 
law  of  the  alternate  motion  In  the  mandrel. 
When  the  mandrel  moves  nniformly  for- 
ward, the  cyt  will  be  the  common  helix  or 
screw;  and  the  motion  is  used  to  make 
screws,  though  not  very  frequently,  because 
good  turners  can  easily  make«  them  by  m 
a  notched  cutting  tool,  callec^  the  screw. 

The  act  of  turning  is  so  extensively  ap- 
plicable, that  it  would  require  a.vohime  to 
describe  its  uses,  and  the  methods  of  prac- 
tising  it  Every  round  tiling  wluch  is  made 
by  human  hands  may  be  referred  to  this  art, 
as  one  of  its  products.  The  lai^esf  colnmns, 
the  most  ponderous  artillery,  and  the  mi- 
nutest pivots  of  watch-work,  with  all  wheel- 
work,  rotatory  machuies,  vessels,  Ste,  are 
worked  in  this  method. 

TURNSOLE.    See  Litmus. 
.      TURPENTINE.    See  Resins. 

Turpentine,  of  which  there  are  various 
kinds,  are  all  products  of  some  of  the 
specif  of  the  pious.  From  this  genus  are 
obtained  not  only  turpentine,  but  ^resin, 
pitch,  tar,  &c  which  are  employed  so  ex- 
tensively in  ship-building,  and  in  the  rigging 
^Iso:  likewise  in  varnishes. 

Tliere  are  three  varieties  of  pine  turpen- 
tine, commoply  known  under  that  name  m 
Europe:  fiamely,  1.  The  common  turpen- 
tine, obtained  qbiefly  from  ^e  pinus  sylves- 
tris  (Scotch  dr^i.  The  Strasbui^i  tur- 
pentine, yielded  by  the  pinus  picca  (silver 
'fir).  And,  3.  The  Vpnice  turpentine, pro- 
cured from  the  pinus  larix  (larch).  Of  the 
three  6rst  mentioned  turpentmes,  the  Ve- 
nice is  the  thinnest  and  jnost  aromatic;  the 
Strasburgh  the  next  in  these  qualities,  and 
the  common  is  the  firmest  and  coarsest. 
Tbe  two  former  are  often  adulterated  by  a 
mixture  of  the  common  turpentine  and  oUof 
turpentine,  and  it  is  to  be  observed,  that  the 
terms  Venice  and  Strasburgh  turpentine  are 
not  now  appropriate*  a^  they  are  procured 
ffom  yaripus  f ouptries. 

Common  turpentine  it  obtained  hvgely 
In  the  pine  forests  in  t|ie  south  of  France,  in 
Switzerland,  in  the  countries  on  the  north 
of  the  Pyrenees,  in  Germany,  and  in  many 
of  the  soutliem  States  of  North  America. 
The  greater  part  of  what  is  consumed  in 
-this  country  19  imported  from  North  Ame- 
fyca.  The  method  of  obtaining  it  is  by 
m^ing  a  series  of  incisiony  throni^  the 
bark  of  the  tree,  from  which  the  turpentine 
exades,  and  falls  down  into  boleS|  or  other 
fec(|»tac]es  at  the  foot. 
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The  pr6cess  is  described  veiy  tcemt^ 
by  Dttlianiel  and  others,  as  praetised  in 
tiie  south  of  France.  The  fir  is  geaenUy 
allowed  to  reoMm  untouched  till  it  is  thirty 
or  fi^rty  years  old.  When  it  is  to  be  woik- 
ed,  which  is  early  in  the  spring,  a  soisD  hole 
is  first  made  in  the  gronndat  the  ^Kit  of  the 
tree,  the  earth  of  vrhich  is  well  nimied, 
and  serves  as  a  receptacle  for  tb»  juice. 
The  coanse  bark  is  then  stripped  off  (nm 
the  tree,  a  little  above  tbe  hole,  down  to 
the  smooth  hmer  bark,  after  which  •  pev- 
tion  of  the  inner  bark,  together  with  a  little 
of  the  wood,  is  cut  out  with  a  veiy  ihsip 
tool,  so  that  there  may  be  a  wewid  is  the 
tree  about  three  inches  square,  and  la  inch 
deep.  Immediately  afterwards  tbe  tsipea- 
tine  begins  to  exude  in  veiy  traropweBt 
drops;  which  escape  chiefly  firom  the  wiod 
immediatdiy  under  the  inner  barfc.  11k 
hotter  the  weather  is  the  greater  ii  tbe 
supply  of  re8in,4uid  to  fiualitate  the  np- 
ply  the  incisions  are  enlarged  eve^r  thice 
or  four  days,  by  cutting  off  thia  shees 
till  at  the  end  of  the  year  it  isaboatalbot 
and  a  half  wide,  and  two  or  three  isches 
deep.  The  whole  time  during  which  the 
turpentine  flows  is  from  tbe  end  of  Febravy 
to  October.  In  the  winter  it  entirely  ccski, 
but  in  the  ensuing  spring  a  finesh  iadnoiii 
begun  a  little  above  the  former,  and  mM^ 
ed  in  the  same  manner.  This  prscticeii 
eontmued  annually  ibr  about  twelve  oriit 
teen  years  m  some  parts,  and  m  othen  a 
shorter  time,  on  the  same  aide  of  the  titc, 
till  the  later  mdsioos  are  so  high  as  to  be 
out  oif  reach  without  the  assistance  of  stepi; 
after  which  tbe  contrary  side  of  the  tnes 
begun  upon,  and  worked  in  a  shailar  m» 
ner  for  as  many  years,  during  which  tine 
the  first' incisions  are  grown  op,  aadareiit 
to  be  cut  afresh.  In  this  way,  a  heiHfajr 
tree,  in  m  favourable  soil,  may  beikideto 
yield  ftom  six  to  twelve,  or  more,  ^om^ 
of  turpentiue  annoally^  aometiaies  for  sco- 
tury ;  and  even  the  timber  it  not  loeo  is* 
jured  by  thi^  constant  drain.  The  flow  of 
turpentine  discontinuea  altogether  theat 
October,  and  the  liquid  resin  collecied 
during  the  year,  from  each  tree,  ilp■tt^ 
gether  for  further  purification.  But  s  €••> 
liderable  quantity  of  the  resin  has  coacrett' 
during  that  time  around  the  mcisioB,  f^- 
ticnUuly  as  the  heat  declines;  and  ia  the 
winter,  when  it  has  hardened  eooadta^t 
it  is  scraped  bff,  and  forms  what  is  te^ 
cally  called  barras,  or  in  some  P'''*^ 
galipot,  which  differs  from  tbe  more  BqjJ 
turpentine  in  consistence,  and  proWf 
contains  a  less  proportion  of  esseotial  ^ 
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Tbe  galipot  k  much  used  m  making  6am« 
bftnz  when  mixed  with  saet,  but  the 
greater  part  of  it,  as  well  as  the  liquid  tur- 
pentine, is  subjected  to  fiirthef  processes. 

The  Stnisbnrgh  turpentine,  the  produce  of 
the  silver  lir,  is  tlie  most  fragrant  of  all  the 
pine  turpentines,  and  only  inferior  to  the 
trae  Chio,  but  it  is  not  often  seen  in  the 
shops.  It  is  obtained  by  rude  mcision  of 
Qie  bark  by  th^  peasants  in  the  vast  pine 
forests  on  the  western  Alps.  The  first  cot 
is  made  as  liigh  as  the  hatchet  will  reach,  and 
tliese  are  renewed  annually  from  above 
dowomurds  to  within  a  foot  of  the  ground. 
But  the  finest  kind  of  turpentine  yielded 
by  this  tree,  is  that  which  extides  from  soft 
torberdes,  or  swellings  of  the  inher  bkrk. 
The  peasuits  carry  with  them  a  large  k:ow's 
liom,  with  the  point  of  which  they  pierce 
these  tubercles,  and  collect  the  juice  in  its 
hollow. 

Tbe  true  Venice  turpentine,  or  resin  of 
the  larch,  is  obtained  f^om  the  Tyrol  and 
Savoy,  and  also  from  Dauphiny,  by  boring 
holes  about  an  inch  in  diameter,  with  a 
gentle  descent,  in  the  most  knotty  parts  of 
the  tree.    To  these  are  adapted  long  per- 
forated pegs,  which  serve  as  gntters  to  con- 
vey the  juice  into  troughs  placed  beneath. 
It  is  yielded  during  the  whole  of  the  sum- 
mer, and  is  simply  purified  by  straining 
throogh  hair  sieves.   A  full  grown  larcli  will 
soaiethnes  yield  seven  or  eight  pounds  of 
tarpeatine  annually  for  forty  or  fifty  years. 
TURQUOISE.    Tlie  colour  of  this  sub- 
staace  is  pale  sky-blue,  passfaig  into  indigo- 
hhie,  and  pale  ^pple-green.    It  occurs  in 
mass,  or  disseminated.  Its  fracture  is  even. 
Its  hardness  is  nearly  equal  to  that  of  glass ; 
it  is  difiicumy  frangible.    Specific  gravity 
3.1«.    Before   the    blow-pipe   itt   colour 
changes  to  greyish-white,  and  it  becomes 
friable,  but  it  does  not  melt    It  is  soluble 
in  nitro-mniiatic  acid,  and  the  European 
varieties  are  so  in  nitric  acid;  this  men- 
struum, however,  has  no  action  on  the  Per- 
sian turquoises.    It  is  composed,  according 
to  Bullion  la  Grange,  of 

Phosphate  of  lime ••  80 

Carbonate  of  lime B 

Phosphate  of  iron,  with  al     g 

trace  of  manganese 3 

Phosphate  of  magnesia ,  2 

Alumina *•••    1 

Water 6 
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Turqaoise  is  generally  considered  as  fotail« 
bone,  or  ivory  penetrated  by  oxide  of  cop- 
per ;  it  appears,  however,  from  the  above 
analyns,  that  the  colouring  matter  is  php8« 
phate  of  iron.  The  oriental  turquoises  are 
found  near  Meched  in  Persia,  also  in  Mount 
Caucasus,  m  Egypt  and  Arabia.  The  occi* 
dental  ones  a^re  found  in  Languedoe  in 
France,  and  in  Hungary.  Turquoise  was 
formerly  ui  some  estimation  for  rings  and 
other  articles  of  personal  ornament,  but 
its  value  has  greatly  declined  in  modern 
times.  The  colour  of  turquoise  changes 
gradually  by  exposure  to  the  air,  firom  blue 
to  green :  when  it  arrives  at  Ihis  state  its 
commercial  value  is  wholly  extinct.  / 

TURRITI8,  in  botany,  tower-mustardy  a 
genus  of  theTetradynamia  Siliquosaclass  and 
order.  Natural  order  of  Siliquoss,  Cruci- 
formes,  or  Crucifers.  Essential  character : 
silique  very  long,  angular ;  calyx  c  .nverg- 
hig,  erect ;  corolla  erect.  There  are  eight 
species. 

TURRiEA,  in  botany,  a  genus  of  the 
Decandria  Monogynia  class  and  order.  Na* 
tnral  order  of  Trihilatae.  .  Melife,  Jnssieu. 
Essential  character :  calyx  five-toothed ; 
petals  ^ve\  nectary  tootlied,  cylindrical, 
bearing  tbe  anthers  at  the  mouth  betwieen 
the  teeth;  capule  pentacoccous;  seeds 
two.    There  are  five  species. 

TUSCAN  order^  in  arcliitecture,  the  first, 
simplest,  and  most  massive  of  the  five 
orders. 

TUSSILAGO,  in  botany,  coWsfoot,  a 
genus  of  the'  Syngenesiia  Polygaroia  Super- 
fiua  class  and  order.  Natural  order  of  Com- 
posite Discoideae.  Coryipbiters,  Jnssieu. 
^essential  character :  calyx  scales  equal,  as 
long  as  the  disk,  somewhat  membranaceous ; 
down  simple ;  receptacle  naked.  There  are 
fourteen  species. 

TWILIGHT,  that  fight,  whether  in  the 
morning  before  sun-rise,  or  in  the  evening 
after  sun-set,  supposed  to  begin  and  end 
when  the  least  stars  that  can  be  seen  by 
the  naked  eye  cease,  or  begin,  to  appear. 
By  means  of  the  atmo^here  it  liappens, 
that  thougli  none  of  the  sun's  direct  mya 
can  come  to  us  after  it  is  set,  yet  we  still 
enjo^  its  reflected  Hgtit  for  some^time,  and 
night  approaches'  by  degrees;  for  after  the  * 
son  is hiddei^from  our  eyes,  tlie  upper  part  of 
our  atmospiiere  remains  for  some  time  ex- 
posed to  its  rays,  and  fr6m  thence  the  whole 
is  illuminated  by  reflection.  But  as  the  sun 
grows  lower  and  lower,  that  portion  of  the 
atmc^.Lere  which  is  above  our  horizon, 
be;  ^mes  entightened  till  tbe  son  has  get 
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fS|lifeeii  degrees  below  it;  after  whiefa  it 
ceMet  to  be  iUutniiitted  tbef eby,  tiU  it  kai 
got  withia  as  many  decrees  of.  Uie  eastern 
side  of  the  bortajbo;  at  wbidi  time  it  begins 
to  iUttminate  the  atmosphere  again,  and  in 
a|>pearance  to  diffuse  its  light  tlirouglMmt 
the  heaTens^  which  continues  to  increase 
till  the  snn  he  up.  Hence  it  is,  that  during 
that  part  of  (lie  year  in  which  the  son  is 
fierer  eighteen  degrees  below  our  homon, 
there  is  a  conUnoed  twilight  from  smn 
setting  to  sun- rising.  Now  that  part  of  the 
year  in  the  Utitnde  of  London  is,  while  the 
sun  is  passing  from  about  the  fif^h  degree 
of  Gemini  tathe  twelfth  of  Cancer ;  that  is, 
from  the  middle  of  May  to  the  middle  of 
July. 

As  the  twilight  depends  on  the  qnaatity 
of  matter  in  the  atmosphere  fit  to  reieet 
the  son's  rays,  and  also  on  the  height  of  it 
(for  th^  higher  the  atmosphere  is,  the  longer 
will  it  be  before  the  upper  parts  of  it  will 
cease  to  be  illummated),  the  duration  of  it 
will  be  various.  For  ii^tance,  in  winter, 
when  the  air'  is  condensed  with  cold,  and 
the  atmosphere  upon  that  account  lower, 
th^  twilight  will  be  shorter;  and  in  summer, 
when  the  limits  of  the  atmosphere  are  ex- 
tended by  the  rarefoction  and  dictation  of 
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the  air  of  whidi  it  oonsSsts,  (hedafaliiNraf 
the  twilight  will  be  greater.  And  for  tbe 
lilse  reason,  the  morning  twitigbt,  tbe  sir 
being  at ,  iiak  time  ooadeoBed  sad  co» 
tracted  by  the  cold  of  the  precediag  night, 
win  be  shorter  tlian  the  erening  oae,  wtea 
tlie  air  is  more  dihited  and  dpanded. 

The  beginning  and  end  of  twilight  hsi 
been  variously  stated,  by  di^reat  ob* 
servers^;  but,  in  our  ktitode,  it  saay  be  nid 
to  begin  and  end  when  the  sob  is  sboit 
eighteen  degrees  below  the  hortsoa :  hove, 
when  ^refraction  is  nUowedfor,  theatnoi* 
pfaere  must  be  capable  of  reflecting  sonible 
light  at  the  height  of  about  forty  sufaa. 
The  duration  of  twilight  is  greater  srkn, 
as  the  ann  moves  more  or  less  obbqsdy 
with,  respect  to  the  horison :  hence  it  ii 
shortest  near  the  time  of  tbe  eqMoom, 
because  the  equinqidal  intersects  tbe  bad' 
2on  less  obliquely  than  any  lesifr  aide 
parallel  to  it..  Dr.  Long  has  oalcolsted  the 
duration  of  twiUght,  in  diierent  btitstba 
and  for  the  several  different  dedipstioaiflf 
the  sun:  the  result  he  bid  before  the  pabSe 
in  the  following  table,  where  the  fettenei 
signify  tliat  it  is  then  contimal  diij;ci 
continual  night;  and  w  n,  that  tfaetw#l 
lasts  th^  whole  night : 
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TYCHONIC  systemy  or  hfpotheMy  m 
order  or  arrangement  of  the  heavenly  bo- 
dies, of  an,  intermediate  nature  between 
the  Copemican  and  Ptolemaic,  or  partici- 
pating alike  of  them  both.  This  system 
had  iu  name  and  on^nal  from  Tyclio  Brahe, 
a  nobleroan  of  Denmark,  who  lived  in  the 
latter  part  of  the  fa»t  century.  The  philo- 
sopher, though  he  approved  of  the  Coper- 
nican  system,  yet  conld  not  reconcile  him- 
self to  the  motion  of  the  earth ;  and  being, 
en  the  oAer  hand,  convinced  the  Ptolemaic 
•ehone  could  not  be  true,  he  contrived  one 
different  from  either.  In  this  the  earth  haa 
no  motion  allowed  it,  bat  thd  annual  and 


diurnal  phenomena  are  solved  by  tte  no- 
tion  of  the  sun  about  the  earth,  ai  is  tht 
Ptolemaic  scheme ;  and  those  of  Mercsry 
and  Venus  are  solv^  by  this  cootritssc^ 
though  not  ui  the  same  manner,  aor  k 
simply  and  naturally  as  ui  the  CeftakM 
system.  The  Tychonic  system  dieajj 
posed  the  earth  in  the  centre  of  tbe  wsfWi 
that  is,  of  the  firmament  of  stars,  sadibo 
of  the  orbits  of  the  sun  and  moon;  bstst 
the  same  tune  it  made  the  sun  tbe  cesus 
of  the  planetary  motions,  viz,  of  the  or^ 
of  Mercury,  Venus,  Mars,.  Jupiter,  sad  »•■ 
turn.  Thus  the  sun,  with  afl  its  fitt^ 
was  made  to  revolve  about  M  earth  os«* 


Digitized  by 


Google 


X 


u 


/ 


tyeir,  tosohrefliephenDmeiiaariBingfTom 
the  tonoal  motioD,  and  every  twenty-folir 
lionrs,  to  account  for  those  of  the  diarna] 
notion. 
TYGER.  See  Feus. 
TYLE,  or  Tilb,  in  buUdh)g»  ^  sort  of 
tluoyfictitioas,  laminated  brick,  used  on  t!ie 
rooft  of  honses ;  or  more  properly  a  kind  of 
hi  clayey  earth,  kneaded  and  moulded,  of 
a  jut  thickness,  dried  and  burnt  in  a  kiln 
like  a  brick,  and  used  in  the  coTering  and 
P^mg  of  bouses.    See  Brick. 

There  are  various  kinds  of  tyles,  for  the 
farioos  occasions  of  building;  as  plain, 
thack,  ridge,  roof,  urease,  gutter,  pan, 
crooked,  Flaoiish,  comer,  hip,  dormar,  scal- 
lop, astngtl,  traverse,  paving,  and  Dutch 
tyles, 

FJeniiah  or  Dutch  tyles  are  of  two  kinds : 
ancient  and  modem.    The  ancient  were 
nwd  for  chimney  foot-paces  :^  they  were 
painted  with  antique  figures,  and  frequently 
with  postures  of  soldiera ;  some  with  com- 
partments, and  sometimes  with  morcsqtie 
devices ;  but  they  come  much  short  of  the 
<lesigQ  and  colours  of  the  modem'  ones. 
The  modem  Flemish^les  are  commonly 
«wd  plastered  up  in  the  janmbs  of  chimnies, 
instead  of  chimney-comer*  stones.    These 
sre  better  glaced,  and  such  as  arc  painted 
(for  some  are  lonly  white)  are  done  with 
more  curious  figur,e8,  and  mor6  lively  co- 
lours, than  the  ancient  onies.     But  both 
kinds  seem  to  be  made  of  the  same  whitish 
day  as  our  white  glazed  earthen  ware ;  the 
modem  ones  are  commonly  painted  with 
birds,  dowers,  Ac.    The  ancient  ones  ar€ 
<»ly  five  faiches  and  a  quarter  square,  and 
about  three-quarters  of  an  inch  thick ;  the 
modem  ones  six  inches  and  a  half  square, 
sad  three-quarters  of  an  inch  thick. 

TYMPAN,  or  Tympanum,  m  architec- 
ture, the  area  of  a  pediment,  being  that 
part  which  is  on  a  level  with  the  naked  of 
the  frieze.    Or  It  is  the  space  indnded  be- 
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tweeit  the  three  cornishes  of  a  triaogulat 
pediment,  or  the  two  comishes  of  a  ctrcnhir 
one.  Sometimes  the  tympan  is  cut  out, 
and  tlie  part  filled  with  ah  iron  lattice  to 
give  light,  and  sometimes  it  is  enriched  with 
sculpture  in  basso  relievo.- 

Ttmpan,  among  printers,  a  double  fi-ame 
belonging  to  the  press,  covered  with  parch- 
ment, on  which  the  blank  sheets  are  laid 
la  ord^r  to  be  printed  off.    See  pRiNTiiro. 

TYMPANUM,  orTTMPAN,  in  mecha- 
nics, a  kind  of  wheel  plaeH  round  an  axis, 
or  cylindrical  beam,  on  the  top  of  which 
are  two  levers  or  fixed  staves,  for  the  moi« 
easy  turning  the  axis,  in  order  to  raise  a 
weight  required.  Tlie  tympanum  Is  much 
the  same  with  the  peritrocbium,  but  that 
the  cyttnder  of  the  axis  of  the  peritrochinm 
is  much  jdiofter,  and  less  than  the  cylinder 
of  the  tympanum. 

Tympanum  tfa  machine^  b  also  used 
Ibr  a  hollow  wheel,  wherein  one  or  more 
people,  or  other  animals,  walk  to.  tnm 
it ;   such  as  that  of  some  cranes,  ealen* 

ders,  Ac- 
type,  a  copy,  image,  or  resembkinee  of 
some  model.  This  word  is  much  used 
among  divines^  to  signify  a  symbol,  sign,  or 
figure  of  something  to  come^;  in  which  sense 
it  is  commonly  used  with  rehition  to  anti^ 
type,  which  is  the  thing  itself,  whereof  th^ 
other  is  a  type  or  figure.  ' 

TYPHA,  in  botany,  a  genus  of  the  Mo« 
noecia  Triandria  ctoss  and  order.  Natural 
order  of  Cakimarise.  TyphaC)  Jossieo.  Es- 
sential character :  male,  ament  cylindrical ; 
calyx  uidisthict,  three-leaved ;  corolhi  none : 
female^^  ament  cylindrical,  below  tfa^  males ; 
calyx  a  villose  hair^  comlla  none;  seed 
one,  placed  on  a  capilhtfy  down.  There 
are  two  species,  riz.  T.  hitifoiia,  great  cat* a- 
tail,  or  reed  mace ;  andT.  angnstiiblia,  nar- 
row-leaved catvtait 

TYPOGRAPHY,  the  art  of  printing. 
See  PliiNTiNO  and  Stereotype. 
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UOr  Q,  the  twentieth  letter,  and  fifth 
9  vowel  of  onr  alphabet,  is  formed  in 
the  voice  by  a  rotmd  configuration  of  the 
IJpSy  and  a  greater  extrusion  of  the  nndef 
one  than  ia  fomung  the  letter  o,  and  the 
tongue  la  also  more  cammlated.  The  sqund 
is  abort  iir  crutt^  mut,  tuHj  tub;  -  bat  if 


lengthened  by  a  final  e,  as  In  iime,  iMhif  &f« 
In  some  words  it  is  rather  acute  than  long ; 
as  in  brute, flntef  hUe,  &c.  It  is  mostly  lo«c 
In  poly^yAables ;  as  in  wnoii,  cmHsms,  &.c«* 
bnt  in  some  words  it  is  obscure,  as  in  aa- , 
fare,  venture^  &c.  This  letter,'  hi  the  form 
V|  or  V,  is  properly  a  oonsoiiaiity  and  •• 
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VAtYE,  IB  «iiatom/,  a  thio  membrane, 
applied  on  several  cavities  and  vessels  of 
tbe  body,  to  afford  a  passage  to  certain  ha* 
moors  going  one  way,  and  prevent  tbeir  re- 
flux towards  the  place  from  whence  tbey 
camel  The  veins  and  lymphatics  are  Itu'- 
nished  with  valves,  wbich  open  towards  the 
heart,  hot  keep  close  V>ward8  the  extremi- 
tiet  of  ti|ose  vessels  -,  that  is,  tbc^  let  the 
blood  and  lymph  pass,  towards  the  heart, 
butprevent  their  returning  towards  the  ei- 
treme  parts  from  whence  they  came. 

VAN,  in  naval  affairs,  the  foremost  dtvi- 
aion  of  a  naval  armament,  or  that  part  which 
leads  the  way  to  battle,  or  advances  first  in 
the  order  of  sailing. 

'  VANDELLIA,  in  botany,  a  genus  of  the 
Pidynamia  Angiospermia  class  and  order. 
.Natural  order  of  Personats.  Scrophnla- 
ria>,  Jnssieu.  Essential  character:  calyx 
fon^parted ;  corolla  ringent ;  fihiments  the 
two  otit^r  from  the  disk  of  the  lip  of  the  co- 
rolla ;  alkthers  connected  by  pairs ;  capsule 
one-celled,  many-seeded.  There  are  two 
species,  viz.  V.  diffusa,  and  V.  prateusis. 

VANGUERI^,  in  botany,  a  genus  of 
the  Pentandria  Moi^ogynia  class  and  order. 
Natural  arder  of  Aggregate.  Rubiaces, 
Jussien.  Essential  character:  calyx  five- 
toothed;  corolhi  tube  globular,  with  a 
bairy  throat ;  stigma  Bilamellate ;  berry  in- 
ferior; four  or  five  seeded.  There  is  bnt 
one  species,  vis.  V.  eduiis,  supposed  to  be  a 
native  of  China. 

VAPOUR,  in  meteorology,  a  thb  humid 
,  matter,  which,  being  rarefied  to  a  certain 
degree  by  the  action  of  beat,  ascends  to  a 
particnhu*  height  hi  the  atmosphere,  where 
it  ii  snq>ended,  until  it  returns  in  the  fi>rm  of 
dew,  ram,  snow,  &c*  Op  this- subject  we 
refer  our  readers  to  tbe  articles  Evapo^a- 
TioH  and  Meteorology,  and  shall  make 
a  few  additional  observations  on  dew,  which 
is  a  phenomenon  pW>per  ta  clear  weather. 
It  begins  to  be  deposited  about  sun-set,  is 
most  constant  In  valiies,  and  on  plains,  near 
rivers,  and  other  colleetions  of  wateia,  and 
abonnds  da  those  parts  of  the  surface  which 
are  dotbed  with  vegetation.  It  is  often 
suspended  wtyen  rain  isapproachrog,  as  like- 
vriia  ui  windy  weather,  and  before  thunder 
atornn;  an  nnnsuaUy  copious  depodtioo 
bovver  sometimes  precedes  rain.  Ibe 
foUowittg  is  said  to  be  the  usual  appearance 
in  tiie  valley  through  vrhicb  the  Thames 
passes.  Afttr  a  clear  war^  day  there  is 
gradually  formed  on  the  horizon  aconti- 
'Huous  base,  rismg  sometimes  to  a  eonside- 
iftOe  height,  and  often  tinged  by  the  set- 
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ting  smi  with  a  fine  gradation  of  red  and 
violet  shades.  This  is  the  precipitated  wa- 
ter  become  faintly  visible  hi  its  descent 
Dew  is  always  to  be  found  on  the  grasft  by 
the  time  thar  this  haze  has  become  conspi- 
cuous, and  its  abundance  is  proportioned  to 
the  density  and  permanence  <k  the  latter. 
The  foOowing  fiicts  are  deserving  of  no- 
tice. 

In  this  country  tiie  dew  is  observed  more 
copiously  in  the  monungs  of  spring  and 
summer  than  at  other  times  in  the  year. 
Sometimes,  however,  m  autumn  and  winter, 
an  abundant  dew  is  deposited  in  the  eight. 
In  countries  nearer  the  equator,  the  dews  aie 
generally  observed  ui  the  morning  throogl^ 
out  the  whole  year ;  and  in  some  placfs 
they  are  m  very  copiods  as  in  a  great  mea- 
sure to  supply  the  deficiency  of  rain^  vrinch 
seldom  falls  m  those  phices.    The  condea- 
sation  of  the  vapour  which  forms  the  dew 
mostly  takes  place  while  the  son  ia  below 
the  hori^n ;  the  greatest  deposition  takii^ 
phice  soon  after  the  setting  of  the  sun.    la 
cloudy  weather  there  is  little  or  no  dew 
deposited:  the  most  considerable  qoaatify 
is  observed  in  a  morning,  subsequent  to  a 
clear,  still,  and  cool  night,  which  has  Al- 
lowed a  pretty  vrarm  day.  The  low^  parts 
of  bodies  that  are  exposed  to  the  ambicat 
air  are  first  covered  with  dew.    The  moA 
singular  circumstance*  is,  that  dew  is  not 
deposited  upon  all  kinds  of  substances  ia- 
discriminately :  it  falls  upon  certain  tKMfie* 
nrach  more  abundantly  than  on  otheaay  and 
upon  some  even  not  at  all.    The  drops  of 
dew  attach  themselve9  to  glass,  oystali, 
and  porcelain,  much  more  readily  than  to 
other  bodies ;  next  to  these  come  the  leaves 
of  vegetables,  wood,  especially  when  Tar- 
nished, and  common  earthen  ware,  bat  tha 
dew  adheres  least  of  hll  to  aH  sorts  of  ae* 
taOic  bodies..   We  may  now  notice  ICr« 
I>alton>s  observations,  which  are  the  resait 
of  a  variety  of  well  conducted  and  very  ae* 
curate  experiments  on  this  sulgect  1.  That 
aqneoos  vaponr  is  an  elastic  vapour  sm  g^ 
nerisy  difiiisible  in  the  atmosphere,  bat  fions- 
ing  no  chemical  combmation  with  it.    t. 
Thst  temperature  alone  limits  the  nmxi- 
mum  of  vapour  in  the  atmosphere.  3.  Tb^ 
there  exists  at  all  times,  and  in  all  pfaioes^ 
a  quantity  of  aqneous  vapour  in  ^  atmsi 
phere,  variable  according  to  drcomstancca. 
4.  That  whatever  quantity  of  aqoeoaa  va- 
pour may  eixst  in  the  atmosphere  at  aaj 
time,  a  certain  temperature  may  l>e  foiiDd^ 
below  which  a  portion  of  that  vaponr  wooM 
unavoidably  M,  or  be  depoaitedi  in  tht 
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feim  of  rain  or  dew,  but  9how  which  no 
$«ch  dimiiuitioQ  coidd  take  place  with  cbe- 
nical  ageBcy.  This  point  may  he  called 
the  extreme  temperatnre  of  vapour  of  that 
density ;  and  5.  That  whenever  any  body 
colder  than  the  extreme  temperature  ol  the 
existiag  vapoiur  is  shnafed  in  tlie  atmos- 
phere, dew  is  deposited  npon  it,  the  qnan* 
tity  of  which  varies  as  the  sot^ce  of  the 
body,  and  the  degree  of  cold  below  the  ex- 
treme temperature.  The  reader  may  be 
'  referred  to  an  excellent  and  eUborate  arti- 
cle on  this  subject  in  Dr.  Rees'  New  Cy- 
clopedia, a  work,  of  which  it  may  be  fiurly 
and  honourably  said,  that,  as  it  advances  hi 
iU  progress,  it  increases  m  mei^it  and  repu- 
Ution* 

VARIABLE  qwmiUiM^  in  geometry  and 
analytics,  denote  socfa  as  are  either  cbotinnp 
ally  rocreasing  or  diminishiag ;  in  opposition 
to  tboie  which  are  constant,  remaining  al- 
ways the  same.  Thus,  the  abscisses  and  or« 
diimtes  of  an  ellipsis,  or  other  curve  line, 
are  variable  quantities,  ^caose  they  vary 
or  change  tbdr  magnitudes  together.  Some 
quaotities  may  be  variable  by  themselves 
-tlone,  while  tliosc  connected  with  them 
are  coastavt:  as  the  abscisses  of  a  pandit 
gravit  whose  ordioates  may  be  considered 
as  an  equal,  and  therefore  constant  The 
^fp^^r  of  a  drcloy  and  the  parameter  of 
a  come  aection  are  constant,  while  their  ab- 
scisses are  variable.  Variable  quantities, 
(see  Fluxions),  are  usoaUy  denoted  by  the 
last  letters  of  the  alphabet  Zjy,Xy  while  the 
eoMtanC  ones  are  deoctfed  by  the  first  let* 
taii«f^c* 

VARIANCE,  in  law,  signifies  any  alteiw 
atioo  of  a  thing  former!^  laid  in  a  plea,  or 
utefle  the  dechuration  in  a  canse  differs 
from  the  writ,  or  firom  the  deed  npon 
liidch  it  is  grounded.  If  there  be  a  vari- 
ance between  the  declanition  and  the  writ, 
it  is  enor,  and  the  vrrit  shall  abate ;  and  if 
there  appear  to  be  a  material  variance  be- 
tween the  matter  pleaded  and  the  aoanner 
of  pleadhig  it,  this  Is  not  a  good  pte%  fi>r 
the  manner  and  matter  of  pleading  ought 
to  agree  in  substance,  or  there  will  he  no 
oertahity  m  iL    Cro.  Jac.  479. 

VARL4TION  rf  atntOm^  m  geome- 
try, is  used  ibr  that  inequality  or  change, 
which  happem  in  the  curvature  of  all  curves 
except  the  circle ;  and  this  variation,  or  m- 
eqnality,  constitutes  the  quaUty  of  the  eur- 
Tntnreofany  line.  Sir  Isiac  Newton  makes 
the  index  of  the  inequality  or  variation  of 
ourvatnie  to  be  the  ratio  of  the  fluxion  of 
Hm  ndna  of  cuvatnreiothe  finxion  of  the 


var 

cnrVe;  and  Mr.  Madaurin,  to  avoid  the 
perplexity  that  different  notions,  connected 
with  the  same  terms,  occasion  to  leamers, 
has  adapted  the  same  definition;  but  he 
suggest!^  that  this  ratio  gives  rather  the  va- 
riation of  the  ray  of  curvature,  and  that  it 
might  have  been  proper  to  have  measured 
the  variation  of  curvature,  rather  by  the 
ratio  of  ^e  fluxion  of  curvature  itself  to  the 
fluxion  of  the  curve ;  so  that  the  Curvature 
being  inversely  as  the  radius  of  tlie  curva- 
ture, and  consequently  its  fluxion  as  the 
fluxion  of  the  radius  itself  directly,  and  the 
square  df  the  radius  mversely,  its  variation 
would  have  been  direct^  as  the  measure  of 
it,  according  to  Sir  Isaac^s  definition,  and 
inversely^  as  the  square  of  the  radius  of  cur- 
vatiue. 

Variation  of  the  needle,  in  magnetism. 
Although  the  north  pole  of  the  magnet  in 
every  part  of  the  worid,  when  sos{^nded, 
points  towards  the  northern  parts,  and  the 
south  pole  to  the  sooth^  parts,  yet  it^selr 
dom  points  exactly  north  and  south.  The 
angle,  in  wluch  it  deviates  from  due  north 
and  sooth,  is  called  ^  The  variation  of  flie 
needle,"  or,  '*  The  variation  of  the  com- 
p}tt8,>»  and  this  variation  is  said  to  be  east 
or  west,  according  as  the  north  pole  of  thf 
needle  is  eastward  or  westward  of  the  men* 
dian  of  the  place*  This  deviation  from  tbo 
meridian  is  not  the  same  in  all  parts  of  the 
world,  but  is  different  in  different  places, 
and  it  is  almost  perpetually  varying  in  the 
same  place.  When  the  variation  was  first 
observed,  the  north  pole  of  the  magnetic^ 
needlq  declined  eastward  of  the  meridian 
of  London,  but  it  has  since  that  time  beei^ 
chaagBg  tovrards  the  west ;  so  that  in  th^ 
year  1657,  the  needle  pointed  due  norUi 
and  south :  at  present,  it  declines  towards 
the  west  between  S4»  and  ^5",  and  it  seems 
to  be  still  advancing  westward. 

VARIEGATION,  among  botanists  and 
florists,  the  act  of  streaking  or  diversifymg 
the  leaves,  &c.  of  plants  and  flowers  with 
aaveralcohmrs.  Variegation  is  either  natural 
or  artificial.  Of  natural  variegation  there 
are  four  kinds ;  the  first  showing  itself  in 
yellow  spots  here  and  there,  m  the  leaves 
of  phmts,  called  by  gardeners  the  yellow 
bkwch.  The  second  khMiy  called  the  white 
bkMKh,  marks  the  leayes  with  a  great  anm- 
her  of  white  spots,  or  stripes;  the  whitest 
lying  next  the  sniihce  of  the  leaves,  usually 
accompanied  with  other  marks  of  a  green- 
ish white,  that  lie  deeper  in  the  body  of 
the  leaves.  The  third,  and  nmst  beautiful, 
it  where  the  leaves  are  edged  with  whiter 
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being  owing  to  some  disorder  or  infection 
in  tbe  joicS,  which  stains  the  natural  com- 
plexion or  verdnre  of  the  plant  The  fonrtfa 
kind  is  that  called  the  yellow  edge. 

VARIGNON  (Peter),  in  biography, 
was  bom  at  Caen  in  1654.  He  was  the  son 
of  an  architect,  and  intended  at  an  early 
age  for  tlie  church.  Accident  threw  into 
his  way  a  copy  of  Euclid's  Elements,  which 
gave  him  a  strong  bias  towards  mathemati- 
cal learning.  So  intent  was  he  in  the  par- 
suit  of  science,  that  he  abridged  himself  of 
the  necessaries  of  life,  to  purchase  books  to 
aid  him  in  the  pursuit.  From  his  relations 
he  met  with  much  opposition,  because  they 
imagined  that  geomedy  and  algebra  would 
ill  accorc^  with  the  course  of  theological 
studies.  While  he  was  at  college,  he  be- 
came acquainted  widi  tlie  Abb^  St.  Pierre ; 
and  in  their  application  to  learning  they 
were  mutually  serviceable  to  one  another. 
The  abb^,  to  enjoy  more  of  Varlgnon's 
company,  determined  to  lodge  with  him, 
and  sensible  of  his  merit,  he  resolved  to 
give  him  a  fortune^  that^he  might  folly  pur- 
sue the  bent  of  bis  genius,  and  improve  his 
talents;  and  out  of  only  1800  livres  a  year, 
which  he  had  hmiself,  he  conferred  SOO  of 
them  upon  Varignon. 

The  abb^,  persuaded  that  he  could  not 
do  better  than  go  to  Paris  to  study  philoso- 
phy, settled  there  in  1686,  withfM.  Varignon, 
in  the  suburbs  of  St.  Jacques.  There  each 
studied  in  his  o#n  way ;  the  abb^  applying 
^  himself  to  the  study  of  men,  manners,  and 
"  the  principles  of  government;  whilst  Varig- 
son  was  wholly  occupied  with  the  ^the- 
matics. 

"  I,"  says  Fontenelle,  "  who  was  their 
countryman,  of^en  went  to  see  them,  some- 
times spending  two  or  thre^  days  witlr 
tliem.  They  had  also  roim  ibr  a  couple  of 
visitors,  who  came  from  the  same  province. 
We  joined  together  with  the  greatest  plea- 
fore.  We  were  young,  6il1  of  the  first  ar- 
dour for  knowledge,  strongly  united,  and, 
what  we  were  not  then  perhaps  disposed  to 
think  so  great  a  happiness,  little  known. 
Varignon,  who  had  a  strong  constitution,  at 
least  in  his  youth,  spent  whole  days  in  study^ 
withoOt  any  amusement  or  recreation,  ex- 
cept walking  sometimes  in  fine  weather. 
I  have  heard  him  say,  that  in  studying  after 
supper,  as  he  usually  did,  he  was  often  snr- 
prised  to  hear  the  clock  strike  two  in  the 
morning ;  and  was  much  pleased  that  four 
hours  rest  were  sufficient  to  relresh  him. 
He  did  not  leave  his  studies  wi^  that  hea- 
vmess  which  they  usually  create;  nor  with 


tftat  weariness  which  a  \<mg 
might  occasidii.  H^  left  off  gay  and  Kvely, 
filled  with  pleasure,  and  impatient  to  renew 
it  In  speaking  of  matbeomtic^  be  wovkl 
laugh  so  freely,  that  it  seemed  as  if  lie 
had  studied  for  diversion.  No  conditioo 
was  so  much  to  be  envied  as  his;  his  life 
was  a  continual  enjoyment  deUghtii^  is 
quietness." 

In  the  soUtary  suburb  of  St  Jactfoea  he 
formed,  however,  a  connection  with  maiiy 
other  learned  men;  as  Du  Hamel,  Da  Ver- 
ney,  De  la  Hire,  &c.  DnVeney  oftea 
asked  his  assistance  in  those  parts  of  aiw- 
tomy  connected  with  mechanics :  ^  tbej  OEft- 
mined  together  the  positiois  of  the  /nudes, 
and  their  directions;  hence  Varignon  leanwd 
a  good  deal  of  anatomy  from  Do  Veraey, 
vrhich  he  repaid  by  the  qpplicatioB  of  naa- 
thematical  reasoning  to  that  saljeet. 

At  length,  in  1687,  Varignon  made  fais- 
self  known  to  the  public  by  a  trentiae  ea 
new  mechanics,  dedicated  to  the  Aemdcmy 
of  Sciences.  His  thoughts  on  the  aolyect 
.  were,  in  effect,  quite  new.  He  diM^o▼efed 
truths,  and  laid  open  their  sources.  In  tim 
work  he  demonstrated  the  necessity  of  ai 
equilibrium,  m  such  qoes  as  it  happen  iiy 
though  the  cansciof  it  is  not  exactly  knows. 
This  discovery  Varignon  made  by  tbe  ttieeiy 
of  compound  motions,  and  is  what  t' ' 
turns  upon.  This  new  treatise  on  ] 
nics  was  greatly  admired  by  the 
ticians,  and  procured  the  author  two  oen- 
siderabl^  places,  the  o^  of  geomeliiciaD 
in  the  Academy  of  Sdencet,  the  oOier  of 
professor  of  mathematics  in  the  college  of 
Massarine,  to  this  honour  he  was  the  Ibtt 
person  taised. 

Varignon  catched  eageily  at  tlie  scicece 
of  infinitesimals  as  soon  as  it  appeared  in  the 
warid,  «nd  bedune  one  of  its  most  early  ad- 
tivators.  Severe  and  unremitted  stady  in- 
jured his  healtli  very  much,  and  in  >705  lie 
had  a  dangerous  illness,  which  oonfioed  hin 
to  his  bed  many  months,  and  the  cfiects  af 
which  he  did  not  i^cover  for  three 
Indeed  it  can  scarcely  be  said  that  lie  i 
perfectly  regained  the  vigour  which  he  Ind 
formerly  enjoyed.  He  could  not  lay  i 
his  studies,  and  these  were  deemlMl  i 
patible  With  his  health.  He  died"  in  17S9  : 
by  Fontenelle  he  is  described  as  an  excel- 
lent man,  not  apt  to  be  jealons  of  die  Abm 
of  others :  he  vras  as  simple  in  his  manum 
as  his  understanding  was  superior.  He  ww 
at  the  head  of  the  French  mat! 
and  one  of  the  best  in  Europe.  Hei 
to  be  over  hasty  when  a  new  olyect  pro- 
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loited  itielf ;  and  too  impetaooi  towards 
tbote  yi^  opposed  hiiq.  Hi*  works,  which 
were  published  separately,  were  ''  Preset 
d'Qoe  DOOveUe  Meehaniqaey''  4to.  '*  Des 
noafelles  Coijecture  siir  hi  Pesanteur." 
^  NouTeDe  Mechaniqae  on  statiqoe."  Be- 
sides a  ymt  nnmbeir  oif  separate  memoin. 

VARNISH.  Lac  vamisbes  or  lacquers 
consbt  of  different  resins  in  a  state  of  solu« 
tion,  of  which  the  most  common  are  roa^ 
ticb,  sandarach»  hie»  benaoin,  copal^  amber, 
and  asphaltnm.  The  menstrua  are.  either 
expressed  or  essential  oils,  as  also  alcohol. 
For  a  faic  yamish  of  the  first  kind,  the  com' 
jnon  pamter^  varnish  is  to  be  united  by 
gently  boiling  it  with  some  more  mastich  or 
colophony,  and  then  diluted  again  with  a 
little  more  oil -of  tuipentine.  The  latter 
addition  promotes  both  the  gbssy  appear- 
ance and  drying  of  the  Tarnish.  , 

Of  thb  sort  IS  the  mmbervamish.  To 
make  this  Tarnish,  half  a  pound  of  amber 
is  kept  over  a  goitle  fire  in  a  covered  iron 
pot,  in  the  lid  of  which  there  is  a  sraaH 
hole,  till  It  is  observed  to  become, soft,  and 
to  be  melted  together  hfto  one  mass.  As 
soon  as  this  is  perceived,  the  vessel  is  taken 
fiom  off  the  fire,  and  suffered  to  cool  a  lit- 
tle; when  a  pound  of  good  painter's  varnish 
is  added  to  it,  and  the  whole  suffered  to 
boil  up  again  over  the  fire,  keeping  it  con- 
tinnally  stirring.  After  this,  it  is  again  re* 
mofed  frooi  the  fire;  and  when  it  Is  be- 
come somewhat  cool,  a  pound  of  oil  of  tor* 
pentine  is  ta  be  gradually  mixed  with  it. 
Should  the  varnish,  when  it  is  cool,  happen 
to  be  yet  too  thick,  it  may  be  attenuated 
with  more  oil  of  turpentine.  This  varnish 
has  always  a  dark-brown  colour,  because 
the  amber  k  prevkrasly  half-bamed  in  this 
operation;  but  if  it  be  reqmred  of  a  bright 
colour,  amber-powder  must  be  dissolved  in 
transparent  pamter's  varnish,  in  pBpin^  nuh 
chine,  by  a  gentle  fire. 

As  an  instance  of  the  second  sort  of  lao- 
vsmirtioi  with  ethereal  oils  alone,  may  be 
adduced  the  varnish  made  with  oil  of  tur^ 
pentine.  For  making  this,  mastich  alone  is 
diisolvod  .in  oU  of  turpentine  by  a  very 
gentle  digestuig  heat,  in  close  gUss  vessels. 
TUs  Is  the  vmrnish  used  for  the  modem 
trsnsparencies  employed  as  wkidow  blinds, 
fire-screeot,  and  for  other  purposes.  These 
are  coasmonly  prints,  cohmred  on  both 
iidesy  and  aiterward  coated  with  tbia  var* 
nish  on  those  parts  tiiat  are  intended  to  be 
transparent.  Sometimes  fine  thin  .calico, 
or  Irish  Knen,  is  used  tot  this  puipose;  but 
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it  requires  to  be  primed  with  a  solution  of 
isinglass,  before  the  colour  is  laid  on. 

Copal  may  be  dissolved  in  genuine  Chio 
tnrpentioe,  according  to  M|r.  Sheldrake,  by 
adding  It  hi  powder  to  tlie  turpentine  pre- 
viously melted,  and  stirring  till  the  whole  is 
fiiQed.  Oil  of  tnrpentuie  may  then  be  ad- 
ded, to  dilute  it  soffideutly.  Or  the  copid 
in  powder  may  be  put  hito  a  long-necked 
matrass  with  twelve  j>arts  of  oil  of  tuipen- 
tine, and  digested  several  days  on  a  sand- 
heat,  frequently  shaking  it  This  may  be 
diluted  witii  one  fourth  or  one  fifth  of  i|lco- 
hoi.  Metallic  vessels,  or  instruments,  co- 
vered with  two  or  three  coats  of-tiiis,  and 
dried  in  an  oven  each  time,  may  be  washed 
with  boiling  water,  or  even  exposed  to  a 
still  greater  heat,  without  u\juiy  to  the  var- 
nish. 

A  varnish  of  the  consistence  of  thin  tur- 
pentine n  obtamed  for  aerostatic  machines^ 
by  the  digestion  of  one  part  of  eUstic  gum» 
or  caoutchouc,  cut  into  small  pieces,  in 
thirty-two  parts  of  rectified  oil  of  turpen- 
tine. Previously  to  ito  being  used,  how- 
ever, it  must  be  passed  through  a  linen 
clotl^  in  order,  that  the  undissolved  parts 
may  be  left  bekuid. 

The  third  sort  of  tec-varaishes  consistB  m 
the  spirit-varnish.  The  most  solid  resins 
yield  the  most  durable  varnishes ;  but  a 
varnish  OMist  never  be  expected  to  be  hard- 
er than  the  resin  naturally  is  of  which  it  la 
made.  Hence,  it  is  the  height  of  absurdity 
to  suppose,  that  there  are  any  incombusti- 
ble varnishes,  since  there  Is  no  such  thing 
as  an  incombustible  resui.  But  the  most 
solid  resiat  by  themselves  produce  brittle 
varnishes :  therefore  something  of  a  softer 
substance  must  always  be  mix^  with  them, 
whereby  this  brittleness  is  diminished.  For 
this  purpose  gum  elemi,  turpentine,  or  bal- 
sam of  capaiva  are  employed  ui  proper 
proportions.  For  the  solution  of  these  bo- 
dies the  strongest  alcohol  ought  to  be  used,  - 
which  may  very  properly  indeed  be  distill- 
ed over  alkali,  but  must  not  have  stood 
upon  alkali,  llie  utmost  simpUctty  ia  com-  ' 
position  with  respect  to  the  number  of  the 
ingredients  in  a  formula  is  the  result  of  thf 
greatest  skill  m  the  aK;  hence  it  is  no 
wonder,  that  the  greatest  part  of  the  for- 
mulas and  recipes  that  we  meet  with  are 
composed  without  any  principle  at  all. 

In  conformity  to  these  rules,  a  fine  co- 
lourless varnish  may  be  obtained,  by  dis- 
solving eight  ounces  of  gum  sandarach  and 
two  ounces  of  Venioe  turpentine  in  thirty- 
Hh 
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two  ounces  of  alcohol  by  a  ffentle  b^t. 
Five  onnces  of  shell-Tac  and  one  of  tnrpen- 
tine,  dissolved  in  thirty-two  ounces  of  alco- 
hol by  a  very  gentle  heat,  give  a  harder 
varnish,  font  of  a  reddi^  cast.  To  these 
the  solndon  of  copal  is  undoubtedly  prefer- 
Rble  in  many  respects.  This  is  effected  by  ' 
triturating  an  onnce  of  powder  of  gnm  co- 
pal, which  has  been  weU  dried  by  a  gentle 
heat,  witli  a  drachm  of  camphor,  and,  while 
these  are  mixmg  together,  adding  by  de- 
grees four  ounces  of  the  strongest  alcohol, 
KHthont  any  digestion. 

Between  this  and  the  gold  varnish  there 
is  only  this  difference,  that  some  substances 
that  communicate  a  yellow  tinge  ai«  to  be 
added  to  the  latter.  The  most  ancient  de- 
scription of  two  sorts  of  it,  one  of  which 
was  prepared  witli  oil,  and  the -other  with 
alcohol,  is  to  be  found  in  *<  Alexins  Pedemon- 
fanns  Dei  Secreti,**  Lurca,  of  which  the  first 
edition  was  pnblished  in  the  year  1557.  *But 
it  is  better  prepared,  and  more  durable, 
when  made  after  tite  following  prescrip- 
tion :  Take  two  ounces  of  shell  lac,  of  ar- 
natto  and  turmeric  of  ea^h  one  dtmce,  and 
thirty  grains  of  610^  dragon's  blood,  and 
make  an  extract  with  twenty  ounces  of  al- 
cohol in  a  gentle  heat. 

Oil  varnishes  are  commonly  mhted  imme- 
diately with  the  colours,  but  Idb  or  lacquer 
varnishes  are  laid  on  by  tliemselves  upon  a 
burnished  coloured  ground  :  whetf  they  are 
intended  to  be  laid  upon  naked  wood,  a 
ground  should  be  first  given  them  of  strong 
size,  either  idone  or  with  some^  earthy  co- 
lour, mixed  up  with  it  by  levigation.  The 
gold  lacquer  is  simply  rubbed  over  brass, 
tin,  or  silver,  to  give  them  a  gold  colour. 

Pere  d'Incarville  haft  informed  us,  that . 
the  tree  which  affords  the  varnidi  of  China 
is  called  tsi-chou  by  the  Chmese.  This 
tree  is  •propagated  by  ofkeU,  When  the 
cultivator  is  desirous  of  pUinting  it,  he 
takes  a  branch,  which  he  wr^ps  up  in  a 
mass  of  earth,  by  means  of  flax.  Care  is 
taken  to  moisten  this  earth ;  the  branch 
flushes  out  roots,  and  is  then  pruned  and 
transplanted^  This  tree  grows  to  the  sise 
pf  a  man's,  leg. 

The  varnish  is  drawn  in  spring.  If  it  be . 
a  cultivated  tree,  it  affords  three  gather- 
ings. It  is  extracted  by  incisions  made  in 
the  spring ;  and  when  the  varnish,  which  is 
received  in  shells,  does  not  flow,  several 
bog's  bristles,  moistened  wHItwater  or  saliva, 
are  introduced  into  the  wound,  and  cause 
it  to  run.  When  the  tree  is  exhausted,  the 
upper  part  of  it  is  wrapped  in  snraw,  whicli 


is  set  on  fire,  and  cavtses  the  ttml-tfa  to  pre* 
cipitate  to  the  bottom  of  tbe  tree,  wHre 
it  flows  out  of  peifonitions  made  for  tint 
purpose. 

Those  who  coli«^ct  the  vamisb  set  out  b^ 
fore  daybreak,  and  place  their  shells  be- 
neath the  apertures.  The  shells  are  not  left 
longer  than  three  honrs  in  their  place,  be- 
cause the  heat  of  the  sou  would  eraponle 
the  varnish. 

Hie  varnish  emits  a  smell,  which  the 
workmen  are. very  carefol  to  avoid  respir- 
ing. It  produces  an  '^ect  which  tbey  eafl 
the  bud  of  the  varnish. 

Wben  tlie  varnish  issues  from  ^  tree  it 
resembles  pitch.  By  exposure  to  tlie  air, 
it  gradually  becomes  coloured,  and  ii,  ft 
last,  of  a  beautiful  black. 

The  juice  which  flows  from  uidiio0 
made  in  the  tnmk  and  branches  of  tbe 
rhos  toxicodendron  possessfM  the  same  pro- 
perties. It  is  a  white  milky  fluid,  whicb 
becomes  hUck  and  thick  by  the  contact  of 
the  air. 

To  make  the  varnish  bright,  it  is  evapo- 
rated by  the  ^un ;  and  a  body  is  giveo  to  it 
with  hog's  gall  and  sulphate  of  iron. 

The  Chinese  use  the  oil  of  tea,  vhidi 
they  render  drier  by  boiling  it  withorpi- 
ment,  realgar,  and  arsenic 

To  varnish  any  substance,  consisti  inap* 
plying  upon  its  surface  a  covering  of  sodi 
a  nature,  as  shall  defend  it  from  the  iala- 
ence  of  the  air,  and  give  it  a  sbiuBgip- 
pearance, 

A  coat  of  varnish  ought,  therefore,  <• 
possess  the  follovring properties:  1.  ItMSt 
exdjide  .the  action  of  tbe  au>;becaaM 
wood  and  metals  are  vamlsbed  to  dcM 
them  from  decay  and  mat  3.  It  nrast  ie> 
aist  water ;  for  otherwise  tlie  effsct  of  lb* 
varnish  co^ild  not  be  permanent.  ^.Jtoa^ 
not  to  alter  such  colours  as  are  iateodsdts 
be  preserved  by  this  means. 

It  is  necessary,  therefore,  thatawabb 
should  be  easily  extended  or  spread  o«f 
the  surface,  vrithout  leaving  pores  or  cavi- 
ties ;  that  it  should  fiot  crack  nor  scale ;  ad 
that  it  should  resist  water.  Now  resins  an 
the  only  bodies  that  possess  these  proftf- 
tics. 

Resins,  consequently,  mnst  be  used  as  tbt 
bases  of  vamislr.  Tlie  questloD  wfaieb  <f 
course  presents  itself,  must  be  then,  ham^ 
dispose  them  for  this  use ;  and  for  this  par* 
pose  they  mnst  be  dissolved,  as  miaatdT 
divided  as  possible,  and  combined  ia  web 
a  manner,  that  the  imperfections  of  thou 
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^hicb  might  be  disposed  to  scate,  may  be 
corrected  by  others. 

Resins  may  be  dissolved  by  three  agents: 
1.  By  fixed  oil.  2.  By  volatile  oiL  5.  By 
iIcoboL  And  accordingly  we  have  three 
kinds  of  varnish :  (he  f^t  or  oily  vamisb, 
essential  varnish,  and  spirit  varnish. 

Before  a  resin  is  dissolved  in  a  fixed  oil/ 
it  is  necessary  to  render  the  oil  drying.  For 
this  purpose  the  oil  is  boiled  With  metallic 
oxides,  in  which  operation  the  mncilage  of 
the  oil  combines  with  the  metal,  while  the 
oil  itself  nnites  with  the  oxygen  of  the  ox- 
ide.  To  accelerate  the  drying  of  this  var- 
nish, it  is  necessary  to  add  oil  of  tnrpen- 
tine. 

The  essential  varnishes  consist  of  a  solu- 
tion of  resin  m  oil  of  turpentine.  The  var- 
nish bemg  applied,  the  essential  oil  files  off, 
and  leaves  tbe  resifl.  This  it  used  only  for 
paintings. 
When  resins  are  dissolved  in  alcohol,  the 
.  varnish  dries  very  speedily,  and  is  sabjeot 
to  crack ;  but  this  fault  is  corrected  by  add- 
ing a  small  quantity  of  turpentine  to  the 
mixture,  which  renders  it  brigliter,  and  less 
brittle  when  dry. 

The^  coloured  resins,  or  gums,  such  as 
gamboge,  dmgon^  blood,  ice  are  used  to 
tolour  varnishes. 

To  ^ve  histre  to  the  varnish  after  it  is 
hud  on,  it  is  nibbed  with  pounded  pumice 
stone  and  water ;  which  being  dried  with  a 
cloth,  the  work  is  afterward  rubbed  with 
an  oiled  rag  and  tripoli.  The  surfiice  is, 
hut  of  all,  cleaned  with^soft  linen  cloths, 
tleai«d  of  all  greasiness  vrith  powder  of 
starch,  and  rubbed  bright  with  tbe  pabn 
of  the  hand. 

Varnish  also  signifies  a  sort  of  shining 
coat,  wherewith  potter's  ware,  delft-ware, 
ehin^-ware.  Sec.  are  covered,  which  gives 
them  a  smoolliness  and  lustre.  Melted  lead 
is  generally  used  for  the  fihtt,  and  snmlt  for 
the  second.    See  Enaiieluiio. 

Varnish,  among  medalists,  signifies  the 
colours  antique  medals  have  acquired  iu  the 
earth.  The  beauty  which  nature  alone  is 
able  to  give  to  medals,  and  art  has  never 
yet  attained  to  counterfeit,  enhances  the 
value  of  tliem;  tliat  is,  the  colonr  which 
*  certain  soils  in  which  they  have  a  long  time 
lain  tinges  the  metals  withal ;  some  of  which 
are  blue ;  others  with  an  inimitable  vermi- 
lion colour ;  others  with  a  certain  shining 
polished  brown,  vastly  finer  than  Brasil 
•figures. 

VARRONIA,  in  botany,  so  named  from 
Bfarcus  Terentios  Varro,  a  genus  of  the 
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Pentaodria  Bfoaogyiiia   class  and  order. 

Natural  order  of  Asperifoliie.  Borragiuee, 
Jnssieu.  Essential  character :  corolla  fivo- 
cleft ;  drupe  with  a  fouiHselled  nut.  Tbero 
are  nine  species. 

VAS,  a  vessel  either  for  mechanical,  che- 
mical, culinary,  or  any  other  uses.  In  ana- 
tomy, all  tbe  parts  which  convey  a  fluid  aro> 
called  vessels,  as  the  vehos,  arteries,  and 
lymphatics. 

.  V ASA -cone^rdkB^  among  hydraulic  au- 
thors, are  two  vessels,  so  constructed  as  that 
one  of  them,  though  fiill  of  wine,  will  not 
run  a  drop,  unless  the  other,  being  full  of 
vrater,  do  run  also. 

VASE,  a  term  firequentJy  used  for-andent 
vessels  dug  firom  under  ground,  or  otherwise 
found,  and  preserved  in  the  cabinets  of  tbe 
curious.  In  archileeture,  the  appellation 
vase  is  also  given  to  those  ornaments  place4 
on  comiches,  sochles,  or  pedestals,  repro- 
senting  the  vessels  of  the  ancients,  particu- 
hu'ly  those  used  ip  sacrifibe;  as  incense- 
potp,  flower-pots,  Stc,  They  serve  to  crown 
or  finish  £i9ades,  or  frontispieces ;  and  hence 
called  acroteria.  The*  term  vase,  however. 
Is  more  particularly  used  in  architecture  to 
signify  the  body  of  the  Corinthian  and  Com- 
posite capital ;  otherwise  called  the  tambour 
or  drpm^  add  sometimes  tlic  campaua  or 
bell. 

VATJE^IA,  in  botany;  so  named  ftom 
Abraham  Voter,  professor  of  medicine  and 
botany  at  Witteberg,  a  genus  of  the  Poly- 
andria  Monogynia  class  and  order.  Natonil 
order  of  Guttifene,  Jussieu.  Essential  cha- 
racter: calyx  five-cleft;  corolla  five-petal- 
ed;  capsule  three-valved,  one-celled,  three- 
seeded.  There  is  only  one  species;  otz, 
V.  andica. 

VATICA,  in  botany,  a  genus  of  the  Do- 
decandrta  Monogynia  class  jmd  order.  Na- 
tural order  of  GuttifersB,  Jussien .  Essential 
character :  calyx  tive-cleft ;  petals  live ;  an- 
thers fifteen,  sessile,  four  celled.  There  is 
but  one  species,  vu,  V.  cfamensis,  a  very 
rare  plant,  and  as  yet  scarcely  known. 

VATICAN,  a  magnificent  palace  of  the 
Pope,  in  Rome,  which  is  said  to  consist  of 
several  tlioosand  rooms;  but  the  part«  of  it 
most  admired  are  the  grdod  staur-case,  the 
Pope's  apartment,  and  especially  the  library, 
which  is  one  of  the  richest  in  the  world,  both 
in  printed  books  and  manuscripts. 

VAULT,  in  architecture,  an  arched  roof, 
so  contrived  that  the  ntones  whicli  form  it 
sustain  each  otlier.  Vaults  are,  on  many 
occasions,  to  be  preferred  to  soffits,  or  flat 
ceilings,  as  they  give  a  greater  height  ami 
U  h  «  / 
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deralioii,  and  are  besidet  mora  firm  and 
dnnible. 

VECTOR,  or  RmKni  Fecter,  in  astro? 
nomy,  is  a  Hne  supposed  to  be  (brawn  ftooi 
any  planet  moving  round  n  centroi  or  the 
focns  oi  an  ellipse^  to  that  oeatrey  or  fecos. 
It  is  so  caUedy  becaase  it  is  tfaa  line  by 
which  the  planet  seea»  to  be  carried  round 
its  centre;  and  with  which  it  describes 
areas  proportional  to  the  times. 

V^Ry  a  sea  term  variously  used.  Thus 
veering  onta  rope,  denotes  the  letting  it  go 
by  hand,  or  letting  it  mn  out  of  itself.  It 
is  not  used  for  letting  out  a^y  running  rope 
except  the  sheet 

VEQETABLE,  See  Bovamy,  Pulmt, 
&c,  A  vegetable  is  oonposed  of  a  root^ 
stem,  leaves, flowers,  ftnits,  and  seeds;  and 
vfhen  all  these  diAtent  parts  nieihlly  devi> 
loped,  the  vegetable  is  said  to  be  perleet 
When  any  are  deficient,  or  at  least  less  ob* 
vious,  the  vegetable  is  said  to  be  impeilaeL 
The  lool  is  tiiat  part  of  the  plant  which  is 
concealed  in  the  earthy  and  which  serves  to 
convey  nourishment  to  the  whole  plant 
The  stem,  which  ^mmences  at  the  tenai* 
nation  of  the  root,  supports  all  the  iDther 
parts  of  the  pfamt  Whte  the  stem  is  laqie 
and  solid,  as  hi  trees,  it  as  denonunated  the 
trunk,  wliieb  is  divided  into  the  wood  and 
'  the  bark.  The  bark  constitutes  the  outer* 
most  part  of  the  tree,  and  eoveis  the  whole 
of  the  pbnt  fifom  the  cztreaiity  of  the 
roots  to  the  termittatioai  of  the  branches. 
Ibe  bark  is  composed  of  three  parts, 
namely  tiie  epidermis,  the  paremsliyma,  and 
cortical  layers.  The  epidermis,  which  is  a 
thin  tnuvparent  membrane,  Ibrming  the  ex* 
tenud  covering  of  the  bark,  is  composed  of 
fibres  crossing  each  other.  When  the  epi- 
dermis is  removed,  it  is  reproduced.  Tlie 
parenchyma,  vifaich  is  iaunedUitely  below 
the  epidermis,  is  of  u  dark-green  colour, 
composed  of  fibres  crossing  ealph  other  in 
all  directions,  and  is  succulent  and  tender. 

The  cortical  layers  which  constitnte  the 
interior  part  of  the  bark,  are  composed  of 
tlun  membranes,  and  increase  in  number 
with  the  age  of  the  plant.  The  wood 
immediately  under  the  bark,  is  composed 
of  concentric  hiyers,  which  increase  with 
file  age  of  the  plant,  and  may  be  separated 
into  tiiinner  hiyers  which  are  composed  of 
longitudinal  fibres.  The  wood  next  the 
bark,  which  is  softer  and  whiter,  is  called 
the  alburnum.  The  interior  part  of  the 
trunk  is  browner  and  harder,  and  is  deno* 
minated  the  perfect  wood. 

In  the  middle  of  tiie  stem  is  tiie  pith. 
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which  is  a  soft^  qxnify  sobitaDoe,  ea«- 
posed  of  cells.  In  old  wood  this  pnt  fl» 
tirely  dlBappeass,  and  its  pfaioe  is  occspied 
by  the  perfect  wood. 

The  leaves  are  composed  of  fiWei  tr- 
ranged  m  the  form  of  net-woik,  nhidi  pit- 
ceed  from  the  stem,  and  footstalk,  bj  iHuch 
they  are  attfuAed  to  the  branches.  These 
fibres  fi»rm  two  layers  m  each  leaf,  vrludi 
are  destin^  to  perform  difoent  fimctiaDi. 
The  leavesare  covered  with  the  epidermis, 
which  is  conuaon  to  the  whole  of  the  plast 
Each  snrface  of  a  leaf  hm  a  great  Bomber 
of  pores  and  f^ands^  which  absorb  or  eiat 
elastic  fluids. 

Flowers  are  composed  of  difiereot  pirti. 
The  calyx  or  cap  is  fiumed  by  die  extei* 
sion  of  the  epidermis;  the  coroUabacm- 
tmaation  of  the  bark,  and  tiie  stsDimaai 
pistiOa,  the  Internal  pprts  of  fimctificatiia, 
are  composed  of  the  woody  fibres  sad  piA 
of  tim  plant.  Fmiu  are  usaally  coopoied 
of  a  pulpy,  parenchymatous  sabsUMi, 
coatamfaig  a  great  number  of  vendes,  mi 
tmversed  by  numerous  'vessels.  Seeds  aie 
-eonstitnted  of  the  same  utricnSar  textsRi 
in^tbe  vesicles  of  which  is  deposited  apd- 
vemlent or ameous substance.  Tbeseodb 
have  a  communication  vritii  the  pfamti  Iqr 
mean^  of  vessels,  and  by  tiiese  is  ooofeyei 
tiiei 


Pkmts  ooatam  difiereot  orders  of  vend^ 
which  are  distinguished  Aoni  each  other  ^ 
theur  course,  rituation,  and  uses.  IJpui^ 
tic  vessels  serve  for  the  ciroufaitioo  of  the 
sap.  They  are  chiefly  situated  ia  tke 
woody  part  of  the  plant  The  pecdtf 
vessels,  which  generally  contain  tbick  « 
celoared  fluids,  are  placed  uBmediatdyss» 
der  the  bark;  they  are  smaller  m  aaaWr 
than  the  sap  vessels,  and  have  thio  iato" 
stices  filled  iip  widi  ntriculi  or  cdb,  ^ 
which  tiiey  form  a  communication.  Some 
of  these  proper  vessels  are  siloated  k^ 
tween  the  epidermis  and  the  baifc,  ubiek 
are  readily  detected  in  the  spring.  Stmt 
are  situated  in  the.iaterior  part  of  the  buk, 
fonning  oval  riogB,  and  filled  witii  dM  pecs- 
liar  juices  of  the  phmt  Anotiier  set  if 
proper  vessels  is  phced  in  the  albonnm* 
nearer  the  centre  of  the  stock  or  tnnk, 
and  sometimes  in  the  perfect  wood.  Ihe 
utriculi  or  cdls  constitnte  another  set  <f 
vessels,  vriiich  seem  to  resemble  a  fies^ 
tube,  sligbtiy  interrupted  witfi  ligBtBiei>< 
neariy  equ^  distances,  bat  still  presenJaf 
a  firee  communication  tfarooili'its  ^fj^ 
length.    They  vary  in  fiMW,  colooi^  isd 


Digitized  by 


Google 


VEO 

mfiitiid^  in  diffiBremt  vegetftblw,'«id  eikt 
io  the  roots,  the  back,  loaves,  sod  flowers* 
Tbo  tfocbtiy  or  spkiU  vesaeb,  which  are 
roidilj  detected  in  io^pdeat  plauits,  appear 
hi  the  Ibrm  of  fine  threads,  and  any  be 
drawn  eal  to  a  considerable  length  witbont 
brealdag.  These  Teasels  are  very  name- 
leas  ia  iJl  ph^tB,  especudly  under  the  bark, 
where  tliey  foros  a  kind  U  ring,  and  are 
di^>osed  in  distinct  bundles,  in  trees, 
ihrabs,  and  stalks  of  herbaceous  plants. 

Vegbtabui  odds,  in  chemistry.  The 
adds  whkh  exist  in  many  vegetables  are  at 
'once  recogniaed  by  theur  taste.  .  These 
addi  were  formerly  deaomhiated  essentud 
salts  of  vegetables,  and  it  was  supposed, 
'  tliat  all  esseatial  salts  were  the  same,  and 
were  composed  of  tartar,  or  vinegar.  But 
Scfaeele^  discovery  of  the  citric,  amlic,  and 
gallic  adds,  which  possessmg  chsthnct  pro- 
perties from  those  of  tartaric  and  acetic 
adds,  proved  the  contrary.  Some  vege- 
tid>les  contain  emly  one  add,  as  oranges 
and  lemons,  which  contain  dtric  add  only. 
In  other  vegetables  two  acids  are  found, 
m  in  gooseberries  and  currants,  the  malic, 
and  dtric  acids ;  and  sometimes  three,  as 
the  tartaric,  dtric,  and  nialic  adds,  which 
exist  togetiier  in  the  pulp  of  the  tamarind. 
As  the  adds  which  exist  m  vegetables  have 
been  already  descaibed,  un^  tiidr  res« 
pective  beads,  it  is  now  only  necessary 
to  enumerate  the  vegetable  adds,  speci- 
fying at  the  same  time  some  of  the  plants 
from  wliich  they  are  obtained. 

Acetic  add  has  been  discovered  in  the 
sap  of  some  trees,  and  in  the  add  juice  of 
deer  arictiiram.     Oxalic  add  exists  in 
combinatioD  widi  potash,  in  the  leaves  of 
the  oxalis  acetosella,  or  wood-sorreL    In 
otiier  species  bdongiag  to  the  same  genas^ 
and  in  some  spedes  ^  rumex,  it  is  in  the 
state  of  a<!idolous  oxahile  of  potash.    Oxa- 
hite  of  lime  has  been  found  in  the  root  of 
ibnbarb.    Citric  add  is  foaad  in  the  juice 
^  of  oranges  and  learns,  in  the  berries  of 
two  spedes  of  vacdnhun,  &c    MaKc  add 
ovists  unmixed  with  other  adds,  m  the  ap« 
pie,  the  barberry,  plumb,  sloe,  dder,  &c. 
in  the  gooseberry,  in  the  cherry,  straw- 
berry, cniraiita,  and  some  other  fruits,  malic 
and  dtric  adds  are  found  nearly  in  equal 
pioportknis.    Malic  add  has  been  found 
mised  with  tartaric  acid  in  the  agave  Ame^ 
ricana,  and  ia  the  pulp  of  tamarinds,  along 
with  citlie  acid.    Vanqueiin  found  it  com- 
biaed  widi  liaie,  forming  a  mahite  of  Ume, 
in  theseBperrivom,  tectoram  or  honse-leek« 
Gallic  acid  is  found  in  a  great  number  9i 
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pkot^  and  in  them  it  exists  dilefly  in  4ie 
bark.  Benaoic  add  is  found  m  benaoin, 
balsam  of  Tolu  and  Peru,  liquid  styrax, 
cinnamon,  and  vanilla.  Fourcroy  and  Van- 
qndm  suspect  that  it  exists  in  the  aiithoxp 
anthum  odoratum,  or  sweet-seented  grass, 
which  communicates  the  aromatic  flavour 
to  hay.  Prussic  add  has  been  found  in  the 
leaves  of  the  lauro-cerasns  and  peach,  hi 
bitter  almoads,  in  the  kernels  of  apricots; 
and  it  is  supposed  that  it  exists  also  in  the 
kernels  of  peaches,  of  plums,  and  cherries. 
It  is  obtained  from  the  kernels  of  apricots 
by  distilliag  water  off  them  with  a  mode- 
rate heat;  and  if  Hme  be  added  to  the  con- 
centrated infoshm  of  bitter  ahnonds,  a  prus- 
siate  of  lime  is  formed.  Phosphoric  add 
has  been  found  in  different  parts  of  plants ; 
but  it  is  generally  combined  with  lim^ 
forming  a  phosphate  of  lime. 

VEIN,  in  anatomy,  is  a  vessel  which  car- 
ries the  blood  from  the  several  parts  of  the 
body  to  the  heart  The  veuis  are  composed 
prindpaUy  of  amembranaceou8>  avasculous, 
and  a  muscdoos  tuple :  but  th^  are  vastly 
thinner  than  ui  the  arteries.  See  Anxxmr. 

YELEZIA,  IB  botany,  so  named  from 
Christoval  Vdeaias,  examfaier,  first  physi- 
cum,  and  •  demonstrator  of  botany,  in  the 
CoVege  of  Apothecaries  at  Bfadrid,  a  genus 
of  the  Pentrandria  Digyda  chua  and  order. 
Natural  order  of  Ouyophylld.  Caryo- 
phylleae,Jussieu.  Essential  character :  calyx 
filiform,  five*toothed;  corolla  five-petalled, 
small;  capsule  one-celled;  seeds  numerous^ 
in  a  single  row.  There  is  but  one  species 
viz,  V.  rigida,  a  native  of  the  South  of  Eu- 
rope. 

VELLA,  in  botany,  a  genus  of  the  Tetra- 
dynamia  SnicakMa  dass  and  order.  Natu- 
ral order  of  Siliquosa  or  Crudformes.  Cm- 
cifore,  Jusdeu.  Essential  character /dlicle 
with  a  partition  twice  as  huge  as  the  valyes, 
ovate  on  the  outride.  There  are  two  spe- 
des m.  V.  annua,  annual  vella,  or  cress 
rocket;  and  V.  pseado  cytisus,  shrubby 
▼eUa. 

TELOCITY,  swifbiess,  or  that  aflection 
of  motion  vriiereby  a  moving  body  is  dis- 
posed to  run  over  a  certam  spaoe  in  a  cer- 


In  the  docMne  of  fluxions  it  is  usual  to 
consider  the  vdodty  with  which  magni- 
tudes flow^  or  are  generated.  Thus,  the 
velocity  with  whicha  line  flows,  is  the  same 
as  that  of  the>  point,  which  is  supposed  to 
describe  or  generate  the  Kne.  The  vdo- 
dty with  vriiidi  a  sarfiu^e  flows,  is  the  same 
as  the  vckidly  of  a  given  ligirt  line,  ^^t. 
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by  moving  parallel  to  itielf,  is  snppoeed  to 
geiienite  a  rectangle,  al«i»ay»  eqiral  to  the 
tnr&ce.  The  velocity  witliiwhioh  a  aoUd 
flows,  may  be  measared  by  the  velocity  of 
a  gif  en  plain  surface  that',  by  moving  paral- 
lel to  Itself,  is  supposed  to  generate  an 
erect  prism,  or  oylmder,  arsrays  eqoai  to 
tlie  soUdi  The  velocity  with  which- an  an- 
gle flows,  Js  measured  by  the  velocitjr  of  a 
point,  supposed  to  describe  the  arc  of  a 
given  circle,  which  subtends  the  angle,  and 
measnres  it.  All  these  velociti^  are  mea- 
sured at  any  term  of  the  time  of  the  mo- 
tion, by  the  spaces  which  would  he  describe 
ed  in  a  given  time,  by  Ihese  points,  lines^ 
"or  Kiirfaces,  with  their  motions  continued 
nniformly  fl-om  that  term.  The  velocity 
vrith  which  a  quantity  flows,  ^t  any  term  of 
the  time,  while  it  is  supposed  to  be  gene- 
rated, is  called  its  fluxion.  See  Fluxions. 
Velocitt  6f  bMiea  moving  in  curves. 
According  to  GaHleo^  system  of  the  iail 
of  heavy  bodies,  which  is  now  unif  ersally 
admitted  among  philosophers,  the  velocities 
of  a  body -fliUIng  vertically  are,  at  each  mo- 
ment of  Its  fall,  as  the  square  roots  of  £e 
faeiffhts  irom  whence  it  has  fallen ;  reckoning 
from  the  beginning  of  the  descent  And 
hence  he  interred,  that  if  a  body  descend 
along  an  inclined  plane,  the  velocities  it 
has,  at  the  different  timer,  will  be  in  the 
same  ratio:  for  sinoe  its  velocity  is  aU 
owing  to  its  iait,  and  it  only  falls  as  much 
as  tliere  is  perpendicular  height  in  the  in- 
clined pUne,  tlie  velocity  (>hoii1^  be  still 
m«>a«nred  by  that  height,  the  same  as  if  the 
fiill  were  vertical.  The  same  principle  led 
him  also  to  conclude,  that  hf  a  body  foil 
through  several  contiguous  indined  planes, 
making  any  angles  with  each  other,  much 
like  a  stick  when  broken,  the  velocity 
would  still  be  regulated  after  the  same 
manner,  by  the  vertical  heights  of  the  dif- 
ferent planes  taken  together,  considering 
the  last  velocity  as  the  same  that  the  body 
would  acquire  by  a  fiUl  through  the  same 
perpendicular  height 

This  conclusion  contiBued  to  be  ac- 
quiesced in,  till  the  year  1672,  when  it  was 
demonstrated  to  be  false,  by  James  Gre- 
gory, who  shows  what  tlie  real  velocity  is, 
which  a  body  acquires  by  descisnding  down 
two  contigooos  inclined  planes,  forming  an 
obtuse  angle,  and  that  it  is  diflcrent  from  the 
velocity  which  a-  body  acquires  by  descend- 
ing perpendicularly  through  die  same  height ; 
also  that  the  velocity  in  quitting  the  first 
pUme,  b  to  that  with  which  it  enters  the 
lecoi^d,  and  in  this  latter  dlrec^OD,  a^  ra- 
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dins  to  the  eo^me  of  tbeafigle  of  iadiaite 
between  the  two  planes. 

This  conclnston,  however,  it  is  obMncd 
does  not  apply  to  the  motioos  of  dsiemt 
down  any  curve  Imes,  because  the  ooa> 
tignoa^  parts  of  carve  lines  do  not  fbcm 
any  angle  between  them,  and  conseqBCBt^ 
no  part  of  the  velocity  is  lut  by  psniag 
ftom  one  part  of  the  carve  to  the  other; 
and  hence  he  infers,  that  the  velodtin  se- 
qutred  in  descending  down  a  cootiniKi 
ourve  line,  are  the  same  as  by  feUiag  V^- 
pendicuiarly  through  the  same  height  Hm 
prioriple  is  then  applied,  by  the  antbsr,  It 
the  motion  of  pendnlnms  and  prnjectilei. 

Varignon  too,  in  the  year  1695,  followed 
in  the  same  tmck,  showing  that  die  vdocity 
lost  in  passing  from  one  right  lined  direct 
tion  to  anotlier,  becomes  indeflaitely  sasA 
in  tlie  coarse  of  a  curve  Ime;  and  thst 
Aere&re  the  doctrine  of  GaliH^  Mds  i^osd 
for  the  descent  of  bodies  down  a  c«ve 
line,  via,  that  the  velocity  acquired  it  avf 
pomt  of  tlie  cui-ve,  is  equal  to  that  v*ieh 
would  be  acquired  by  a  fiUl  throogh  th* 
same  perpcndtcidar  alttlade. 

VELVET,  a  rich  kind  of  stuff,  an  sft, 
covered  on  the  outside  ^ith  a  dose,  diort, 
fine,  soft  shag,  the  other  side  being  a  nsj 
strong  close  tiwue.  The  nap,  or  sbsg,  att* 
ed  also  the  velveting,  of  this  stuff,  if  fsi*- 
ed  of  part  of  the  threads  of  tlie  wirf, 
which  the  workman  puts  on  a  long  obito*- 
channeled  ruler  or  needle,  wtiicb  besAer^ 
wards  cuts,  by  drawing  a  sharp  steel  tsfli 
along  tlie  channel  of  the  needle  to  the  esA 
of  the  warp. 

VENEERING,  or  Vanberivg,  akisd 
of  inlayhig,  whereby  several,  thin  sliocs  ir 
leaves  of  fine  woods^  of  different  kiodi, 
ar^  applied  and  fiist^ied  on  a  groaod  sf 
some  common  wood.  There  are  two  kiidi 
of  inlaying:  the  one,  which  is  the  aart 
common  and  more  ordinary,  goes  do  fia* 
ther  than  the  making  of  compartoienli  ^ 
different  woods;  the  other  requires  sweh 
more  art,  in  representing  flowerh  ^''^ 
and  the  like  figures.  The  first  kind  it  yn* 
perly  called  veneering ;  the  hitter  ii  nsit 
properly  called  marqnetiy.  The  wood  w^ 
in  veneering  is  first  sawed  oot  hito  slieet « 
leaves  about  a  line  in  thickness;  i  <•  1^ 
twelfth  part  of  an  inch.  In  order  to  is* 
them,  the  blocks,  or  pknks,  are  placed  sp- 
fight,  in  a  kuid  of  sawing  press.  XWse 
slices  are  afterwards  cut  into  narrDViil'* 
and  fashioned  divers  ways,  according  to  |hs 
design  proposed;  then  the  joints  hsfisg 
been  cnctly  and  nictly  adjostedy  and  the 
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pieces  brought  down  to  tbeir  proper  thick- 
iHiss,  with  several  planes  for  tlie  purpose, 
tiiey  are  frtued  down  on  a  (ground  or  block, 
witii  good  strong  glae.  The  pieces  being 
thus  jointed  and  gloed,  the  woric,  if  small, 
b  pat  in  a  press ;  if  large,  it  is  laid  on  a 
bench  coTercd  %ritb  a  board,  and  pressed 
down  with  poles  or  pieces  of  wood,  one 
ead  of  wbidi  reaches  to  the  ceiling  of  the 
room,  and  the  other  bears  on-  the  board. 
When  the  glae  is  thoroughly  dry,  it  is  taken 
oat  of  tae  press  and  finished ;  tirst  with  lit- 
tle planes,  then  with  divers  scrapers,  some 
of  which  re^mble  rasps,  which  take  off'the 
dents,  &c.  leA  by  the  planes.  After  it  has 
been  soflictentiy  scraped,  they  polish  it 
with  the  skm  of  a  sea-dog,  wax,  and  a  brash, 
JOT  polisher  of  shave-grass ;  which  is  the  last 
operation. 

VENTER,  is  osed  in  the  law  for  the 
children  by  a  woman  of  one  marriage. 
There  is  a  first  and  second  venter,  &c, 
wliere  a  man  bath  children  by  several 
wives. 

VENTILAGO,  m  botany,  a  genus  of  the 
.  Peotaudria  Monog}'iiia  class  and  order. 
Essential  character :  calyx  tubular;  corolla 
scales  protecting  the  stamens,  which  are  in- 
serted into  the  calyx;  samara  winged  at 
the  top  and  one  seeded.  There  is  only  one 
aperirs,  rk.  V.  madcraspatana. 

VENTILATOR,  a  machine  by  whirh 
the  noxious  air  of  any  close  ph&ce,  as  an  hos- 
pital, gaol,  sliip,  chamber,  &c.  may  be 
changed  for  fresh  air. 

VENTRE  insjneUnio,  a  writ  to  search  a 
woman  that  saith  she  i«  with  child,  and 
tliereby  widiholdn  lands  from  the  next  heir. 
As  if  a  Inan,  having  lands  in  fee-simple^  die, 
and  hia  widow  soon  after  marry  again^  and 
amy  the  is  wjth  diild  by  her  former  husband ; 
hi  fbii  case,  this  writ  de  ventre  inspidendo 
Ues  for  t)ie  heir  against  hfs ;  by  winch  writ 
the  shenff  is  commanded,  that  in  presence 
of  twelve  men,  and  as  many  women,  he 
cause  examination  to  be  made,  whether  the 
^RTpman  is  with  child  or  not ;  and  if  with ' 
rhiM',  then  about  what  time  it  will  be  bom ; 
aod  that  he  certi^  the  same  to  tlie  justices 
of  the  assize,  or  at  Westminster,  under  his 
seal*  and  updcr  the  seals  of  two  of  the  meq 
present.  Cro.  Elizabeth,  606.  This- writ 
is  now  granted,  not  only  to  an  heir  at  hiw, 
but  to  a  devisee,  whether  for  life,  in  tail, 
or  fw  fee. 

VENTRILOQUISM,  an  art  of  speak- 
itkg,  by  means  of  which  the  human  voice 
and  oth<er  sounds  are  rendered  audible,  as 
If  tliej  proceeded  from  varioin  difierent 


VEN 

places ;  tlioagh  tlie  ntierer  does  not  change 
his  place,  and  iii  many  instances  docs  not 
appear  to  speak.  It  has  1)een  supposed  to 
be  a  natural  peculiarity,  because  few,  if  any, 
persons  have  learoed  it  by  being  taught; 
and  we  have  had  no  rules  laid  down  for  ac- 
quiring it.  It  seems  to  have  been  in  con* 
sequence  of  this  notion  that  tlie  name  veo- 
hiloquism  has  been  applied  to  if,  from  a 
supposition  that  the  voice  proceeds  from  the 
thorax  or  chest.  Ithas  seldom  been  practised 
but  by  persons  of  the  lower  classes  of  so- 
ciety ;  and  as  it  does  not  seem  to  present 
any  advantages  beyond  that  of 'Clausing  sur- 
prize and  entertainment,  and  cannot  be  ex- 
hibited  on  an  extended  theatre,  the  proba* 
bifity  is  that  it  will  continue  amongst  them. 

Mr.  Oeugh,  hi  the  Manchester  Memoii^, 
and  in  various  parts  of  NichoIson^K  Journal j 
has  entertained  the  opinion  that  tile  voice 
of  ventriloquists  is  made  to  proceed,  in 
appearance,  from  different  parts  of  a  room 
by  the  management  of  an  echo.  But  the 
fects  themselves  do  not  support  thh  hypo- 
thesis, as  a  great  and  sudden  Variety  and 
change  of  echoes  would  be  required  ;  and 
his  own  judicious  remarks,  in  the  same' 
work,  on  the  facility  witli  which  we  are  de- 
ceived as  to  the  direction  of  sound,  are  ad- 
verse to  his  theory.  From  numerous  atten- 
tive  observations,  it  appears  manifest  that' 
the  art  is  not  peculiar  to  certain  individuals, 
but  may  with  Ikcility  be  acquured  by  any 
person  of  accurate  observation.  It  consists 
merely  in  an  imitation  of  sounds,  as  they 
occur  in  nature,  accompanied  with  appro- 
priate action  of  such  a  description  as  may 
best  concur  In  leading  the-  minds  of  the  ob« 
servers  to  favour  the  deception. 

Any  one  who  shall  try,  will  be  a  little 
surprised  to  find  how  easy  it  is  to  imitate 
Ihe  noise  made  by  a  saw,  or  by  a  snuff-' 
box  when  opened  or  shut,  or  by  a  largo 
hand-ben,  or  a  cork  cutter's  knife,  a  watch 
while  going,  and  numberless  other  inani- 
mate objects ; '  or  the  voices  of  animals 
in  theur  various  situations  and  necessitief, 
-such  as  a  cat,  a  dog,  or  an  hen  enraged,  inti* 
midated,  confined,  Sic. ;  or  to  varj'  the  cha- 
racter of  the  human  voice  by  shrillness  or 
depth  of  tone,  rapidity  or  drawling  of  ex- 
ecution, and  distinctness  or  imperfection  of 
articulating,  which  may  be  mstantly  c^mhg- 
ed  by  holding  the  mouth  a  little  more  open 
or  more  closed  than  us^al,  aStenng  the  posi- 
tion of  the  jaw,  keeping  the  tongue  in  any 
determinate  situation,  &c.  And  every  one 
of  the  imitations  of  the  ventriloquists  will 
be  rendered  more  petfect  by  practi^hi^ 
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VENTRILOQUISM. 

then  at  the  very  time  the  siNmdt  tre  heard^     «<l|  ind  Tom  Kiaf  akme 


ioatead  of  depending  on  the  memory.  The 
leading  condition  ofperfonnance  b  that  the 
voices  and  sounds  of  the  dramatic  dialogue 
to  be  exhibited,  should  succeed  each  other 
80  rapidly  that  the  apidience  should  lose 
oijKbt  of  the  probability  that  one  actor  gives 
effect  to  the  whole,  and  tftat  where  the  bust" 
ness  is  simple  the  aid  of  sceneiy  or  local 
circumstance  should  be  called  in. 

We  have  seen  an  eminent  philosopher  of 
our  own  time,  who  had  no  previous  prac- 
tice of  this  arty  but  when  speakmg  on  the . 
sntject  in  a  mixed  qompany^  took  op  an 
hat  and  folding  the  daps  together  said,  by 
way  of  example,  *^  Suppose  I  had  a  small 
monkey  in  this  hat ;"  and  then  cautiously 
putting  his  hand  in,  as  if  to  catch  it,  he  fan* 
itated  the  chatter  of  the  suppose^  stmg- 
gUng  animal,  at  the  same.time  that  his  own 
efforts  to  secure  it  had  a  momentary  im- 
pression on  the  spectators,  which  left  no  tune 
for  them  to  question  whether  there  was  a 
monkey. in  it  or  not:  this  impression  was 
completed  when,  the  instant  afterwards, 
he  pulled  out  his  hand  as  if  hurt,  and  ex- 
claimed ^  he  has  bit  me."  It  was  not  tiU 
then  that  the  impression  of  reaUty  gave  way 
to  the  diversion  arismg  from  the  munic  art; 
and  one  of  the  company,  even  then,  cried 
out  **  Is  there  really  a  monkey  in  the  hat  ? " 

In  this  manner  it  was.  that,  at  ^e  begin- 
ning of  the  Ust  century,  the  famous  Tom 
King,  who  is  said  to  have  been  the  first 
man  who  gave  public  lectures  on  experi- 
mental philosophy  in  this  country,  was  at- 
tended by  the  whole  fashionable  world,  for 
a  succession  of  many  nights,  to  bear  him 
**  kill  a  calf.**  This  performance  was  done  in  a 
separated  part  of  the  place  of  exhibition, 
into  which  the  exhibitor  retired  alone;  snd 
the  imagination  of  his  polite  hearers  Was 
taxed  to  supply  the  calf  and  three  butchers,' 
besides  a  dog  who  sometimes  raised  his 
▼oioe  and  was  checked  for  his  unoecessaiy 
ekertions.  It  appears,  from  traditional  nar- 
rative, that  the  calf  was  heard  to  be  ilrag- 
ged  in,  not  without  some  efforts  and  con- 
versation on  the  part  of  the  butchers,  and 
noisy  resistance  from  the  calf;  that  they 
conversed  on  the  qualities  of  the  animal, 
and  the  profits  to  be  expected  fh>m  the 
veal;  and  that,  as  they  proceeded,  all  the 
noises  of  knife  and  steel,  of  suspendmg  the 
creature,  and  of  the  last  fatal  catastrophe, 
were  heard  in  rapid  succession,  to  the 
never-failing  satisfaction  of  the  attendants ; 
who,  upon  the  rise  of  the  curtain,  saw  that 
all  these  imaginary  personages  had  vaoish- 


tUeapplanse. 

A  shniter  fSM^  may  be  qooted  hi  the  peiw 
son  of  that  facetious  gentleman  who  has  as- 
sumed and  given  celebrity  to  the  mmm  of 
Peter  Phidar.  This  greatpoet,laBghnig  at  the 
proverbial  poverty  of  his  proftssjaa,  is  same- 
times  pleased  to  entertain  his  friends  wUk 
miexpected  efiusiona  of  the  art  we  i|^eak  af» 
One  of  these  is  managed  by  a  mnisfi^rT  mi- 
nonncing  to  the.  Doctor  (in  the  wmdU  of 
company)  that  a  person  wants  to  speak 
with  him :  he  accordm^  goes  out,  leaving 
the  door  a-jar,  and  immediatdy  a  female 
voice  is  heard,  which,  from  the  natare  of  the 
subject,  appeam  to  be  that  of  the  Poet^  laun- 
dress, who  comphuns  of  her  pressii^  wwd, 
disappomted  claims,  and  of  broken  ptn- 
mises  no  longer  to  be  borne  with  paticinco. 
It  is  more  easy  to  nnagine  than  dcKribe  the 
mixed  emotions  of  the„  andienee.  Tho 
scene,  however,  goes  on  by  the  DocCoili 
reply;  who  remonstrates,  pronusea,  and  is 
rather  angry  at  the  time  and  place  of  this 
unwelcome  visit  His  antagonist  nnfiwta- 
nately  is*  neither  mollified  nor  diqpoaed  t» 
quit  lier  ground.  Passion  increases  on  hoik 
sides,  and  the  Doctor  forgets  himself  so  fia- 
as  to  threaten  the  irritated  female ;  she  de- 
fies hiu))  and  this  last  promise,  very  mibke 
the  former  ones,  is  followed  by  payment; 
a  severe  slap  on  the  face  is  heard ;  the  potr 
woman  falls  down  stairs,  with  horrid  oat- 
cries  ;  the  company,  of  cooiae,  rises  ia 
ahu'm ;  and  the  Doctor  is  found  in  k  state 
of  perfect  tranquillity,  apparently  a  stranger 
to  the  whole  transaction.  , 

A  very  able  ventriloquist,  Fitz  JanMS^ 
performed  in  public,  in  Soho  Sqnare,  about 
fbur  years  ago.  He  personated  varioas 
characters  by  appropriate  dresaes ;  and  by 
a  command  of  the  muscles  of  hia  fi^e  he 
could  very  much  alter  his  appearance.  He 
imitated  many  inanimate  noises,  and  among 
others,  the  repetition  of  noises  of  the  water- 
machme  at  Marli.  He  conversed  with  aoam 
statues,  which  reptied  to  hins^  and  aba 
with  some  persons  supposed  to  be  m  the 
room  above,  and  on  tlie  landing plaee; 
gave  the  watchman's  cry,  gndoally  ap- 
proachmg,  and  when  he  seemed  opposili 
the  window,  Fltx-James  opened  it  nnd  adk- 
ed  what  the  time  was,  received  the  answer, 
and  during  his  proceedmg  witkUacry,  Ra- 
iames  shut  the  window,  inunadiately  apan 
which  the  sound  became  weaker,  and  at 
last  insensible.  In  the  vrhole  of  hb  per- 
formance it  was  dear  that  the  notioas  of  the 
audience  were  fovemed  b;y  the  anxifimy 
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cffcoflMtaiicMy  at  to  direetiooy  &e.  This 
mimic  liad,  at  least,  six  diflferent  habitual 
modei  of  speakiofy  wliidi  he  oeold  instantly 
adopt  ooe  after  the  other,  and  with  «o  much 
rapidity,  that  when  in  a  sbmU  dotet^  parted 
off  in  the  room,  he  gave  a  loiig,  eoofiued, 
and  impauioned  debate  of  Democrati  (io 
Frenefaf  as  almost  the  whole  of  hit  per- 
fonnance  was) ;  it  teemed  to  proceed  from 
a  Bultitade  of  speakers :  and  an  inacearate 
obserfer  might  have  thoaght  that  sereial 
were  speaking  at  once.  A  ludieioat  toene 
of  drawing  a  tooth  wat  performed  in  the 
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where  the 


were  commit* 


Thete  examples,  and  many  more  which 
might  be  added,  are  sufficient,  hi  proof, 
that  ventriloquism  is  the  art  of  mimicry,  an 
imitation  applied  to  sounds  of  every  de* 
&cription,aud  attended  with  circmnstancet 
^icb  produce  an  entertainmg  deception, 
and  lead  the  hearers  to  imagme  that  the  voice 
proceeds  from  different  situations.  When 
distant,  and  consequently  low  voices  are  to 
be  imitated,  the  articulation  may  be  given 
with  sufficient  distinctness,  without  moving 
the  lips,' or  altering  the  countenance.  It 
was  by  a  supposed  supernatural  voice  of 
this  kind,  from  a  ventriloquist,  that  the 
iamons  musicol  small-coal  man,  Thomas 
Britton,  received  a  warning  of  his  death, 
which  so  greatly  afiected  bun  that  he  did 
not  survive  the  affiight. 

VEN  U£,  the  neighbourhood  from  whence 
juries  are  to  be  summoned  for  trial  of  causes. 
In  local  actions,  as  of  trespass  and  eject* 
meut,  the  Tenae  is  to  t>e  from  tiie  nei^ 
bonrhood  of  the  pbce,  where  the  hmds  in 
qoestiou  lie ;  and  in  all  real  actions  the  ve- 
uoe  most  be  laid  in  the  county  vrhaie  the 
thing  is  for  which  the  action  is  brought; 
but  in  trunsitory  actions,  ^r  injuries  that 
may  have  happened  any  where,  as  debt, 
detinue,  slander,  or  the  Kke,  the  phdntiff 
mty  declare  in  what  county  he  pleases,  and 
then  the  trial  must  be  in  that  coonty  m 
which  the  dechmitien  is  hud.  Though  if 
the  ddendant  will  make  affidavit  that  the 
cause  of  iCction,  if  any,  arose  not  hi  that, 
liut  in  anotlier  county,  the  court  vrili  dkect 
I  change  of  the  venue,  and  oblige  the  phdn- 
fiff  ta  declare  m  the  proper  county.  And 
he  eonrt  will  sooMthnea  move  the  Tenue 
i'om  the  proper  jurisdiction  (espedally  of 
the  narrow  and  limited  kind),  upon  a  mg- 
;Q}tion  dnly  supported,  that  a  fidr  and  hn* 
lartial  trial  cannot  be  fni  therein.  With 
espect  to  crinamal  cases,  it  ia  ordained  by 
tatnte  $1  Jaoaes  L  e«  ^  that  all  informa- 
ions  OB  p«aAl  atatnlei  shall  be  laid  in  the 


ted. 

V£NUS»  the  most  beaotifhl  star  in  the 
heavens,  known  by  the  names  of  the  mom* 
mg  and  evenmg  star,  Kkewise  keeps  near 
the  sun,  thou^  she  recedes  irom  him  al- 
most double  the  distance  of  Mercnty.  She 
is  never  seen  m  the  eastern  quarter  of  the 
heavens  when  the  sun  is  m  the  westenA; 
but  always  seems  to  attend  him  in  the  eten« 
ing,  or  to  give  notice  of  his  approach  io 
the  morning.  The  planet  Venus  presenta 
the  same  phenomena  vHth  Mercury;  but 
her  different  phases  are  much  mdre  sensi- 
ble, her  oscillations  wider,  and  of  tongei* 
duration.  Her  greatest  dtetance  from  the 
sun  varies  from  4d^  to  nearly  48*,  and  the 
mean  duration  of  a  o^mplete  escllUtion  is 
584days.  Venas  has  been  sottethnes  seen 
Bu>vhig  acrom  the  sun^  disc  m  the  form  of 
a  round  Mack  spot,  with  an  apparent  dia* 
meter  of  about  59".  A  few  days  after  this 
has  been  observed,  Venus  is  seen  in  the 
momuig,  westof  thesun,  in  the  form  of  a 
fine  crescent,  with  the  convexity  turned  to* 
vrard  the  sen.  She  moves  gradually  west- 
ward  with  a  retarded  motion,  and  the  cres- 
cent becomes  more  ftUl.  In  about  ten 
weeks  she  has  moved  46*  Avest  of  the  son, 
and  is  now  a  semidrde,  and  her  diameter  is 
^'.  She  is  now  stationary.  She  then 
moyes  eastwitrd  with  a  motion  gradually 
accelerated,  and  overtakes  the  sun  about 
^  months  after  havhig  been  seen  on  his 
disc  Sometime  ajfter,  she  is  seen  m  the 
evenmg,  ewt  of  the  sun,  round,  but  very 
smaU.  She  moves  eastvrard,  and  increases 
ui  diameter,  but  loses  of  her  roundness,  till 
she  gets  about  4€f*  east  of  the  sun,  when  she 
is  agam  a  semicircle.  She  now  moves  west* 
vnbd,  increasing  m  diameter,  but  becoming 
a  crescent  like  the  wanipg  moon ;  and,  at 
hnt,  after  a  period  of  nearly  584  days, 
comes  again  into  conjunction  with  the  sun 
vnth  an  apparent  diameter  of  59".  She 
does  not  move  exactly  in  the  plane  of  the 
ecliptic,  but  devmtes  from  it  several  de- 
grees, like  Mercury,  she  sometimes 
crosses  the  sun's  disc  The  duration  of 
these  transits,  as  observed  from  different 
parte  of  tiie  earth's  smftce,  are  very  dif* 
ferent :  this  is  owing  to  the  parallax  of  Ve- 
nos  hi  consequence  of  which  different  ob- 
servers refer  to  different  parts  of  the  sun's 
cKsc,  and  see  her  describe  different  chords 
od  that  disc  In  the  transit  which  happen- 
ed m  1769,  the  difference  of  its  duration, 
'  as  observed  at  Otahdte  and  at  Wardbnys 
in  Lapfattdi  amounted  to  ^  nimntts,  10  se* 
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toiids.  Tim  difference  gnres  oa  the  pafal- 
\mx  of  Venus,  and  of  coune  ber  distance 
firooi  the  eartli  dnring  a  coBUonction*  Tbe 
knowledge  of  tbis  paimllax  enablea  ns,  by 
m  nietbod  to  be  afterwardt  described,  to  as- 
certain tbat  of  the  son,  and  consequently 
|o  discover  its  distance  from  the  eacth. 
The  great  variations  of  tfie  Apparent  dia- 
meter of  Venus  demonstrate  that  her  dis- 
tance from  tbe  earth  is  exceedingly  varia* 
ble.  It  is  largest  when  the  planet  passes 
vver  the  surface  of  the^  snn.  Her  mean 
apparent  diameter  is  58". 

Venus,  as  we  have  already  observed,  is 
occasionally  seen  in  the  disc  of  the  son,  in 
form  of  a  dark  round  spot  This  happens 
wlien  the  ^arth  is  about  her  nodes  at  the 
time  of  her  inferior  conjunction.  These  ap- 
^  pearances,  called  transits,  happen  but  very 
teldora.  During  the  last  century  there  were 
two  transits,  one  in  June,  1761,  and  the  other 
in  1769 :  no  other  will  occur  till  the  writers 
and  most  of  the  present  readers  of  tliis  Die- 
-  tionary  shall  be  co  more,  eiz.  in  1874.  Ex- 
cepting such  tratsits  a»  thtse,  Venus  exhibits 
the  same  appeal  ances  to  us  regularly  every 
eight  years  ;  hef  conjtmctions,  elongations, 
and  times  of  rising  and  setting  being  very 
nearly  the  same,  on  the  same  day?,  as  before. 
From  the  transit  of  Venus  in  1761  was  de- 
duced tbe  sOD*s  parallax,  and  of  course  his 
distance  from  tlie  earth  with  very  great  ac- 
curacy. See  Philosophical  Transactions,  voL 
li.  and  lii.  On  the  day  of  the  transit,  when 
the  tun  was  nearly  at  bis  greatest  dishince 
from  tlie  earth,  tbe  paralhix  was  found  to 
be  B"  5%'" ;  therefore,  at  his  mean  distance, 
it  will  be  8"  66'".  Whence,  by  logarithms, 
we  have  10,000,  &c.-~5,622  (sine  of  8"  65' ' ) 
=-4.576  =  !^383i2.84,  the  number  of  semi- 
diameters  of  tbe  earth  contained  in  its  dis- 
tiince  from  tlie  sun.  This  last  niunber,  mul- 
tiplied by  S985,  the  number  of  miles  in  the 
eartli's  semi-diameter,  gives  95,173,122 
miles  for  the  mean  distance  of  the  e^rth 
fiom  the  suUf  This  being  obtained,  we 
easily,  by  calculation,  find  the  distances  of 
all  the  other  planets.  Qther  obseryers 
made  the  paralUx  soi^ewbat  different,  but 
it  was  generally  admitted  that  tliis  distance 
is  somewhere  between  95  and  ^6  millions  of 
miles. 

Vbmvs,  ip  natural  history,  a  genai  of  the 
Vermes  Testacea  class  and  order.  Animal 
H  tethys  i  shell  bivalve,  the  frontal  margin 
flattened  with  incumbent  lips  \  .hinge  vrith 
three  teeth,  all  of  them  approximate,  the 
lateral  ones  divergent  at  the  tip.  There 
Hre  nearly  two  hundred  spedesi  in  secttODs* 


VER 

A.  Shell  aomewhat  heart-shaped.  B.  Or- 
bicular. These  are  found  in  difoeot  pirti 
of  the  worid.  V.  verrucosa  inhabits  tbe 
Mediterranean,  EngKsb,and  Antilly  coasts: 
thick,  two  inches  long,  and  as  mnch  broad ; 
sometimes  marked  with  a  few  brown  spoti 
and  rays. 

V£RATRUM,  in  botany,  a  geoo  of 
the  Polygamia  Monoecia  dus  and  order. 
Natural  order  of  Coronari*.  Jdnci,  Jai- 
sieu.  Essential  character :  calyx  none ;  co- 
rolla six-petalled  ;  stamina  six :  hennapbrs- 
dite,  pistils  three;  r^psnle  many-seeded: 
male,  rudiment  of  a  pistil.  There  are  fear 
species. 

VERB.    See  Orammab. 

VERBASCUM,  in  botany,  imiUm,  t 
genus  of  the  Pentandria  Monogyata  dm 
and  order.  Natural  order  of  Lurid«.  So- 
hmee,  Jnssieu.  Essential  chai«cter:  co- 
rolla wheeUhaped,  a  little  nne^inal;  op- 
aule  two-celled,  two-%alved.  There  sre 
nineteen  species. 

VERBENA,  in  botany,  venmy  a  gems 
of  the  Diandria  Monocynia  class  and  or- 
der. Natural  order  of  Personatae.  Vitico, 
Jussieu.  Essential  character:  corotta  fm- 
nel-shaped,  almost  equal,  curved ;  cshn 
one  qf  the  teeth  truncnte ;  seeds  two  or 
four,  naked,  or  very  thinly  arilled  -,  stani* 
na  two  or  fonr*  lliere  are  twenty-three 
species. 

VERBESINA,  in  botany,  a  geaos  U 
t|ie  Syogenesia  Polygamia  Superfluadaa 
and  order.  Natural  order  of  Composite 
Oppositiibliae.  Corymbiferse,  Josaieu.  Es- 
sential diaracter :  calyx  a  double  row ;  fis- 
rets  of  the  ray  about  five ;  pappus  awned; 
receptacle  chai^.  There-  are  twelve  spe- 
cies. 

VERDICT,  the  answer  of  a  jnty  made 
upon  any  cause,  civil  or 
ted  by  the  court  to  their 
this  is  two  fold,  general  or  special.  A  ge- 
neral verdict  is  that  which  is  gfiven  or 
brought  mto  tbe  court  Ui  like  general  terws 
to  tlie  general  issue ;  ns,  guilty  mt  not  gnOty 
generally,  A  special  verdict  is,  when  they 
say  at  large  that  such  a  thing  tkej  find  to  be 
done  by  the  defendant,  or  tenant,  so  dr- 
daring  the  course  of  the  Act,  as  in  their 
opinion  it  is  proved ;  and  as  to  tbe  law  up- 
on the  fact,  they  pray  the  Judgment  of  the 
court:  and  this  special  verdict,  if  it  eas- 
tain  any  ample  declaratioo  of  the  caosetfraai 
the  beginning  to  the  end,  is  also  called  a 
veiUict  at  large.  A  special  verdict  is  ussniy 
found  where  there  is  any  difficulty  or  dmibt 
respecting  the  Uwsy  when  tbe  jwy  state  ih« 


Digitized  by 


Google 


VER 

fi^ti  as  proved,  and  pray  the  ndvice  of  *ho 
court  thereon.  A  less  expenove  and  more 
speedy  mode,  however,  is,  to  find  a  ver- 
dict generally  for  the  p!aintiif,  subject,  ne- 
vertfadeM,  to  the  opniioo  of  the  judge,  or 
the  court  above,  or  a  special  case  drawn  up 
and  settled  by.  counsel  on  both  sides. 

VERDITER,  a  kind  of  mineral  snb- 
stance,  sometiines  used  by  the  punters,  *c. 
^a  bhie;  btft  more  nsnally  mUed  with 
a  yellow  for  a  green  colour. 

VERDOy,  in  heraldry,  denotes  a  bor- 
dare  of  a  coat  of  arms,  charged  with  any 
kinds  or  parts  ^  flowers,  fruits,  seeds, 
plants,  Ac. 

VERGE,  signifies  the  compass  of  the 
King's  court,  which  bounds  the  jurisdiction 
of  the  Lord  Steward  of  the  Household ; 
and  which  is  thought  to  have  been  twelve 
miles  round. 

The  ttnn  verge  is  also  used  for  a  stick  or 
rod,  whereby  one  is  admitted  tenant  to  a 
copyhold  esute,  by  holding  it  m  his  band, 
and  swearing  fealty  to  the  lord  of  the  ma- 
nor. 

VERGERS,  certain  officers  of  the  courts 
of  Ring's  Bench  ai|d  Common  Pleas,  whose 
bnshiess  it  is  to  carry  white  wands  before 
thejndges. 

There  are  also  vergers  of  cathedrals  and 
coliegiate  churches,  who  carry  a  rod  tipped 
with  silver  before  the  bishop,  dean,  &c. 

VERGETT^,  in  heraldry,  denotes  a 
pallet,  or  small  pale ;  and  hence,  a  shield 
divided  by  such  pallets,  is  termed  ver- 
gette. 

VERJUICE,  a  liquor  obtained  frond 
grapes  or  apples,  nnfit  for  wine  or  cyder ; 
or  fi'om  sweet  ones,  whilst  yet  acid  and  un- 
ripe, lu  chief  use  is  in  sauces,  ragoute, 
^c.  though  it  is  also  an  ingredient  in  some 
medicinal  compositions,  and  is  used  by  the 
wax- chandlers  to  purify  their  wax. 

VERMES,  in  natural  history,  the  last  class 
of  the  aniHial  kmgdom,  accordmg  to  the 
iJmuexa  sy^em.  The  animals  in  this  class 
are  not  merely  those  commonly  knoWn  by 
the  name  of  worms,  but  likewise  those 
which  liave  the  general  character  of  being 
"  slow  in  motion,  of  a  soft  substance,  ex- 
tremely tenacious  of  life,  capable  of  re-pro- 
ducing such  parts  of  their  body  as  may  have 
been  taken  avray  or  destroyed,  and  inha- 
biting moist  places,"  There  are  five  orders 
in  th^  class,  m.  the 

Testacea 


Infusoria 
Intestiiia 
Afollvaca 


Zoophyta 
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These  animals  are  generally  coBti^ered 
as  the  lowest  in  the  scale  of  animated  be- 
ing.   The  simplicity  of  their  form,  the  hu- 
mility of  their  stAtloB,  and  the  low  degree 
of  sense  and  motion  which  they  seem  to  en« 
joy,  have  rendered  them  objects  of  but  lit- 
tle attention  to  mankind  in  general,  except- 
ing as  they  contribute'  to  the  supply  of  their 
wants,  or  to  render  themselves  formidable^ 
by  the  pain  and  dbtress  which  theyocca«\ 
sion  to  those  bodies  which  nature  seems  to 
have  destined  for  their  habitation.    But,  to 
fbt  corions  investigator  of  the  ways  of  hea- 
ven, every  part  of  the  vast  creation  be- 
comes interestiug,  and  this.dass  of  animated 
beings,  has,  in  later  times,  attracted  a  con- 
siderable share  of  attention.    To  tliis  they 
seem  fully  entitled,  if  we  consider  the  num*^ 
her  of  animals  which  are  included  under 
the  general  name  of  worms :  if  we  observe 
the  simplicity  of  form  in  some  of  tliem,  and 
the  complicated  structure  of  others;  in 
short,  if  we  reflect  on  the  various  modes  iq 
which  fliey  are  propagated,  and  on  the  snr^ 
prising  faculty,  which  many  of  them  poset 
sess,  of  spontaneous  reproduction :  the  ima- 
gination will  be  astoniMied  with  their  num- 
ber and  variety,  and  confounded  by  their 
wonderfiil  properties.  The  waters  are  peo- 
pled with    myriads    of  .animated   bein^^ 
which,  though  invisible  to  our  unassisted 
eyes,  are  unquestionably  endowed  with  or- 
gans as  perfect  as  tlie  hirgest  animals,  since> 
like  these,  they  re-prodnce  others  similar 
to  themselves,  and  hold  in  the  scale  of  na- 
ture a  rank  as  little  equivocal,  though  less 
obvious  and  obtrusive.    The  elegance'  of 
form,  and  beauty  of  colour,  which  some  of 
the  *'  moUusca,"  and  **  zoophyta  "  possess, 
cannot  fail  to  render  them  objects  of  admi- 
ration to  the  most  itidififcrent  observer. 

VERMICELLI,  a  composition  of  floury 
cheese,  yolks  of  eggs,  sugar,  and  saffron,  re- 
duced to  a  paste,  and  formed  into  long 
slender  pieces,  like  worms,  by  forcing  it 
with  a  piston  tlirough'  a  number  of  UtUe 
holes 

VERNIER,  a  scale  adapted  for  tlie  gra- 
duation of  mathematical  instruments,  sQ 
called  from  Pierre  Vernier  the  inventor. 
Under  the  article  Barometer  will  be  seen 
some  account  of  this  scale  as  applied  to  that 
instrument,  here  we  shall  take  it  up  more 
generally. 

This  scale  is  derived  from  the  following 
principle.  If  two  equal  right  lines,  or  cir- 
cular arcs9  A  B,  are  so  divided,  that  the 
number  of  equal  divisions  in  B  is  one  less 
tliAD  thennmber  of  equsd  divisions  in  A,  the^^ 
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wiH  theesees  of  one  dmnoD  of  A^becom- 
poanded  of  the  ratiot  of  one  of  A  to  A»  and 
of  one  of  B  to  B.  For,  let  A  eontain  11 
ptrtg,  then  one  of  A  to  A  is  as  1  to  11,  or 

—•    Let  B  coDtaio  10  parts,  tlieo  one  of 

1 


B  to  B  is  as  1  to  10,  or—.    Now  J^^rr 


10- 


10 


'10  X  11""  10^  11* 


_11-rlO 
""lOX  11 
Or  if  B  cootaba  n  parts,  and  A  contains 

n-^-l  parts ;  tben  ~  is  one  part  of  B,  taA 


r^^  one  part  of  A*  And-  —  "j  ■  : 


nx  n+l 

The  most  commodious  divisions,  and 
their  aliqnot  parts,  into  which  the  degrees 
tia  the  circohir  limb  of  an  instrument  may 
be  supposed  to  be  diridec^  depend  on  the 
radius  of  that  instrument 

Let  R'be  the  radius  of  a  circle  in  inches ; 
and  a  degree  to  be  divided  into  n  parts,  each 

being  -  th  part  of  an  bch. 

Now  the  circumference  of  a  circle,  in 
parts  of  ite  diameter  2  R  inches,  i^  3.1415926 
X  2R inches. 

Then  360"  :  3.1415926  X  2  R  :  :  1" : 
3.1415926 

"360 


IxSRIaches. 


OV,  0.01745329  X  R  is  the  length  of  one 
degree  in  inches. 

Or,  0.01745329  X  R  X  P  is  the  length  of 
1^,  in  pth  parts  of  an  incli. 

But  as  every  degree  contains  n  times  such 
parU,  therefore  «s=0.01745329  X  R  X  p. 

The  most  commodious  perceptible  divi- 

.     .    1    •   1     *      ... 
sion  u  ^  or  7-  of  an  men. 

o         10 

Example,  Suppose  an  instmment  of  30 
inches  ladius,  into  how  many  convenient 
parts  may  each  degree  be  divided  ?  how 
many  of  these  parts  are  to  go  to  the  breadth 
of  the  vernier,  and  to  what  parts  of  a  de- 
gree may  an  observation  be  made  by  that 
instrument  ? 

Now,  0.01745  X  R=  0.5236  inches,  the 
length  of  each  degree :  and  if  p  is  supposed 

idMmt  ^  of  an  inch  for  one  divisioD  i  thaa 

o 

0.5236  X  P=  4.188  shovfs  the  number  of 
such  parts  m  a  degree.  But  as  thia  number 
must  be  an  integer,  let  it  be  4,  each  being 
15';  and  let  the  breadth  of  the  temier  con- 
tain 31  of  those  parts,  or  Tf,  and  be  di- 
vided into  SO  parts. 
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Here«=i;m=l;the.!x^= 
—  ofad^ree,  or  30^,  which  is  Oe  least 


part  of  a  degree  that  i 

If.=  l,«.d«=^5th«lxi  = 

60 
— — -  of  a  mmnte,  or  2<r. 

VERONICA,  in  botaqr*  sp<gdwgff>  a  ga. 
nus  of  the  Diandrk  MoMgynia  dav  aad 
<^ffder.  Natural  order  of  Personate.  Fe- 
dicohures,  Jossieu*  Essential  character:  ea* 
roIU  fiMir-clefl,  wheetsbaped,  with  the  low* 
est  segment  narrower ;  capsule  msp^Btttf 
two-celled.    There  are  fiAy>seveo  speeks. 

VERSED  smeifan  arc*,  a  segment  of 
the  diameter  of  a  drde,  lying  between  the 
fiK>t  of  a  right  sine,  and  the  lower  eztreanty 
of  the  arch. 

VERT,  in  heraldry,  the  term  for  a  gfooi 
cohNir.  It  b  called  vert  in  the  Uaaonaf 
the  coats  of  all  under  the  degree  of  nobles; 
but  in  coats  of  nobility,  it  is  cidled  eme- 
rald ;  and  in  those  of  kings,  Venos.  In  en- 
graving, it  is  ejqiressed  by  disj^wihii  or 
lines  drawn  athwart  from  ri^t  to  kft^fiam 
the  dexter  chief  comer  to  the  sinislcr 
base. 

Vert,  or  Orbbh  hue,  m  Ibreat  law,  asy 
thing  that  grows  and  bears  a  green  leaf 
vritbin  the  forest,  that  may  cover  a  de«. 
This  is  divided  into  over-vert  and 
vert i  oververt is  the  great  woods ^ 
in  law-books,  are  usually  called  hauit-bois  i 
nether-vert  u  the  under  woods,  otherwise 
called  sub-bois.  We  sometinies  also  meeC 
vrith  special  vept,  which  denotes  all  trees 
growhDg  in  the  Ring's  woods  vrithin  the  l»- 
rest;  and  those  which  grow  in  other  nsea's 
woods,  if  they  be  such  trees  as  bear  final  la 
feed  the  deer. 

VERTEBRS,  In  anatomy,  the  twenty- 
four  bones  of  which  the  spine  consista,  mi 
on  vTfaich  the  several  motions  of  the  traak 
of  our  bodies  are  performed. 

VERTEX  is  used,  in  astronomy,  lor  the 
point  of  heaven  perpendicularly  over  oar 
heads,  properly  called  the  zenith. 

VERTICAL  circle^  in  astronomy,  a  grtet 
circle  of  the  sphere,  passhig  thnmgli  iK 
zenith  ai^d  nadir,  and  cutting  the  boiten  lU 
right  angles:  it  is  odierwise  cnDed  asi- 
muth. 

Vbrtical  prtnw^  is  that  vertical  drdeer 
azjnmth  which  passes  through  the  polea  ef 
the  mericfian ;  or  which  Is  parpendiailM'  to 
the  meridian,  and  passes  thrai^  the  efai* 
Boctial  pomts. 


Digitized  by 


Google 


VES 

Vertical  plane,  in  penpective,  'u  apl«ne 
peipendicular  to  the   geometrical  plane,  • 
passing  through  the  eye,  and  catting  the 
penpectiTe  plane  at  ri^t  angles. 

ViRTiCAL  phmBf  |u  conies,  is  a  plane 
passhig  through  the  Tettex  of  Uie  cone,  and 
parallel  to  any  oonie  section. 

VESPA,  in  natorai  history,  ihe  wagp. 
Month  horny,  with  a  compressed  jaw ; 
feelers  foor,  nneqnal,  filiform;  antennas 
Sliibno,  the  fint  johit  longer  and  cylin^ 
drical)  eyes  Unear;  body  glabroos;  up* 
^er  wings  folded  in  each  sex;  sting  pnn- 
{ent;  concealed  in  the  abdomen.  More 
Clian  two  hundred  species  have  been 
noflierated,  divided  into  three  sections, 
Krhich  are  again  divided  into  sub^^ections. 
i.  Tongne  simple;  or  without  any.  B. 
ToDgoe  bifid,  retractile.  C.  Tongue  in« 
lected,  and  fire-cleit.  Wasps  lire  mostly 
D  numerous  societies,  constructing  cnrions 
leits,  or  combs,  generally  under  ground ; 
hey  prey  upon  other  insects,  especially 
»ee8  and  flies,  and  devour  meal,  bread,  and 
mit;  the  larva  is  soft,  without  feet,  and 
eeds  on  the  nectar  of  flowers  and  honey ; 
be  pupa  quiescent,  and  has  the  rudiments 
f  wings,  V.  vulgaris,  or  common  wasp^ 
( wen  known  to  every  one.  The  nest  of 
tiis  species  is  a  highly  curious  structure, 
ad  is  prepared  beneath  the  surfiice  of  some 
ry  bank,  or  other  convenient  situation, 
to  shape  is  that  of  an  upright  oval^  often 
leasuring  ten  or  twelve  inches  at  least 
I  diameter;  it  consists  of  several  ho- 
lontal  stages  or  stories  of  hengonal 
sUs,  flie  interstibes  of  each  story  being 
>nnected  at  intervals  by  upright  pillars ; 
id  the  exterior  surface  of  the  nest  consists 
'a great  many  layers  or  pieces,  disposed 
'er  each  other  in  sucba  manner  as  best  to 
cure  the  interior  cavity  from  the  effects 
cold  and  moiature;  the  whole  nest,  com- 
isiog  both  walla  and  cells,  is  composed  of 

substance  very  much  resembling  the 
aiser  kinds  of  whitish-brovm  paper,  and 
nsists  of  the  fibres  of  various  dry  vegeta- 
e  substances,  sigglutinated  by  a  tenacious 
id,  discharged  from  the  mouths  of  the  in- 
cts  during  their  operations.  The  female 
tsps  deposit  their  eggs  m  the  cells,  one  in 
ch  cell  appropriated  for  that  purpose; 
ffl  these  are  hatched  the  larva,  or  mag- 
ti^  vdnch*  bear  a  near  resemblance  to 
Me  of  bees:  they  are  fed  by  the  laboup- 
;  wasps  widi  a  coarse  kind  of  honey,  and 
en  arrived  at  thehr  full  size,  close  up 
ir  respective  cells  with  a  fine  tissue  of 
en  filanBents,  and,  after  a  certain  period, 
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emerge  in  their  complete  or  perfect  form. 
The  male  insect,  like  the  male  bee,  is  desti- 
tute of  a  sting.  The  society  or  swarm  of 
the  common  wasp,  consists  ot  a  vast  num- 
ber of  neutral  or  labouring  insects,  a  much 
smaller  number  of  males,  and  still  fewer  fe- 
males. They  do  not,  like  bees,  prepare  and 
lay  up  a  store  of  honey  for  winter  use ;  but 
the  few  which  survive  the  season  of  their 
birth,  remain  torpid  during  the  colder 
months. 

V.  crabo,  the  hornet,  is  a  species  of  a  far 
more  formidable  nature  than  the  common 
wasp,  and  |s  of  considerably  larger  size :  its 
colour  is  a  tawny  yellow,  with  ferruginous 
and  black  bars,  and  variegations.  The  nest 
of  this  species  is  generally  built  in  the  ca- 
vity of  some  decayed  tree,  or  immediately, 
beneath  its  roots ;  and  not  unfrequently  in 
timber  yards  and  ether  rimilar  situations. 
It  is  of  smaller  sice-than  that  of  the  wasp, 
and  of  a  som^wfaa^  globular  form,  with  an 
opening  beneath ;  the  exterior  shell  con- 
sisting of  more  or  few  layers  of  the  same 
strong  paper-like  substance  vrith  that  pre- 
pared by  the  vra^ :  the  cells  are  also  of  a 
.similar  nature,  but  much  fewer  in  number, 
and  less  elegantly  composed.  The  hornet, 
like  the  vrasp,  is  extremely  voracious. 

VESPERTUIO,  the  bat,  in  natural  his- 
tory, a  genus  of  Mammalia,  of  the  order 
Primates.  Generic  character:  teeth  erect, 
sharp-ponited,  approximated;  fore-feet  pal- 
mated,  vrith  a  membrane  surrounding  the 
body,  and  by  which  the  animal  is  enabled 
to  fly.  Bats  fly  only  by  night,  in  quest  of 
tbeb  food,  consisting  of  gnats  and  moths, 
and  vrhen  deprived  of  their  eyes,  appear  to 
feel  no  vrant  of  them,  having  a  supplemen- 
tal power  of  perception,  by  which  they 
avoid  oj^jects  in  the  way  with  nearly  aar 
much  piredsion  as  in  their  perfect  state.  In 
cold  crates  they  pass  the  winter  in  tor- 
por, a|sembling  in  holes  and  in  caverns,  m 
whicl)  they  are  occasionally  seen  adhering 
in  gr^t  numbers  to  the  walls,  and  some- 
time^ suspended  by  their  hind  legs..  The 
bon^  of  the  extremities  of  the  fore  legs  of 
ba^  are  continued  into  long  and  thin  pro- 
c^^ses,  connected  by  a  fine  and  almost 
tumsparent  skin,  vriiich  they  are  enabled  to 
i)tafold  optionally,  for  flight,  or  to  vrithdraw 
into  a  very  small  compass,  'when  they  wish 
to  repose.  The  general  division  is  into 
those  which  have  tails,  and  those  which  have 
none.    There  are  twenty-five  species, 

V.  murinus,  or  the  common  bat,  is  two 
inches  and  a  half  long,  including  its  taU, 
and>nine  wide,  and  is  of  a  reddish-brown 
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eolonr,  with  blmck  wings  aqd  ears,  the  last 
rooDded  and  small.  It  is  found  ahnost 
throughout  Europe.  When  on  the  ground, 
it  i^  frequently  unable  to  rise,  without  as- 
€:endibg  some  eminence  for  the  greater  con- 
venience of  managing  its  wings. 

V.  aoritus,  or  the  great-eared  bat,  is  dis- 
tinguished from  the  former  by  the  size  of 
•its  ears,  which  are  more  than  an  inch  long, 
^bis  is  very  common  m  Eogland,  and  iu 
manners,  food,  and^i^e  are  similar  to  those 
of  the  former.  Tliese  animals  are  stated  to 
take  their  druik,  as  well  as  food,  while  upoti 
tlie  wing,  as  they  flutter  over  streamlets  or 
ponds,  whicli  they  often  do  for  the  insect 
food  so  copiously  supplied  by  these  situa- 
tions. On  the  river  Thames,  in  a  fine  even- 
ins  in  summer,  tlicy  may  occasionally  be 
seen  to  the  number  of  several  scores,  or 
«ven  hundreds,  in  one  view.  By  the  an- 
cients the  bat  was  consecrated  to  the  god- 
« dess  of  the  infernal  regions,  and  its  general 
aspect,  and  nocturnal  flights,  and  leatliem 
wings,  render  it  not  an  inappropriate  iuha- 
1)itant  of  those  obscure  and  dismal  tenito> 
ries.  llie^  animals  are  capable  of  bemg 
tamed,  aud  have  been  brought  to  feed  froni 
a  person's  hand.  In  one  instance  of  tliis 
kidd,  they  shewed  extreme  dexterity  in 
clearing  flies  of  tlicir  wings,  which  they  al- 
ways refuie.  Tliey  paritook  of  raw  flesh, 
but  preferred  insects ;  and,  in  taking  their 
nourishment,  they  were  desii'ous  to  avoid 
observation,  and  for  tliis  purpose  stretclied 
]*ound  their  wings  before  theur  mouth. 
ITiey  occasionally  ran,  but  with  extreme 
aukwardness. 

V.  spectrum,  or  the  spectre  bat,  is  found 
in  South  America,  and  is  a  large  species,  its 
wings  extending  nearly  two  feet  and  a  quar- 
ter.   Its  chief  residence  is  in  palm-trees. 

V.  vampynis,  or  the  vampyre  bat,  is  an 
inhabitant  of  India  and  South  Ameaica,  is 
about  twelve  inches  long,  and^he  extent  of 
its  wings  is  four  feet,  and  in  some  extraor- 
dinary  inst^ices,  it  is  said,  six.  Its  tontpie 
n  pointed,  and  terminated  by  sharp  pVickles. 
It  is  reported  to  suck  the  blood  of  rattle, 
by  insertuig  the  point  of  its  tongue  into  one 
•of  their  veins  during  sleep,  so  as  to  excite 
little  or  no  pain.  This  is  ^aid  td  bo  done 
by  them  with  respect  to  men  also.  Various 
writers,  of  general  respectability,  concur  iu 
these  statements,  and  have  observed,  that 
in  some  parts  of  South  America,  and  in  In- 
dia, it  is,  on  this  account,  highly  dangerons 
lo  sleep  iu  the  open  air,  or  in  apartments 
with  ope n  whidows.  This  property  of  suck- 
ing the  blood  of  horoaii  beings,  has  long 
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been  li^ilned  of  the  hats  of  Eorope;  kt 
though  assertions  of  this  nature  are  iocspS' 
ble  of  beiiig  contradicted,  there  docs  not 
appear  to  be  any  detail  of  well  satbesti- 
cated  (acts  m  their  support.  The  twobst 
spedes  lave  no  tail. 

VESTA,  one  of  the  small  planeUiy  bo- 
dies discovered  lately  to  revolve  betifeei 
)he  planets  Mar»  and  Jupiter:  the  follow 
ing  account  is  taken  from  the  **  Philctfopbi- 
cal  Transactions." 

"  At  our  very  fiwt  observatioQi,  wilk 
magpiiyipg  powers  of  1 50  and  500,  appM 
to  the  excellent  new  fifteen-feet  reflector, 
we  found  the  planet  Vesta,  without  any  ap- 
pearance of  a  disc,  merely  as  a  point,  Gke  a 
fixed  star,  with  an  intense,  radiating  li^t, 
and  exactly  of  the  same  appearance  as  tbit 
of  any  fixed  star  of  the  sixth  magnitiule.  Ii 
the  same  manner  we*  both  aftcrwardi  aw 
this  planet  several  times  with  ourmk^ 
eyes,  When  the  sky  was  clear,  and  »heo  it 
was  surrounded  by  smaller  invisible  t^ 
which  precluded  all  possibility  of  BfetA"*! 
it  for  another.  This  proves  how  vttyfiltf 
the  intense  light  of  this  planet  is  to  ttatof 
a  fixed  star.  As  tlie  obsiervations  and  aiei- 
surements  of  Ceres,  Pallas,  ahdjtoo,  were 
made  with  the  same  eye-glasses,  htH^ 
the  thirteen-foft  reflector,  we  soon  after 
compared  the  planet  Vesta  with  tbe  sxm 
glasses  of  136  and  288  times  ta^n 
power  in  tlie  tfiirteen  feet  reOecwr.  h 
both  these  telescopes  its  image  wni  *•*■ 
out  the  least  difference,  that  of  a  fi^^^' 
of  the  sixth  magnitude,  with  an  intBsen- 
diating  liglit ;  so  that  this  new  planet  la^r 
with  Ae  greatest  propriety,  be  caBed  » 
asteroid. 

"April  26th,  in  the  evening,  st  aioe 
o'clock,  true  time,  I  succeeded  ia  eff«ctinj 
the  measurement  of  Vesta,  with  the  saine 
power  of  288,  by  meaM  of  theiliirte»^ 
reflector,  wiih  which  that  of  Cew,!*' 
and  Juno  had  been  made  ;.  aiM  KhO  ^ 
ed  by  this  reflector,  it  also 
actly  in  the  same  mahiier. 
niinated  discs,  of  2.0  to  ^ 
which  I  had  before  mnit  «iB 
siiring  the  satellites  off^Mrow^^^' 
the  smallest  disc  on^y  of  0-*  Ito«  cwM  » 
used  for  this  purpose ;  by  It  the  roawW 
nucleus  of  the  planet  Vesta,  when  tbe  due 
was  at  tlie  distance  of  611.0  lines  from  ^ 
'  eye,  appeared  ahnost  of  the  same  site,  «* 
I  mi»ttevcn  esthnate  its  diameter  ai  oi^ 
sixth  smaller.  If,  therefore,  we  attend,  wt 
to  the  full  magnitude  of  tiie  prqjectioa,  »» 
the  estunatioo  just  mentioiied,  it  IWJ*'*' 
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hy  ctkuhtiou,  that  the  apparent  diameter 
of  the  planet  Vesta  is  only  0*488  seconds, 
and  comeqaently,  only  half'  of  what  I  Iiave 
fonnd  to  be  the  apparent  diameter  of  the 
fourth  satellite  of  Satom.  lliis  extraordi- 
nary snialliiess,  with  such  an  hitense)  ra- 
diant, and  unsteady  light  of  a  fixed  star^  is 
the  more  rem^rkabb,  as,  according  to  the 
preUmhiary  calculations  of  Dr.  Gauss,  there 
can  be  no  doubt  that  this  planet  ia  fbnnd  in 
the,  same  region  t>etween  Mars  and  Jnpi- 
ter,  to  which  Ceres,  Pallas,  and  Juno  per- 
form their  revolutions  round  the  snn  ;  that, 
in  close  union  with  them,  it  has  the  same 
rosmological  origin  ;  and  that,  as*  a  planet 
of  sach  smallness  and  of  so  very  intense 
light,  it  is  comparatively  near  to  the  earth. 
Thb  remarkable  circimfistance  will  no  doqbt 
be  prodnctive  of  import>int  cosroological 
observations,  as  soon  as  the  elements  of  the 
new  pfainet  have  been  sufficiently  deter- 
»ined,  and  its  distance  from  the  earth  as- 
certained by  calculation.'* 

Much  of  what  is  said  of  Vesta  is  applica- 
ble to  the  ottier  small  pfametary  bodies  re« 
felted  to  in  thia  article. 

VESTRY,  a  place  adjoining  to  a  churchy 
where  the  vestments  of  the  minister  are 
kept;  also  a  meeting  at  such  place,  where 
the  minister,  churchwardens,  and  principal 
men  of  roost  parishes,  at  this  day,  make  a  pa* 
Hsh  vestry.  On  the  8tmday  before  a  vestry 
is  to  meet,  public  notice  ought  to  be  given, 
either  in  the  chnrcli,  or  after  divine  service 
is  ended,  or  else  at  the  church  door,  as  the 
pvishioners  come  out ,  botli  of  tlte  calUng  of 
the  meeting,  and  also  the  time  and  place  of' 
the  assembling  of  it;  and  it  is  reasonable 
then  also  to  declare  for  what  business  the 
nieeting  is  to  be  held,  tlmt  none  may  be 
»«rprised,  bat  that  all  may  hate  full  time 
before,  to  consider  of  what  is  tb  be  pro- 
posed at  the  meeting. 

VESUVIAN,  in  mineralogy,  a  species  of 
the  Flint  genaa ;  it  is  of  a  dark  olive-green, 
which  passes  into  a  blackish  green.  It  oc- 
curs massive,  often  crystalliaed.  S|>eci6c 
gravity  about  3.5.  Before  the  blow  pipe, 
it  melts,  withoot  addition,  into  a  yelk>wish 
and  feintly-translacent  glass.  It  is  found 
Bmoog  the  exovias  of  Vesuvius,  in  a  rock 
composed  of  mica,  hornblende,  garnet,  and 
caic  spar,  which  Werner  imagines  to  con- 
ititute  part  of  the  primitive  mass  on 
nhich  that  volcanic  mountain  rests.  It 
tts  abo  been  found  in  Siberia,  and  in 
KLamtscbatka.  At  Naples  it  is  cut  into 
iog  stones,  and  is  sokl  under  various  names. 


Two   specimens  have  been  analysed  by 
Klaproth ;  the  results  are  as  follow : 

Vesuvian  of  Vesuvius. 

Silica 35.50 

lime  3S.0O 

Allomioa 32.^5 

Oxide  of  iron »....    7.50 

Oxide  of  manganese  ...    0.^5 
Loss 1.50 

100.00 

Vesuvian  of  Siberia. 

Silica  1 42.00 

lime 34.00 

Allmnina..... 16.2» 

Oxide  of  iron 5-50  * 

Loss t.to 

100.00 

VESUVIUS,  a  famous  voU^ano,  or  hom- 
ing mountain,  situated  only  six  miles  east  of 
the  city  of  Naples,  in  Italy.  See  Volcano. 

VIBRATION,  in  mechanics,  a  regular 
reciprocal  motion  of  a  body,  as,  for  exam- 
ple, a  pendulum,  which,  being  freely  sus- 
pended, swings  or  vibrates  from  side  to 
side.  Mechanical  authors,  instead  of  vibra- 
tion, often  use  the  term  oscilhition,  espe- 
eialfy  when  speaking  of  a  body  that  thus 
swings  by  means  of  its  own  gravity  or 
weight. 

The  vibrations  of  the  same  pendnlum  are 
ail  isochronal ;  that  is,  they  are  performed 
in  an  equal  time,  at  least,  in  the  same  lati- 
tude ;  for  in  lower  latitudes  they  are  found 
to  be  slower  than  in  higher  ones.  See  Pen- 
dulum. In  our  latitude,  a  pendulum  39} 
JDches  long  vibrates  seconds,  makmg  60  vi- 
brations in  a  minute. 

llie  vibrations  of  a  longer  pendulum 
take  up  more  time  than  those  of  a  shorter 
one,  and  that  in  the  sub-duplicate  ratio  of 
the  lengths,  or  the  ratio  of  tlie  square 
roots  of  the  lengths.  Thus,  if  one  pen- 
dulum be  40  inches  long,  and  another  only 
10  inches  long,  the  fbrmer  will  be  dou- 
ble the  time  of  the  hitter  in  performing  a 
vibration ;  for  v^  40  :  v'  10  ;:  y'  4  :  v'  1, 
that  is,  as  2  to  1.  And  because  tlie  num- 
ber of  vibrations,  made  m  any  given  time, 
is  reciprocally  as  the  duration  of  one  vibra- 
tion, therefore  the  number  of  such  vibra-r 
tions  is  in  the  reciphscal  subduplicate  ratio 
of  the  lengths  of  tlie  pendulums. 

Vibrations  of  a  stretched  chord,  or 
etrittg^,   arise  f/om  its   ehisticity  -,   which 
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poiwer  .b«ing  in  thia  ewe  siinilar  to  gravHy, 
as  acting^  umfonply,  tlie  vibrations  of  a 
chord  foltow  the  same  laws  as  those  of  pen« 
dnlams.  Consequently  the  vibrations  of 
the  same  chord,  equally  stretched,  though 
they  be  of  unequal  lengths,  are  isochronal, 
or  are  performed  in  equal  times;  and  the 
squares  of  the  times  of  vibration  are  to  one 
another  inversely  as  tlieir  tensions,  or 
powei  i  by  which  they  are  stretched.  The 
vibrations  of  a  spring,  too,  are  proportional 
to  the  powers  by  which  it  is  bent.  These 
foIU>w  the  same  laws  as  those  of  the  chord 
and  pendulum ;  and  consequently  are  iso- 
chronal, which  is  the  foundation  of  spring- 
watches. 

ViBEATioNs  are  idso  used  in  physics,  4ec. 
and  for  several  other  regular  alternate  mo- 
tiouB.  Sensation,  for  instance,  is  supposed 
to  be  performed  by  means  of  the  vibratoiy 
motion  of  the  contents  of  the  nerves,  begun ' 
by  external  objects,  and  propagated  to  the 
brain.  This  doctrine  has  been  particularly 
illustrated  by  l>r.  Hartley,  who  has  extend- 
ed it  further  than  any  other  writer,  in  esta- 
Idishmg  a  new  theory  of  our  mental  opera- 
tions. The  same  ingenious  author  also  ap- 
plies the  doctrine  of,  vibrations  to  the  ex- 
planation of  muscidar  motion,  which  ha 
thinks  is  performed  in  the  same  general 
manner  as  sensation  and  the  perception  of 
ideas^  For  a  particnlar  account  of  his 
theoiy,  and  the  arguments  by  which  it  is 
mpported,  see  his  ^  Observations  on  Man,* 
▼oLi.:  see  also  BeUmm's  "<  Elements;" 
and  '*  Introductory  Eanys  to  Hartley,'*  by 
Dr.  Priestley. 

VIBRIO,  in  natural  history,  a  genus  of 
the  Vermes  Inftnoiia  class  and  order. 
Worm  invisible  to  the  naked  eye,  very  sim- 
ple, round,  elongated.  There  are  twenty 
apecies,  described  by  Adams,  and  other 
authon  on  the  microscope. 

VIBURNUM,  m  botany,  Unamstmus,  a 
genus  6f  the  Pentandria  Trigynia  class  and 
order.  Natural  order  of  Dumosae.  Capri- 
foUa,  Jussien.  Essential  character:  calyx 
five-parted,  superior;  corolla  five-deft; 
^  berry  one-seeded.  There  are  twenty-three 
apedes. 

VICAR,  one  who  supplies  the  place  of 
another.  The  priest  of  every  parish  is  call- 
ed rector,  unless  the  piaedial  tithes  are  ap- 
propriated, and  then  he  is  stiled  vicar;  and 
when  rectories  are  appropriated,  vicara  are 
to  supply  the  rector's  phice.  For  the  main- 
tenance of  the  vicar,  there  was  then  set 
apart  a  certain  portioQ  of  the  tithes,  com* 
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mody  about  a  third  part  of  tlie  wbole ,  vliick 
are  now  what  are  odled  tbe  vicarial  tithes, 
the  rest  bemg  reserved  to  the  use  of  tbosc 
bouses  which,  for  the  like  reason,  are  tens- 
ed the  rectorial  tithes. 

VICARAGE.  For  the  most  part  vi- 
carages were  endowed  upon  appro^ 
tions ;  but  sometimes  ricarages  bave  ben 
endowed  without  any  eppropriaiion  of  the 
parsonage ;  and  there  are  several  obaRbei 
where  the  tithes  are  wholly  inpropriated, 
and  no  vicarage  endowed ;  aad  tboe,  the 
impropriators  are  boupd  to  naiatain  cniatei 
to  perfiMm  divuie  service,  &c  The  par- 
sons, patron,  and  ordinary,  may  create  a  vi- 
carage, and  endow  it;  and  ia  tine  of  fi" 
cancy  of  the  church,  the  patroo  and  oii* 
nary  may  do  it ;  but  the  ordinary  akoe 
eanoot  create  a  vicarage,  without  tlw  pa- 
tron*^ assent 

VICE,  ia  smidiety,  and  other  arhea- 
ployed  m  metals,  is  a  machine,  or  iartn- 
ment,  serving  to  hold  (ast  auythiasthey 
are  at  work  upon,  whether  it  is  to  beiH 
bent,  riveted,  &c.  To  file  sqaare,  it  ■ 
absolutely  necessary  that  the  v>ce  be  pboed 
perpendicubur,  with  its  chaps  paraUd  ti  the 

woriL-bench. 

Vice,  hand,  isaamdlkindof  riceMn- 
ing  to  hold  the  lesser  works  u,  that  reqvc 
often  tnrniag  about.  Of  these  tkoe  »< 
two  kmds^:  the  broad-chapped  ku^^ 
which  ia  that  commody  used ;  ad  tke 
aqnare-nooed  band-vioe,  seldom  oied  bat  ftr 
filing  amali  round  work. 

Vice  is  also  a  madnne  ased  by  tke^- 
ilers  to  turn  or  draw  lead  mto  fltl  i*^ 
with  grooves  on  each  aide  to  receive  the 
edges  of  the  ghtts. 

VicB  is  also  Qsed,  id  the  coaipen^  ^ 
divers  words,  to  denote  tbe  rekliM  p 
aoniethhig  that  cornea  instead,  or  is  Ae 
pkce,  of  another;  art  vice-a<hDif4 /*^ 
chancellor,  vioe-cfaamberiain,  vke-pre*^^ 
£cc.  are  officers  who  take  place  ie  ihr  v- 
seace  of  admirals,  &c  See  tbe  vt^ie 
Adbural,  iic* 

VICIA,  in  botany,  oefdh,  agcMi«^^ 
Diaddptia  Decandria  dasB  and  oid^K|* 
turd  order  of  Pnpilionaceafc,or  L^udi^ 
Esseiitid  diaracter:  ati|^  tiaasfU""? 
bearded  on  the  lower  aide.  Itat  «< 
twenty-five  spedea. 

VICINAGE,  boL  law,  comom  rf«> 
nage  is,  where  the  ^habitants  of  two  ^ 
ships,  which  He  cootigvovB,  haveoHdy* 
tereemmooed  with  one  another,  Am  be<^ 
of  the  one  strayhig  wit«ally  into  d»  •t^ 
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fields  without  any  molettatioii  from  either. 
Thii»  indeed,  Is  only  a  pemuarife  rigfat,  in- 
tended to  excnae  what,  in  ttrietDest,  is.a 
trespass  in  both,  and  to  prevent  a  moltipK* 
city  of  suits ;  and  therefore  either  township 
may  inclose  and  bar  oat  the  other,  though 
tbey  have  intercommoned  time  oot  of  mind. 
Neither  lias  any  person  of  one  town  a  ri^t 
to  pot  his  beasts,  originally,  into  the  otlier'a 
common ;  but  if  they  escape  and  stray  there 
of  themselves,  the  law  does  not  punish 
trespass. 

VI  £T  ARMIS,  wUkfiree  dad  arms,  in 
bw,  are  words  used  in  indictments,  de- 
clarations, &c.  to  express  the  chhrgO  of 
forcible  and  violent  committing  any  crime 
or  trespass ;  but  on  appeal  -of  death,  on  a 
kfllmg  with  a  weapon,  the  words  vi  ti  armia 
are  not  necessary,  because  they  are  im- 
plied; so  in  an  indictment  of  forcibly  en- 
try aneged  to  have  been  made  moaa  /brti^ 
&c 

VI£TA  (Francis),  in  biography,  a  very 
celebrated  French  mathematician,  vras  bom 
in  1540,  at  Fontenai,  a  province  of  France. 
Among  other  branches  of  learning  in  which 
he  excelled,  he  was  one  of.  the  most  respec- 
table mathematicians  of  the  sixteenth  cen- 
tury, or  indeed  of  any  age.    His  writings 
abound  vrith  narks  of  great  orighmlity,  and 
the  finest  genius,  as  weU  as  uitense  applica- 
tion.   His  application  was  such,  that,  it  is 
said,  he  has  sometimes  remained  in  his  stu- 
dy for  thrae  days  together,  without  eating 
or  sleeping.    His  inventions  and  improve- 
ment^  in  aJl  parts  of  the  mathematics,  were 
very  considerable.    He  was  in  a  manner 
the  inventor  and  introducer  of  specious  al- 
gebra, in  which  letters  are  used  instead  of 
numbers.     He  made  alsa  considerable  im- 
provements in  geometry  and  trigonometry. 
He  gave  some  masterly  tracts  on  trigonome- 
try, both  plane  add  spherical,  vrhich  may 
be  fkmnd  in  tho  collection  of  his  works, 
published  at  Leyden  in  1646,  by  Schooten, 
besides  another  large  and  separate  volume 
in  folio,  published  in  the  author's  life  time, 
at  Paris,  in  1579,  contamini^  extensive  tri« 
gonoDietrical  tables,  with  the  construction 
and  use  of  the  same.    To  this  complete 
treatise  on  trigonometry,  plane  and  spheri- 
cal,   ar^  subjoined  several  nusceUaneous 
problems  and  observations,  such  as,  the 
inadratare  of  the  circle,  the  duplication  of 
ihe    cube,    &c.    Computations   are   here 
pven  of  the  ratio  of  the  diameter  of  a  cir- 
cle to  the  circumference,  and  of  the  length 
tf  the  sign  of  one  minute,  both  to  a  great 
VOL.  VI. 
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many  places  of  figures;  by  which  he  found 
that  the  sine  of  one  minute  is 

between  S908881959 
and  S90888f056 

also  the  diameter  of  a  circle,  being  1000. 
Ice.  that  the  perimeter  of  the  mscribed  and 
circumscribed  polygon  of  393216  sides,  will 
be  as  follows,  viz.  the 

^"^po^rgo^  i  314159*6535 

Perimeter  of  the  circnm*  ?  «,  .^Ko-ise^r 

scribed  polygon J  31415926537 

and  that  therefore  the  qrcumference  of  the 
circle  lies  betureen  those  two  numbers. 

Yieta  was.  also  a  profound  decypherer, 
an  accomplishment  that  proved  very  usefiil 
to  hb  country.  As  the  different  parti  of 
the  Spanish  monarchy  lay  very  distant  from 
one  another,  when  they  had  occasion  to 
communicate  any  secret  designs,  they 
wrote  them  in  ciphers  and  unknown  cha- 
racters, during  the  disorders  of  the  league : 
the  cipher  was  composed  of  more  than  500 
dififerent  characters,  which  yielded  their 
hidden  contents  to  the  penetrating  genius 
of  Vieta  alone.  His  skill  so  disconcerted 
the  Spanish  councils  for  two  years,  that  they 
published  it  at  Rome,  and  other  parts  o^ 
Europe,  that  the  French  King  had  only  dis* ' 
covered  their  ciphers  by  means  of  magic. 
He  died  at  Paris,  m  the  year  1605,  in  the 
sixty-tlurd  year  of  his  age. 

VIEW,  in  law,  is  generally  where  a  real 
action,  or  an  action  of  trespass,  is  brought 
in  any  of  the  Courts  of  Record  at  West- 
minster, and  it  shall  appear  to  the  court  to 
be  proper  and  necessary  that  the  jurors 
should  have  a  view,  they  may  order  special 
writs  oC  dUMMfoSf  or  babema  corpora,  to 
issue,  commanding  the  sheriff  to  have  six 
of  the  first  twelve  of  the  jurors  therein 
named,  or  of  some  greater  number  of  them, 
at  the  place  in  question,  &c.  Xiiis  is  done 
where  it  is  of  any  importance  to  the  deter- 
mination  of  the  cause,  to  be  acquainted 
with  the  local  situation  and^ctoal  state  of 
the  place  iigured.  _ 

VILLAIN,  or  Villrin,  in  our  ancient 
cttstomK,  denotes  a  man  of  servile  and  base 
condition,  m.  a  bondman  or  servant :  and 
there  were  anciently  two  sorts  of  bondmen 
or  villauM  in  Englaud :  the  one  termed  a 
villaui  in  gross,  who  was  immediately  bound 
to  the  person  of  his  lord  and  bis  hc^ ;  the 
other  a  villain  regardant  to  a  manor,  ha 
being  bound  to  his  lord  as  a  member  ba> 
li 
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lOOgiBg  and  annexed  to  the  manor  whereof 
tlie  lord  was  owner;' and  he  was  properly 
a  pure  villain,  of  whom  the  lord  took  re- 
demption to  marry  \m  daughter,  and  to 
make  him  free ;  and  whom  the  lord  might 
put  out  of  his  lands  and  tenements,  goods 
and  chattels,  at  his  will,  and  beat  and  chas- 
tise, but  not  maim  him. 

VINCULUM,  in  algebra,  a  mark  or 
character,  either  drawn  over,  or  including, 
or  some  other  way  accompanying,  a  factor, 
divisor,  dividend,  &c.  when  it  is  com- 
pounded of  ^several  letters,  quantities,  or 
terms,  to  connect  them  together  as  one 
quantity,  and  show  that  tliey  are  to  be 
multiplied,  or  divided,  •be  together.  Vieta 
0rst  used  the  bar  or  line  over  the  quanti- 
ties, for  a  vinculum,  thus  a  -|-  6 ;  and  Albert 
Girard  the  parenthesis,  tlius  /'«  +  ^^ ;  tlie 
former  way  being  now  chiefly  used  by  the 
English,  and  the  latter  by  most  other  Eu- 
ropeans. TTins  a  +  6  x  c,  or  /'a  -|-  &>)  X  c, 
denotes  the  product  of  c  and  the  sum  «  -|-  6 
considered  as  one  quantity.  Also  ^a-\'bf 
or  ^fa^bjy  denotes  the  square  root  of 
the  sum  a  4*  ^*  Sometimes  the  .mark  :  is 
set  before  a  compound  factor,  as  a  vincu- 
lum, especially  when  it  is  very  long,  or  an 
mfinhe  series :  thus  3«X  :1  —  Sor+Sx* — 
4x'  +  5x\  &c. 

VINE.    SeeViTis. 

VINCA,  in  botany,  periwinkle^  a  genus 
of  the  Pentandria  Monogynia  class  and 
order.  Natural  order  of  Contorts.  Apo- 
.cineae,  Jussieu.  Easeiitial  character :  con- 
torted; follicles  two,  eroct;  seeds  naked, 
lliere  are  five  species. 

VINEGAR  is  a  liquor  of  an  agreeable 
teueU,  a  pleasant  and  strongly-acid  taste, 
and  of  a  hue  varying  from  light^ed  to 
brown-straw  colaur;  and  is  prepared  by 
fermenting  any  substance  or  compound 
winch  has  already  undergone  tlie  spirituous 
fermentation^  Vinegar,  therefore,  may  be 
made  immediately  from  any  wine,  malt 
liquor,  cyder,  &c. ;  or  from  the  juice  of  the 
grape  and  other  fruits;  from  infusion  of 
malt,  or  any  saccharine  Uquid,  through  tlie 
iofeermedinm  of  vinous  ferment^ion.  Botli 
these  methods  are  actually  practised  with 
complete  snccess.  To  make  vinegar  out  of 
a  liqdor  contaming  suitable  materials,  it  is 
only  necessary,  1st,  to  allow  some  access 
of  air  to  tlie  vessel  in  which  it  i»  kept ;  and, 
Sd,  to  keep  it-  in  a  temperature  rather 
higher  tlian  tliat  of  the  atmosphere  in  this 
climate,  tliat  is  to  say,  about  Tb'*  to  80°. 
It  vi  ftlso  almost  essential,  where  a  liquor 
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already  fermented  is  employed,  to  add  a 
portion  of  yeast,  or  any  other  fcroient;  for 
though  any  fennented  Uquor,  if  kept  in  a 
moderate  temperature  in  an  opeo  veiiel, 
will  spontaneously  run  soar,  or  becone 
changed  to  vinegar ;  this  chai^;e  is  too  gn- 
dual  to  produce  this  add  in  perfection,  and 
the  first  acetified  portion  turns  mouldy  be* 
fore  the  last  has  become  sour :  bpt  where 
tlie  substance  employed  has  not  yet  onder- 
gone  fermentatioq,  the  whole  process  of  the 
vinous  and-  subsequent  acetous  fermenta- 
tion will  go  on  unintemiptedly  with  the 
same  ferment  which  at  first  set  it  in  action, 
which  happens,  for  example,  m  the  makm; 
vinegar  from  malt,  or  from  sugar  and  water. 
In  this  country  vinegar  is  chiefly  made  from 
malt.  The  following  is  the  usoal  procesi 
in  London:  A  mash  of  malt  and  hot  water 
is  made,  which,  after  infusion  for  an  hooK 
and  a  half,  is  conveyed  into  a  cooler,  a  few 
inches  deep,  and  thence,  when  soffidentiy 
cooled)  into  large  and  deep  feraieotiBg 
tun»,  where  it  is  mixed  with  yeast,  and  kept 
in  fermentation  for  four  or  five  chiys.  The 
liqnor  (which  is  now  a  strong  ale  withiot 
hops)  is  then  distributed  into  smaller  bir* 
relsy  set  close  together  in  a  stoved  chua- 
ber,  and  a  moderate  heat  is  kept  op  for 
about  six  weeks ;  during  which  the  fenses- 
tation  goes  op  equally  and  uniformly  till  the 
whole  is  soured.  This  is  then  emptied  iots 
common  barrels,  which  are  set  m  row 
Xoften  of  many  hundreds)  in  a  field  in  the 
open  air,  tlie  bung-hole  being  jost  covered 
with  a  tile,  to  keep  off  the  wet  bnt  to  allov 
a  free  admission  of  air.  Here  the  liqaor 
remains  for  four  or  five  months,  accordli| 
to  the  heat  of  ^  weather,  a  gentle  fer- 
mentation being  kept  op  till  it  beeoaes 
perfect  vinegar.  This  is  finished  Ui  tbe^ 
lowing  way :  I^tf|^  tuns  are  employed,  with 
a  false  bottom,  on  which  is  put  a  qoaatity 
of  the  refuse  of  raisins,  or  other  fiait,  k^ 
by  the  makers  of  raisin  and  other  hmt- 
madQ  wines,  called  technically  rape.  Thete 
rape-tuns  arc  worked  by  ^airs ;  one  of  then 
is  quite  filled  with  the  vinegar  from  ^ 
banels,  and  the  other  only  three-qaart^ 
fiiU,  so  that  the-  fermentation  b  €xdied 
more  easily  m  the  latter  than  the  f^raff} 
and  every  day  a  portion  of  the  '^w'^J! 
laded  from  one  to  the  other,  tiU  thie  «*« 
is  completely  finished,  ainl  fit  ftr  a^' 
Vinegar,  as  well  as  fruit- wines,  is  ^^^ 
made  in  small  quantity  for  domestic  w^ 
and  the  process  is  by  no  means  dificnff. 
The  materials  may  be  either  brown  i«l»' 
and  water  alone,  or  sugar  with  raiiii»;  «** 
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rantS;  BDd  especially  ripe  gooseberries; 
these  should  be  mixed  in  tiie  proportions 
which  would  give  a  strong  wine,  pat  into  a 
smaJl  barrel,  which  it  should  fill  about  three- 
fourths,  and  the  baug-hoie  very  loosely 
stopped.    Some  yeast,  or,  what  is  better, 
a  toast  sopped  in  yeast,  should  be  pnt  in, 
and  the  barrel  set  in  the  sftn  io  summer,  or 
a  little  way  from  a  fire  in  winter,  and  the 
fermentation  will  soon  begin.    This  should 
be  kept  up  constant,  bnt  very  moderate, 
M  the  taste  and  smell  indicate  that  the 
vinegar  is  complete.    It  shonld  be  poured 
off  dear,  and  bottled  carefully;  and  it  will 
keep  much  better  if  it  is  boiled  for  a  mi- 
nute, cooled,  and  strained  before  bottling. 
Vinegar  contains  a  considerable  quanti^ 
of  colouring  extractive  matter,  from  which 
it  can  only  be  freed  by  distillation;  the 
process  of  which  will  be  clearly  understood 
by  a  reference  to   the   article  Distil- 
lATiON.     See  also  Acetic  add.    When 
vhiegar  is  long  kept,  especially  exposed 
to  the  air,  it  becomes  muddy,  acquires 
a  mouldy,  irapleasant  smelt,  loses  its  clear 
red   colour   and  all    its    properties,   and 
finally,  is  changed  to  a  slimy  mucikige  and 
water, 

VIOL,  in  music,  a  stringed  instrument, 
resembting  in  shape  and  tone  the  violin,  of 
which  it  was  the  origui. 

VIOLA,  in  botauy,  violet,  a  genus  of  the 
Syngenesia  Monogamia  class  and   order. 
Natural  order  of  Campanaceae.    Cisti,  Jus- 
rien.    Essential  character:  calyx  five-leav- 
ed ;  corolla  five-petalled,  irregular,  horned 
at  the  back ;    anthers  cohering;    capsule 
floperior,  one-celled,  three-valvcd.    There 
are  forty- three  species:  some  of  these  plants 
are  highly  esteemed,  particuhirly  the  V. 
odorata^  sweet  violet,  for  its  fragrance ;  it 
is  a  native  of  every  part  of  Europe,  in- 
woods,  among  bushes,  in  hedges,  and  on 
warm  banks,,  flowering  early  in  tlie  spring. 
VIOUN .    See  Musical  iniiruments, 
VIOLONCELLO.  See  Musical  tas^ni- 
menU, 
VIPER.     See  Coluber. 
VIRECTA,  in  botany,  a  genus  of  the 
Pentandria   Monogynia  class   and   order. 
VaCnral  order  of  Rabiacese,  Jussieo.    Es* 
ential  character:  calyx  five-toothed,  with 
eeth  interposed ;  corolla  funnel-form ;  stig- 
la  two-parted ;  capsule  one-celled,  many- 
eeded,  inferior.    There  are  two  species, 
tr.  V.  biflora,  two-flowered  vurecta;  and 
^pratensla. 

VIRGO,  in  astronomy,  one  of  the  ^is 
r  cojiitelUitions  of  the  iodiac^  and  the 
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sixth  according  to  order.  It  is  marked 
thus  nj;,  and  in  Ptolemy's  catalogue  con- 
sists of  thirty- two  stars,  in  Tycho's  of  thirty* 
nine,  and  in  ttie  Britannic  of  eighty-nine. 

VIRTU AL/oca»,  in  optics,  ia^a  point  in 
the  axis  of  a  glass,  where  the  continuation 
of  a  refracted  ray  melts  it. 

VIS,  a  Latin  word,  signifying  force  or 
power ;  adopted  by  physical  writers  to  ex- 
press divers  kinds  of  natural  powers  or 
faculties.  Vis  impressa  is  defined,  by  Sir 
Isaac  Newton,  to  be  the  action  exercised 
on  any  body,  to  change  its  state,  eiUicr  in 
resisting,  or  moving  nniformly  in  a  rigiit 
line.  This  force  consists  altogether  in  the 
action,  and  has  no  place  in  tlie  body,  after 
the  action  is  ceased.    See  Inertia,  <&c. 

VISCUM,  in  botany,  nusseltoe,  a  genus 
of  the  Dioecia  Tetrandria  class  and  order. 
Natural  order  of  Aggregate,  Linnaeus. 
Caprifolta,  Jussieu.  Essential  character: 
male,  cal^rx  four-parted ;  corolla  none ;  flla- 
ments  none ;  anthers  fastened  to  the  calyx : 
female,  calyx  four-leaved,  superior  j  corolla 
none;  style taone;  berry  one-seeded;  seed 
cordate.    There  are  twelve  species. 

VISIBLE,  something  that  is  an  object 
of  sight  or  vision,  or  something  whereby 
the  eye  is  affected,  so  as  to  produce  a  ten* 
sation. 

The  Cartesians  say  that  light  alone  is  the 
proper  object  of  vision.  But  according  to; 
Newton,  colour  alone  is  the  proper  object 
of  sight;  colour  being  that  property  of 
light  by  which  the  light  itself  is  visible,  and 
by  which  the  imager  of  opaque  bodies  ara 
painted  on  the  retina.  Philosophers  in  ge- 
neral had  formerly  taken  for  granted,  that 
the  place  to  which  the  eye  refers  any  visi- 
ble object,  seen  by  reflection  or  refraction, 
is  that  in  which  the  visual  ray  meets  a  per- 
pendicular from  tlye  object  upon  the  reflect- 
ing  or  the  refracting  plane.  That  this  is 
the  case  wifli  respect  to  plane  mirrors  is 
universally  acknowledged;  and  some  ex* 
periments  with  nurrors  of  other  fi^rms  seem 
to  favour  the  same  conclusion,  and  thus  a&. 
ford  reason  for  extending  the  analogy  to  all 
cases  of  vision.  If  a  right  line  be  held 
perpendicularly  over  a  convex  or  concave 
mirror,  its  unage  seems  to  make  one  line 
with  it.  The  same  is  the  case  with  a  right 
line  held  perpendiculariy  within  watery  for 
the  part  which  is  wifliin  the  water  seems  to 
be  a  continuation  of  that  which  is  withoQtb 
But  Dr.  Barrow  called  in  question  this  me* 
thod  of  judging  of  the  place  of  an  object, 
and  so  opened  a  new  fiekl  of  tnquiiy  and 
debate  in  this  branch  of  science*  Thi% 
li  % 
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with  oCber  optical  investigations,  he  pub- 
lished in  his  Optical  Lectures,  first  printed 
in  1674.  According  to  him,  we  refer  e? enr 
point  of  an  object  to  tl^e  place  from  whidi 
the  pencils  of  light  issne,  or  from  which 
they  would  have  issued,  if  no  reflecting  or 
refracting  substance  intervened.  Pursuing 
this  principle.  Dr.  Barrow  proceeded  to  in- 
vestigate the  place  iu  which  the  rajs  issu- 
ing from  each  of  the  points  of  an  object, 
and  that  reach  the  eye  after  one  reflection 
or  refraction,  meet;  and  he  found  that 
when  the  refracting  surface  was  plane,  and 
the  refraction  was  made  from  a  denser  me- 
dium into  a  rarer,  tliose  rays  would  always 
meet  in  a  place  between  the  eye  and  a  per- 
pendicular to  the  point  of  incidence.  If  a 
convex  mirror  be  used,  the  case  will  be  the 
same ;  but  if  the  nurror  be  pUne,  the  rays 
will  meet  in  the  perpendicular,  and  beyond 
it,  if  it  be  concave.  He  also  determined, 
accordmg  to  these  principles,  what  form 
the  image  of  a  right  line  will  take  when  it 
Is  presented  in  different  manners  to  a  sphe- 
rioa!  mirror,  or  when  it  is  seen  through  a 
refracting  medium. '  . 

M.  Booguer  adopts  Barrow^  genera! 
maxim,  in  supposing  tliat  we  refer  objects 
,to  the  place  from  which  the  pencils  of  rays 
•eeibuifly  converge  at  their  entrance  into 
the  pupil.  But  when  rays  issue  from  below 
the  surface  of  a  vessel  of  water,  or  any 
other  refracting  medium,  he  finds  that 
there  are  always  two  d^erent  places  of 
this  seemmg  convergence :  one  of  them  of 
the  rays  that  issue  from  it  in  the  same  ver^ 
tical  circle,  and  therefore  M  with  diflferent 
degrees  of  obliquity  upon  the  surface  of 
the  refracting  medium ;  and  another  of 
those  that  fidl  upon  the  suifhce  with  the 
same  degree  tif  obfiquity, .  entering  the  eye 
laterally  with  respect  to  one  another.  He 
Uys,  soflwtfanei  ofne  of  these  images  is  at- 
tended io  by  the  mind,  and  sometimes  the 
other;  and  difierant  images  may  be  observ- 
ed by  difihrent  persons.  And  he  adds,  tliat 
an  object  plunged  in  water  afibrda  an  ex- 
ample of  this  duplicity  of  images. 

FVom  the  principle  above  illustrated,  see 
veral  remarkable  phenomena  of  vision  may 
-be  aecodnted  for:  as— That  if  the  distance 
between  two  visible  objects  be  an  angle 
that  is  insensible,  the  distant  bodies  will  ap- 
pear 9k  if  comiguons:  vrhence,  a  con- 
thmoua  body  b^g  tlie  result  of  several 
contiguous  bnes,  if  the  distances  between 
several  visibles  subtend  InseMible  angles, 
they  win  dppear  one  continuous  body; 
which  gives  a  pretty  illustration  of  the  no- 
tion  of  a  conturoom.    Hence  Also  parallel 
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lines,  and  long  vistas,  consisting  of  psralld 
rows  of  trees,  seem  to  converge  more  and 
more  the  further  they  are  extended  from 
the  eye;  and  the  roofs  and  floors  of  toBj 
extended  alleys  seen,  the  former  to  deicead, 
and  the  latter  to  ascend,  and  approsdt 
each  other;  because  the  apparent  magai- 
tudes  of  their  perpendicuUr  intervab  are 
perpetually  diminisliing,  whil^e  at  the  sane 
time  we  mistake  their  distance.  See 
Priestley's  light  and  Colours. 

The  mind  perceives  the  distance  of  fia* 
ble  objects,  1st,  From  the  difierent  coofigo- 
rations  of  the  eye,  and  the  manner  ia 
which  the  rays  strike  the  eye,  and  in  vrbicl 
the  image  is  impressed  upon  it.  For  the 
eye  disposes  itself  differently,  accordiDg  is 
the  difierent  distances  it  is  to  see ;  viz.  (or 
remote  objects  the  pupil  b  difaited,  and  tte 
crystalline  brought  nearer  the  retina,  asd 
the  whole  eye  n  made  more  globom;  m 
the  contrary,  for  near  objects,  the  popil  ii 
contracted,  the  crystalline  thrust  forwaids 
and  the  eye  lengthened.  Again,  the  dii' 
tance  of  visible  objects  is  judged  of  by  tbe 
angle  the  object  makes ;  firom  the  distinct 
or  confused,  representation  of  the  objecti; 
and  from  tbe  briskness  or  feebleness,  or  Ik 
rarity  or  density  of  the  rays.  To  this  it  is 
owing,  ist.  That  objects  which  appear  ob- 
scure or  confused,  are  judged  to  be  nor* 
remote;  a  principle  which  the  paintai 
make  use  of  to  cause  some  of  their  figsRi 
to  appear  further  distant  than  others  oa  ibe 
same  plane.  2d,  To  this  it  is  likewise  •«- 
mg,  tliat  rooms  whose  vralls  are  whiNMi 
appear  the  smaller;  that  fields  covered  wiik 
snow,  or  vrliite  flowers,  appears  ku  tkm 
when  clothed  with  grass ;  that  msm^ 
covered  with  snow,  in  the  night  tiae,  sp> 
pear  the  nearer,and  that  opaque  bodies  ap- 
pear the  more  remote  in  the  twifight 

The  magnitude  of  visible  ol^jedi,  * 
known  chiefly  by  the  aligle  €ootaiBe4b^ 
tween  two  rays  dmwn  fVora  the  two  «• 
tremes  of  the  object  to  the  centre  ef  tk 
eye.  An  object  appears  so  large  as  is  the 
angle  it  subtends;  or  bodies  seen  voder s 
greater  angle,  appear  greater;  and  ihie 
under  a  less  angle,  less,  &c.  Heaee  ik 
same  thing  appears  greater  or  less  ai its 
nearer  the  eye  or  further  off.  And  tUi  * 
called  the  apparent  magnitude.  Bat  i* 
judge  of  the  real  magnitude  of  aa  okjed, 
we  must  consider  the  distance:  for  since > 
near  and  a  remote  ob|ect  may  a|4>earis- 
der  equal  angles,  though  the  magnitadei  k 
difierent,  the  distance  most  ■eeesnrit^^ 
estimated,  because  the  oaagnitade  is  p^ 
or  small  acoordbg  as  the  dittaoce  i0»  ^ 
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tbat  the  real  magnitude  is  in  the  compound 
ratio  of  the  distance  and  the  apparent  mag- 
•itade ;  at  least  when  the  subtended  angle, 
or  apparent  magnitnde,  is  very  small;  other- 
wise, the  real  magnitude  will  be  in  a  ratio 
compounded  of  the  distance  and  the  sine  of 
the  apparent  magnitude,  nearly,  or  nearer 
atai  its  tangent.  Hence,  objects  seen  un- 
der the  same  angle,  have  their  magnitudes 
in  the  same  ratio  as  their  distances.  The 
chord  of  an  arc  of  a  circle  appears  of  equal 
magnitude  Irom  every  point  in  the  circum- 
ference, though  one  pomt  be  vastly  nearer 
than  another.  Or  if  the  eye  be  fixed  in 
any  point  in  the  circumference,  and  a  right 
line  l>e  moved  round  so  as  its  extremes  be 
always  in  the  periphery,  it  will  appear  of 
the  same  magnitude  in  every  position.  And 
the  reason  is,  because  the  angle  it  subtemls 
is  always  of  the  same  magnitude.  And 
lience  also,  the  eye  being  placed  in  any  an- 
l^e  of  a  regubu*  polygon,  the  sides  of  it 
win  all  af^pear  of  equal  magnitude ;  being 
all  equal  chords  of  a  circle  described  about 
it.  If  the  magnitnde  of  an  object  directly ' 
opposite  to  the  eye  be  equal  to  iu  distance 
from  the  eye,  the  whQle  object  will  be  dis- 
tuictly  seen,  or  taken  in  by  the  eye,  but 
nothing  more.  And  the  nearer  you  ap- 
proach an  object,  the  lees  part  you  see  of 
it.  The  least  angle  under  which  an  ordi- 
nary object  becomes  visible,  is  about  one 
minute  of  a  degree. 

The  figi^r^  of -visible  objects  is  estimated 
chiefly  from  our  opinion  of  the  situation  of 
the  several  parts  of  the  object.  This  opi- 
nion of  the  situation,  &c.  .enables  the  mind 
to  apprehend  an  external  object  under  this 
or  that  figure,  more  juttiy  than  any  simili- 
tude of  the  images  in  Uie  retina,  with  the 
obje^  can ;  the  imagea/being  often  ellipti- 
cal, oblong,  &Cf  wb^n  the  object^  they  ex- 
hibit to  the  mind  are  circles,  or  squares,  &c. 

The  laws  of  vision,  with  regard  to  the  fi- 
gures of  visible  objects,  ar^  1.  That  if 
tiie  centre  of  the  eye  be  exactly  in  the  di- 
rection of  a  right  line,  the  line  will  appear 
only  as  a  point,  ft  If  the  eye  be  placed 
in  the  direction  of  a  surface,  it  will  appear 
only  as  »  fine,  S,  If  a  body  be  opposed 
directly  towards  the  eye,  so  as  only  one 
plane  of  the  surface  can  radiate  on  it,  the 
body  will  appear  as  a  surfiice.  4.  A  remote 
arcb»  viewed  by  an  eye  in  the  same  plane 
with  it,  will  appear  as  a  right  line.  5.  A 
apbere,  viewed  at  a  distance,  appears  a  cir- 
cle. 6.  AngnUr  figures,  at  a  distance,  ap- 
pear round.  7.  If  the  eye  look  obliquely 
0n  the  centre  of  a  repil^u'  figure,  or  a  cir* 


VIS 

cle,  the  true  figure  will  not  be  seen ;  but 
the  circle  will  appear  oval.  Sec, 

VISION,  is  tlie  act  of  seemg  or  of  per- 
ceivmg  exteinal  objects  l>y  the  organ  of 
sight.  As  eveiy  point  of  itn  object,  ABC, 
(PUte  XVI.  Miscel.  fig.  11.),  sends  out 
rays  in  aU  directions,  some  rays  from  every 
pomt  on  the  side  next  the  eye,  will  fiill  upon 
the  cornea,  between  £  and  F,  and  by  pass- 
ing on  through  the  humours  and  pupil  of 
the  eye,  they  will  be  converged  to  as  many 
points  on  the  retma,  or  bottom  of  the  eye, 
and  will  thereon  form  a  distinct  inverted 
picture,  cbOf  of  the  object.  ITjos  the  pen- 
cil of  ray'sy-^r  s,  that  flows  from  the  point, 
A,  of  the  object,  will  be  conveiiged  to  the 
point,  tf  on  the  retina;  those  from  the 
point,  B,  will  be  converged  to  the  point  bi 
those  from  the  point,  C,  will  be  converged 
to  the  point,  c ;  and  so  of  all  the  interme- 
diate points,  by  which  means  tlie  whole 
image,  a  6  c,  is  formed,  and  the  object  made 
visible,  although  it  must  be  owned  that  tlie 
methpd  by  which  the  sensation  is  carried 
from  the  eye  by  the  optic  nerve  to  the  com- 
mon sensory  in  the  bram,  and  there  dis* 
cemed,  is  above  the  reach  of  our  concep- 
tion. That  vision  is  efiected  m  this  manner 
may  be  demonstrated  experunentally.  Take 
a  bullock's  eye,  while  it  is  fresh,  and  hav- 
ing cut  off  the  three  cpats  from  the  back 
part,  quite  to  the  vitreous  fanmour,  put  a 
piece  of  white  paper  over  that  part,  and 
hold  the  eye  towards  any  bright  object, 
and  you  will  see  an  inverted  picture  of  the 
object  upon  the  paper^  The  diameters  of 
images  at  the  bottom  of  the  eye  are  propor- 
tional to  the  angles  which  the  objects  sub- 
tend at  the  eye,  tiie  same  as  in  a  lens,  and 
are  reciprocally  as  the  distances  of  the  same 
object  viewed  in  different  places.  The  eye 
is  in  reality  no  more  than  a  camera  obscure, 
for  the  reys  of  light  flowing  firom  all  the 
points  of  an  object,  through  the  pupil  of  the 
eye,  d6  by  the  refraction  of  its  humours, 
paint  the  image  thereof  in  the  bottom  of 
the  e^e  ]  just  so  it  is  in  the  camera  obscure, 
where  all  th<^  reys  refracted  by  a  lens  in  the , 
window-shutter,  or  passing  through  a  small 
bole  in  it,  paint  the  image  on  the  opposite 
wall,  ^me  properties  of  the  eye  are  these : 
the  eye  can  only  see  a  very  small  part  of  an 
olvject  distinctly  at  once.  For  tlie  collate- 
ral parts  of  an  object  are  not  represented 
distinctly  in  the  eye;  and  therefore  the  eye 
is  forced  to  turn  itself  successively  to  the 
several  parts  of  the  object  it  wants  to  view, 
that  they  may  fall  near  the  axis  of  the  eye, 
where  alone  distinct  vision  is  performed. 
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When  any  point  of  an  object  is  seen  dis- 
tinctly with  both  eyesy  tlie  axis  of  both 
eyes  are  directed  to  that  point,  and  meet 
there ;  and  then  the  object  appears  single, 
thongh  looked  at  with  both  eyes ;  for  the 
optic  nerves  are  so  framed,  that  the  corres- 
pondent parts  in  both  eyes  lead  to  the  same 
place  in  the  brain,  and  give  but  one  sensa- 
tion, and  the  image  wili  be  twice  as  bright 
ivith  both  eyes  as  with  one.  But  if  the  axis 
of  both  eyes  be  not  directed  to  the  object, 
that  object  will  appear  double,  as  the  pic- 
tures in  the.  two  eyes  do  not  fall  upon  cor- 
respondent or  similar  parts  of  the  retina. 
The  best  eye  can  hardly  distinguish  any 
object  that  subtends  at  the  eye  an  angle 
less  than  half  a  minute,  and  very  few  can 
distinguish  it  wben  it  subtends  a  minute. 
If  the  distance  of  two  stars  in  the  heavens 
be  not  greater  than  this,  they  vnll  appear  as 
one.  Thongh  men  may  see  distinctly  at 
different  distances,  by  altering*the  position 
and  figure  of  th&crystallme,  yet  they  can 
pnly  see  distinctly  within  certain'limits,  and 
nearer  than  that,  objects  appear  confused. 
But  thest  lunits  are  not  the  same  m  differ- 
ent people.  A  good  eye  can  see  distinctly 
nvhen  the  rays  fall  parallel  upon  it,  and 
then  the  principal  focus  is  at  the  bottom 
pf  the  eye;  a  man  can  judge  at  a  small 
distance,  with  a  smgle  eye,  by  frequently 
observing  bow  much  variation  is  made 
hi  the  eye  to  make  the  object  distinct, 
and  from  this  a  habit  of  judgin^^  is  ac- 
quired. But  this  cannot  be  done  at 
great  distances,  because,  thongh  the  dis- 
tance be  vi^ied,  the  change  in  the  eye 
becomes  theif  insensible.  But  a  man 
can  Judge  of  greater  distances  with  both 
eyes,  than  he  can  with  one.  For  the  eyes 
being  at  a  distance  from  one  another,  as 
long  as  that  distance  has  fi  sensible  propor- 
tion to  the  distance  of  the  object^  one  gets 
fi  habit  of  judging,  by  the  position  of  the 
axis  of  the  eyes,  which  are  always  directed 
to  that  point.    For  different  distances  re- 

3 aire  different  positions  of  the  axis,  which 
epend  on  the  motions  of  the  eyes,  which 
ive  feel.  But  in  very  great  distemces  no 
judgment  can  be  made  from  the  motion  of 
the  eyes,  or  their  internal  parts.  There' 
fore  we  can  pnly  guess  at  the  distances 
from  the-  miignitude,  colour,  and  the  posi- 
tion of  uiteijacen^  bodies.  Dimnesf  of 
•ight  generally  attends  old  people,  and  this 
any  arise  fironi  two  causes.  1^  By  the  eyes 
growing  flat,  and  not  uniting  the  rays  at  the 
l^tina,  which  causes  indistinctness  of  vision ; 
^h  ^?  ^y  ^^  opacity  of  the  humpurs  of  the 


eye,  whicli  in  time  lose  their  transpamicy, 
in  some  degree ;  from  whence  it  follows 
tliat  a  great  deal  of  tlie  light  that  eaters 
the  eye,  is  stopped  and  lost;  aod  eveiy 
object  appears  faint  and  dim.  Hence  the 
necessity  of  spectacles. 

If  objects  are  seen  through  a  perfectly 
flat  glass,  the  rays  of  light  pass  throagji  it 
from  them  to  the  eye,  in  a  straight  dire& 
tion,  and  parallel  to  each  other,  and  coBse- 
quently  the  objects  appear  very  Uttle  either 
diminished  or  enlarged,  or  nearer,  or  for- 
ther  off,  than  to  the  naked  eye ;  but  if  tbe 
glass  they  are  seen  through  have  any  degree 
of  convexity,  the  rays  of  light  are  directed 
from  the  circumference  towards  the  centre, 
in  an  angle  proportional  to  the  convexity  of 
the  glass,  and  meet  m  a  pouit,  at  a  greater 
or  lesser  distance  from  the  ghiss,  as  it  is  wore 
or  less  convex.  This  point,  where  the  nji 
meet,  is  called  the  focos,  and  this  focol 
is  nearer  or  further  off;  according  to  tbe 
convexity  of  the  glass ;  for  as  a  little  cos* 
vexity  throws  it  to  a  considerable  distaDce, 
so  when  the  convexity  is  much,  the  focos  ii 
verynear.  Its  magnifying  power  is  abo  in 
the  same  proportion  to  the  convexity;  for 
as  a  flat  i^aa  scarcely  niagnifies  at  aU,  tfas 
less  a  ghiss  departs  from  flatness,  the  lea 
of  course  it  magnifies ;  and  tbe  more  it  ap- 
proadies  towards  the  globular  figure,  lit 
nearer  its  focos  is,  and  the  more  its  magni- 
fying power.  People's  different  length  of 
sight  depends  on  the  i«me  pruodple,  aid 
arises  froih  more  or  less  convexity  of  the 
cornea  and  crystalline  humour  of  the  eye; 
the  founder  these  are,  the  nearer  will  tbe 
focus  or  point  of  meeting  rays  be,  and  the 
nearer  an  6bject  must  be  brought  to  see  it 
well.  Tlie  case  of  short-sighted  people  li 
only  an  over-ronnduess  of  the  eye,  which 
makes  a  very  near  focus ;  and  that  of  old 
people  is  a  sinking  or  fl\ttening  of  tbe  eye, 
whereby  the  focus  is  thrown  to  a  great  dis* 
tance,  so  that  the  former  may  properly  be 
called  eyes  ot'  too  short,  and  the  latter eya 
of  too  long  a  focus.  Hence  too,  the  reaedy 
for  the  last  is  a  convex  glass,  to  supply  the 
want  of  convexity  in  the  eye  itsdfy  and 
brings  the  rays  to  a  shorter  focus ;  whereat 
a  concave  glass  is  needful  for  the  iirst  ts 
scatter  the  rays  and  prevent  their  comisg 
to -a  point  too  soon.  The  nearer  any  ob- 
ject can  be  brought  to  the  eye,  the  iuf^ 
will  be  the  angle  on^er  which  it  appesis, 
and  the  more  it  will  be  magnified.  Now, 
that  distance  from  the  naked  eye,  wheie 
the  generality  of  people  are  supposed  to^ 
small  objects  best,  is<eboat  six  inches,  cos- 
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sequently,  when  such  objects  are  brought 
nearer  than  six  inches,  tliej  will  become 
]e8S  distinct ;  and  if  to  four  or  three,  they 
will  scarce  be  seen  at  all.    Bnt  by  the  help 
of  convex  gUsses  we  are  enabled  to  view 
tilings  clearly  at  much  shorter  distances 
than  these ;  for  the  nature  of  a  convex  lens 
is  to  render  an  object  distinctly  visible  to 
the  eye  at  the  distance  of  its  focus ;  where- 
fore the  smaller  a  lens  is,  and  the  more  its 
convexity,  tlie  nearer  is  its  focus,  and  the 
more  its  magnifying  power.     Now,  it  is 
evident  from  the  figure,  that  if  either  the 
cornea,  or  crystalline  humour,  or  both  of 
them,  be  too  flat,  their  focus  will  not  be  on 
the  retina,  where  it  ought  to  be,  in  order 
to  render  vision  distinct,  but  beyond  the 
eye.    Consequently  those  rays  which  flow 
from  the  object,  and  pass  tlirougli  the  hu- 
mours of  the  eye,  are  not  sufficiently  con- 
verged to  unite,  and  therefore  the  observer 
can  have  bnt  a  very  indistinct  view  of  the 
ol^ect.    This  is  remedied  by  placmg  a  con- 
vex glass,  of  a  proper  focus,  before  the  eye, 
which  makes  the  rays  converge  sooner,  and 
inprintt  the  unage  duly  on  the  retina.    If 
either  the  cornea  or  crystalline^  humour,  or 
both  of  them,  be  too  convex,  the  rays  that 
enter  in  from  the  object  will  be  converged 
to  a  focos  in  the  vitreous  humour,  and  by 
dhreiging  from  flience  to  the  retina,  will 
form  a  very  confused  image  thereon,  and 
so  of  coarse,  the  observer  will  have  as  con- 
fused a  view  of  the  object,  as  if  his  eye  had 
been  too  flat.    This  inconvenience  is  rerae- 
dM  by  placing  ^  concave  glass  before  the 
eye,  which  glass,  by  causing  the  rays  to  di- 
verge between  it  and  the  eye,  lengthens 
the  focal  distance,  so  that  if  the  gia^  be 
properly  chosen,  the  rays  will  nnite  at  the 
retina,  and  form  a  distinct  picture  of  the 
object  npon  it. 

VISMEA,  in  botany,  a  genus  of  the  Do- 
decandria  Trigynm  class  and  order.  Natural 
order  of  Onagrae,  Jussieu.  Essential  cha- 
racter: calyx  five  leaved,  uiferior;  corolla 
five-petalled ;  stigmas  five ;  nut  two  or 
three-celledy  half  inferior.  There  is' bnt  one 
^pecien,  viz.  V.  mocanera,  a  native  of  the 
Canary  islands. 

VISU  AL19  Hi  general,  something  belong- 
ing to  vinion.  Thus,  rays  of  light,  coming 
from  an  object  to  the  eye,  are  called  visual 
rays  ;  ami  ttie  visual  point  in  perspective  is 
a  point  in  the  horizontal  tine,  wherein  all 
the  visnal  rays  unite. 
VITAL,  air.  See  Oxygen  /ras. 
VITEX,  in  botany,  ehaste-tree,  a  genus 
of  the  Didynamii  Angiospermia  elass  and 
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order»  Natnnd  order  of  Persoimtae.  Viticefl, 
Jussieu.  Essential  character:  calyx  five- 
toothed;  corolla- border  six-cleft  j  dnipe 
one-seeded  ;  a  four- celled  nut.  There  are 
fourteen  species. 

VmS,  in  botany,  the  dnf,  a  genus  of 
tlie  Pentandria  Monogynia  class  and  order. 
Natural  order  of  Hederaceae,  Vitices,  Jus- 
sieu. Essential  character :  petals  cohering 
at  the  top,  shriveUing;  berry  five-seeded/ 
superior.  There  are  twelve  species,  atid 
many  varieties. 

The  most  important  species  of  the  vitis 
is  V.  vmifera,  or  common  vine,  which  has 
naked,  lobed,  sinoated  leaves.  There  are 
a  great  many  varieties  -,  and  all  the  sorts 
are  propagated  either  from  layers,  or  cut- 
tings ;  tlie  latter  method  is  said  to  be  pre- 
ferable, though  the  former  is  much  used  in 
this  country. 

The  uses  of  the  fruit  of  the  vine  for  mak- 
ing vrine,  Sec.  are  well  known.  The  vine 
was  introduced  by  the  Romans  into  Bri-  . 
tain,  and  appears  formerly  to  have  been 
very  common.'  From  the  name  of  vine-  ' 
yard  yet  adhering  to  the  ruinous  scites  of 
our  castles  and  monasteries,  there  seem  to 
have  been  few  in  the  country  but  what  had 
a  vineyard  belonging  to  tliem.  The  county 
of  Gloucester  is  particularly  commended  by 
Malmsbury,  in  the  twelfth  century,  as  ex- 
celling all  the  rest  of  the  kingdom  in  the 
number  and  goodness  of  its  vineyards.  In 
the  earlier  periods  of  our  history,  the  u>Ie  of 
Ely  was  expressly  denominated  the  isle  of 
Vines  by  the  Normans.  Vmeyards  are  fre- 
quently noticed  in  ^e  descriptive  acconnts 
of  Doomsday ;  and  those  of  England  are 
even  metitioned  by  Bede,  as  early  as  the 
commencement  of  the  eighth  century. 

Doomsday  exhibits  to  us  a,  particular 
proof  tiiat  wine  was^  made  in  England  du- 
ring the  period  preceding  the  conquest; 
and  afrer  tlie  conquest,  the  bishop  of  Ely 
appears  to  have  received  at  least  three  or 
four  tons  of  wine  annually  as  tithes,  from 
tlie  produce  of  the  vineyards  in  his  diocese, 
and  to  have  mado  frequent  reservations  m 
hi9  leases  of  a  certain  quantity  of  wine  for 
rent.  A  plot  of  land  in  L.ondon,  which  now 
fonus  East  Smtthtield  and  some  adjoining 
streets,  was  withheld  from  the  rctigious 
house  within  Aldgate  by  four  successive 
constabirs  of  the  tower,  in  the  reigns  of 
Ruths,  Henry,  and  Stephen,  and  made  by 
them  into  a  vineyard,  which  yielded  great 
emolument.  In  tlie  old  acconnts  of  rectorial 
and  vicarial  revenues,  and  in  the  old  re^is- 
teii  of  ecclesiastical  suiu  ceaceming  tbcm^ 


Digitized  by 


Google 


VIT 

the  tithe  of  wine  is  an  article  tliat  fireqo<'nt- 
ly  occars  in  Kent,  Sany,  and  other  conn- 
ties.  And  the  wines  of  OknicesterBhirey 
within  a  century  after  tiie  conquest,  were 
little  inferior  tp  the  French  in  sweetness. 
The  beaiitifol  region  of  Gaul,  which  had 
sot  a  single  vine  in  the  days  of  Cspsar,  had 
oinnbera  so  early  as  the  time  of  Strabo. 
The  south  of  it  was  particularly  stocked 
with  them ;  and  thej  had  even  extended 
themselves  into  the  interior  parts  of  the 
country ;  but  the  grapes  of  the  latter  did 
not  ripen  kindly.  France  was  famous  for 
its  vipeyards  iu  the  reign  of  Vespasian,  and 
even  exported  its  whies  to  Italy.  The 
whole  province  of  Narboiine  was  then  co- 
vcred  with  vines ;  find  the  wine-mercliants 
6f  the  country  were  remarkable  for  knav- 
ish dexterity,  tinging  it  with  smoke,  colour- 
ing  it  (as  was  suspected)  with  herbs  an^ 
noxious  dyi^s,  and  e?en  adulterating  the 
taste  apd  appearance  with  aloes.  Apd  as 
our  ill  St  vipes  would  be  transplanted  from 
Gaul,  so  were  In  all  probability  those  of 
the  Ailobroges in  Frandiccompt^.  These 
wer^  peculiarly  fitted  for  cold  coontries. 
They  ripened  even  in  the  frosts  of  the  ad- 
vancing winter;  and  they  were  of  the  same 
colour,  and  seem  to  have  been  of  the  same 
species,  as  the  black  muscadines  of  the  pre- 
sent jday,  which  have  lately  been  tried  in 
thid  island,  ap^  found  to  be  the  fittest  for 
the  climate.  These  were  brought  intp  Bri- 
tain a  littlo  after  tl^e  vines  had  been  car- 
ried over  aU  the  kingdoms  of  Gaul,  and 
about  the  middle  of  the  thurd  century, 
when  the  mimerous  pUntations  bad  gra- 
dually spread  oyer  the  fiice  of  the  hittef. 

VITMANNIA,  in  bptany,  «o  named  m 
honofir  of  Abb^  F.  Vitmann,  professor  at 
Milan,  a  genu)  of  the  Octandria  Monogynia 
cUiss  and  Ofder.  Ifssential character:  calyK 
fbpr-deft;  cprolla  four-petalled ;  nectaiy 
a  icale  at  the  base  of  each  fill^nent ;  nut 
semi-lunar,  compressed,  one-seeded.  Ther^ 
is  but  one  species,  viz,  V.  elliptica,  a  native 
ofthe  East  Indies. 

VITRIOL,  nahtral,  in  mineralogy,  a  spe- 
cies of  fossil  salt9,  divided  into  three  sub- 
species. 1.  Iron  vitriol.  2.  Copper  vitriol. 
3.  Zinc  vitriol. 

The  iron  vitriol  is  of  an  emerald  and  ver- 
digrease  green,  sometimes  bordering  on  sky- 
bhie ;  sometimes  on  ^rass  green.  It  occurs 
massive^  tuberose,  slalactitic,  and  crystal- 
lized. It  occurs  usually  with  iron  pyritei,, 
by  the  decomposition  of  which  it  is  formed. 
It  is  fonnd  in  many  parts  of  Germany,  Ita- 
ly,  SwedeOf  aad  in  mai^  of  the  Epglioli 
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mines,  in  Tenerifle,  and  Greenhmd,  It  ift 
employed  to  dye  lineft  yellow,  and  wool 
and  silk  black  ;  it  is  also  of  ase  io  tbem- 
nnfiictiire  of  ink,  of  Berlin  blue,  for  the  pr^ 
cipitation  of  gold  firom  its  solation;  sod 
sulphuric  acid  can  be  obtained  from  it  by 
distillation,  apd  the  residuum,  called  cako- 
thar  of  iron,  is  used  as  a  red  painty  and  whea 
washed,  for  polishing  steel,  glass,  &c 

Copper  vitriol  is  of  a  dark  sky-bine  co- 
lour, which  sonetii/ies  approaches  to  verfr 
gris  green.  It  occurs  n»ssive,disaeiniBated, 
staUctitic,  dentiform,  and  ctystalliaed.  If  a 
plate  of  iron  be  inserted  in  a  solatioDof 
copper  vitriol,  it  soon  becomes  iacnnted 
with  metallic  copper.  With  aonBomi  ib 
solution  acquires  a  bhie  colour.  It  isfsssd 
in  many  parts  <^f  Qenpany,  Sweden,  and  Si- 
beria, in  the  copper  mines  of  Ireland,  aad 
in  Anglesea,  iu  Wales.  It  is  us^  in  cot> 
ton  and  Imen  printing,  and  the  oxide  is  Mi 
parated  from  it,  and  used  as  a  pigment, 

Zinc  yitriol  is  of  a  greyish  cokrar,  aii4 
fbund  also  in  Qermaoy  and  Swedea 

VITRUVIUS  <Marccs  Viteuviw 
PoLLio),  in  biography,  a  celebrated  Ro- 
man  architect,  of  whom  however  nothiBg 
is  known,  but  whfit  is  to  be  collected 
from  his  ten  books  ^  Pe  Architectias,* 
still  extant.  Ip  the  pref4ee  to  the  sixth 
book,  he  writes,  that  he  was  carefailf 
instructed  in  the  whole  circle  of  arts 
and  sciences;  a  circmnstance  which  be 
speaks  of  with  qrach  gratitpde,  hying  it 
down  as  certain,  that  no  man  can  beacon* 
plete  architect  without  some  knoiriedge 
and  skill  in  every  other  branch  of  Ildsv- 
ledge.  And  hi  the  preface  to  the  fint  book 
he  informs  us,  tliat  he  was  known  to  Jilitt 
Cssar;  that  he  vras  aHenvards  recta- 
mended  |>y  Qctavia  to  her  brother  Asgv- 
tus  Caesar ;  and  that  he  was  so  fkvoored, 
and  provided  for,  by  this  emperor,  ai  Is 
beovtof  allfiearof  poverty  as  long  as  be 
might  live.  It  is  supposed  thatVtfmviH 
was  boni  either  at  Rome  or  Verona ;  bit  it 
is  not  known  which.  His  books  of  arc^ 
tecture  are  addressed  to  Augoitas  Oenr, 
and  not  only  show  coiisnnmate  skill  ia  tbat 
pahicolar  science,  but  also  a  very  aocaa- 
mon  genius  foid  natural  abiKties.  Csrdtt 
ranks  Vitmviiis  aa  one  of  the  twelve  per* 
sons,  whom  he  sppposes  to  have  escded 
all  mep  in  the  force  of  genins  and  invet- 
tion;  and  would  not  have  scrupled  l» 
Imve  given  him  the  first  ptaoe,  if  it  (^ 
be  imagined  that  be  had  dejiveied  ■» 
thing  bat  his  own  discoveries.  Those  tvcita 
pefBons  were,  £acUd|  Arpbimedesi  ip^ 


Digitized  by 


Google 


VIVERRA. 


tins  P^rfp&u,  Aristotle,  Archytas  of  Tk- 
reotom,  VitruTius,  Achiudus,  Mahomet  Ibn 
Mo«eSy  the.  iDveiitor  or  improver  of  alge- 
biiy  Dims  Scotns,  John  Snisset,  saroamcd 
the  calculator,  Galen,  and  Heber  of  Spvn. 
The  best  edition  of  the  architecture  of  Vi- 
tiufiiM  is  that  of  Amsterdam  in  1649.  Per- 
ranlt  gave  an  excellent  French  translation 
of  the  same,  and  added  notes  and  figures  ; 
the  first  edition  of  which  was  published  at 
Paris  in  1673,  and  the  second,  much  im- 
proved, m  1684.  Mr.  William  Newton  too, 
an  ingenioiis  architect,  published  in  1780, 
Jkc  curious  cpmmentartes  on  Vitrovios,  il- 
lustrated with  figures  f  to  which  is  added  a 
descriptioD,  with  figures,'of  the  military  ma- 
chines used  by  the  anaents. 

VTVEIUtA,  the  wmtely  in  natural  his^ 
tory,  a  genus  of  Mammalia,  i>f  the  order 
Ferae.  Generic  character :  six  fi>re-teethy 
rather  sharp ;  tusks  longer :  tongue  in  some 
smooth,  in  others  aculeated  backwards;  bo- 
dy of  a  lengthened  form.  Gmelin  separates 
the  Vivena  from  the  Mustela  genus,  and  in- 
dades  the  Lutrse,  or  otters,  under  the  lat- 
ter. Mr.  Pennant  unites  the  two  first,  and 
forms  the  Lutrse  |nto  a  d»tinct  genus.  This 
arrangement  appears  preferable  to  the 
other,  is  adopted  by  Shaw,  and  will  be 
foUowed  here.  T&ere  are  forty-five  q>e- 
cies,  of  wbirh  the  following  are  principally 
deserving  of  notice. 

V.  ichneumon,   or   the  ichneumon,  of 
ivhich  there  are  two  varieties,  the  Indian 
and  the  Egyptian.    The  Egyptian  ichneu- 
inon  i»  nearly  three  feet  and  a  half  in  fuli 
length,  and  of  a  pale  reddish  grey  colour. 
It  bears  a  mortal  enmity  to  rats,  and  snakes, 
and  other  o^ensive  animals,  with  which 
f  gypt  is  infested,  and  is  domesticated  fre- 
quently in  that  country  for  the  sake  of  its 
services  on  this  account.    Witli  the  ancient 
Egyptians  it  was  not  only  in  high  cstuna- 
tion,  but  obtained  the  reputation  of  a  sort 
of  deity,  and  was  thought  entitled  to  a  de- 
gree of  adoration.    Its  movements  are  ra- 
pid and  agile  in  the  extreme.  In  approach- 
uig  its  prey  it  often  moves  upon  its  belly 
jj^e  the  feting  tribe,  or  rather  in  the  man- 
ner of  a  serpent^  at  others  it  pursues  it  with 
rapid  boundings.    It  is  able  to  swim,  and 
to  dive  also  for  a  considerable  time,  <tnd 
frequents  chiefly  the  borders  of  rivers.  The 
Indian  ichneumoii  is  considerably  smaller, 
but  is  equally  useful  and  esteemed.    It  at- 
tacks without  terror,  and  even  \yith  tlie  ex- 
^eme  of  fierceness,  the  most  formidable 
and  venomous  serpents,  particulariy  the  co- 
i^  de  capello,  and  destroys  them  withou| 


difilculty.  They  arc  both  formidable  to 
animals  much  larger  than  themselves,  fi»- 
teoing  upon  them  with  immoveable  firm- 
ness, and  socking  their  blood  till  they  are 
absohitely  gorged  with  it. 

V.  striata,  is  a  native  of  Mexico,  and  dis- 
criminated by  &ve  longitudinal  stripes  of 
white  on  its  back  of  chocolate  colour. 
When  irritated  by  fear  or  anger  it  emits  a 
vapour  extremely  fetid,  in  comparison  with 
which  every  other  odour,  generally  deemed 
repulsive  and  disgusting,  is  pronunced  to 
be  the  most  exquisite  periume.  Even  the 
dogs  engaged  in  the  pursuit  of  these  crea- 
tures are  stated  to  be  compelled  to  aban- 
don the  course  by  this  intolerable  fetor, 
and  if  bnt  a  small  drop  of  it  should  attach 
to  the  person  or  clothes  of  a  human  bemg^ 
it  i^  said  to  require  tlie  ablutions  of  several 
days  to  rid  him  of  the  nuisance,  and  pre- 
vent his  being  any  longer  i^voided  with  dis- 
gust and  horror. 

V.  civetta,  or  the  civet,  is  a  native  of  the 
warm  territories  of  Asia  and  Africa,  and 
above  two  feet  long,  exclusively  of  tlie  tail. 
It  subsists  on  smaller  quadrupeds  and  birds.  , 
This  animal  is  distinguished  for  its  perfume, 
for  which  it  was  well  known  to  the  an- 
cient^, who  considered  it  as  one  of  the  most 
powerful  stimuli,  and  for  which  it  is  kept 
in  1^  state  of  confinement  in  Holhmd  at  the 
present  dav,  as  well  as  in  the  East  The  drug 
produced  by  the  civets  is  formed  in  a  glan- 
dular receptacle,  and  is  taken  from  it  by  its 
keeper  several  times  in  the  course  of  a 
we^;  the  quantity  generally  procured  froni 
each  civet  at  a  time  being  abont  a  ()rachm, 
but  varying  vrith  the  state  of  the  anonal's 
health,  and  the  nourishing  quality  of  its 
finkU  It  is  in  its  original  state  of  a  yellow 
colour  and  an  unctuous  appearance,  and  is 
extremely  pungent,  and  indeed  disagreeable. 
Every  part  of  the  animal  is  penetrated  by 
its  effluvia,  and  the  effect  of  being  sliut  op 
in  a  room  vrith  one  of  these  creatures  in  a  ' 
state  of  high  irritation  are  nearly  intolerable. 

V.  genetta,  or  the  genet,  is  to  be  met 
with  in  Syria,  Turkey,  and  Spam.  These 
animals  are  about  the  size  of  a  small  cat,  of 
a  more  lengthened  form  in  head  and  body, 
and  of  a  longer  tail.  They  are  distinguished 
by  an  agreeable  perfume  somewhat  simiUr 
to  musk.  They  are  gentle,  easily  tamed, 
exceedingly  active  and  cleanly,  and  in  Con- 
stantinople and  other  places  are  frequently 
domesticated,  and  accomplish  all  the  ob- 
jects effected  by  tlie  common  cat.  Their 
colour  is  a  tawny-red,  spotted  vrith  black. 

Y,  foina,  or  the  martin^  Is  o{  a  black 
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iiwny  colour,  and  abont  ei^^teen  inches 
long.  It  is  the  most  elegant  of  the  weasel 
tribe,  with  a  small  head,  elegant  shape,  and 
animated  eye*;  agile  and  graceful  in  its 
movements,  capable  of  being  reared,  when 
taken  yonng,  to  great  familiarity  and  spor- 
tiveness,  yet  ever  addicted  to  abandon  the 
full  supplies  of  confinement  for  the  plea- 
sures of  freedom,  however  alloyed  tiiese 
may  be  by  occasional  indigence  or  desti- 
tution. It  is  an  inhabitant  of  the  woods, 
living  upon  small  birds  and  other  animals, 
and  breeding  in  the  holes  of  trees.  It  pro- 
duces no  disagreeable  effluvia,  but  is  strong- 
ly perfumed.    Its  fur  is  highly  valued. 

V.  martes,  or  the  pine  martin,  is  distin- 
gubhed  from  the  former  by  its  yellow 
breast.  It  is  not  frequent  in  England,  but 
in  Germany,  Sweden,  and  North  America, 
it  is  easily  met  with,  particularly  in  woods 
of  pine  trees.  Its  fhr  is  preferred  conside- 
xably  to  that  of  tlie  last.  It  confines  itself 
to  woods  and  fields,  never  entering  the  ha- 
bitations of  man,  and  breeds  often  in  the 
nest  of  the  squirrel,  the  buzzard,  and  the 
wood-pecker. 

Y.  zibellina,  or  the  sable,  is  about 'the 
same  size  as  the  martin.  Its  general  colour 
is  a  deep  shining  brown,  and  the  hair  is  ash- 
coloured  at  tlie  roots,  and  black  at  the  tips. 
It  is  found  in  the  Arctic  regions,  and  its  fur 
is  a  most  valuable  article  of  commerce, 
when  of  a  particular  extent  and  beauty,  be- 
ing sold  for  from  twelve  to  fifteen  pounds. 
This  extraordinary  price  for  the  skin  of  so 
small  an  animal  induces  thtj  robust  and 
hardy  natives  of  the  north  to  hunt  sables 
amidst  the  rigours  of  winter  vtrith  unwea- 
ried assiduity  and  perseverance.  These 
make  tlieir  progresses  over  regions  covered 
with  snow,  and  in  the  most  intense  severity 
of  winter,  marking  the  trees  as  they  advance, 
jlhat  they  may  recognize  their  direction  for 
return,  and  sometimes  after  spreading  a  net 
before  tlie  entrance  of  one  of  the  burrows 
of  a  sable,  waiting  often  even  two  whole 
days  for  the  animal's  appearance,  and  some- 
times of  course  waiting  in  vain.  These 
men,  during  thie  extreme  hunger  which 
they  sometimes  experience,  find  some  allay 
to  it  by  pressini;  on  their  stomachs  with 
tightened  cords  thin  pieces  of  board.  The 
fiirsare  most  valued  which  arc  taken  between 
November  and  February.  Tlie  liunting  in 
Siberia  was  formerly  Conducted  by  crimi- 
nals banished  to  tliat  country,  and  by  sol- 
diers sent  to  it  for  this  particular  business, 
and  who  were  stationed  there  for  several 
years,  and  botb  were  obliged  to  furnish  a 


certain  nmnber  of  skins.  Sables  are  er 
tremely  active  and  lively  by  night,  but 
spend  the  greater  part  of  the  day  ill  sleep. 
They  subsist  on  squirrels  and  small  bin^ 
which  they  pursue  firom  one  tree  to  ano- 
ther with  the  most  elastic  agility.  Rats, 
pine  tops,  and  fntifii,  are  also  eaten  by  them. 
They  are  stated  also  to  be  fond  of  fish, 
and  to  be  ca|teble  both  of  diving  and  swim- 
ming. Tliey  live  in  holes  in  the  banks  of 
rivers,  and  under  the  roots  of  trees.  Set 
Mammafia,  Phte  XVI.  fig.  5. 

V.  pntorins,  or  the  pole  cat,  bears  a  veiy 
striking  resemblance  to  the  martin,  is  pos- 
sessed of  extreme  nimbleness  and  activity, 
and  climbs  trees,  and  even  creeps  up  valk, 
with  great  rapidity.  It  devours  the  smaller 
animals  without  discrimination,  and  pigeons, 
poultry,  and  rabbits,  experience  firom  it 
most  ^tal  havoc.  During  winter  its  neces- 
sities urge  it  to  fireqnent,Urpossibley  not  on- 
ly the  bam,  but  also  the  dairy.  It  is  stated, 
on  respectable  authority,  that  in  some  in- 
stances pole-cats  have  been  observed  to 
feed  on  fishes,  particularly  eob,  which  they 
have  dragged  from  rivolets  at  a  distance  t» 
their  habitation,  repeating  tiieir  labonn  ma- 
ny times  in  the  course  of  a  single  nigjht,  and 
consequently  accumulating  a  great  nombcr 
of  these  fishes  for  their  subsistence.  This 
animal  has  been  known,  in  winter  to  attsck 
bee-hives,  and  devour  the  honey.  It  b  ex- 
tremly  fierce,  and  will  defend  itself  with 
astoi^ing  spirit,  even  against  dogs.  It 
is  distinguished  for  the  most  disagnreable 
odour,  which,  however,  is  not  retained  ia 
the  skin  long  after  the  animal  is  kiOed,  this 
being  dressed  with  the  fur  on  it,  and  being 
held  in  considerable  estimation.  The  female 
produces,  in  summer,  five  or  six  young 
ones,  whidi  require  tiie  attentions  of  the 
parent  only  for  a  short  time,  and  arc  trained 
to  suck  the  blood  of  the  animals  procured  by 
her  for  their  support. 

T.  furor,  or  the  ferret,  resembles  tiie  pde- 
cat  both  in  form  and  manners.  It  is  a  na> 
tive  of  Africa,  whence  it  is  stated  to  have 
been  imported  into  Spain  for  the  destruc- 
tion of  the  rabbits,  which  had  nraltipfied  ■ 
that  country  to  the  most  injurious  excen. 
It  was  thence  introduced  into  other  Euro- 
pean countries,  but  is  ill  adapted  to  endure 
the  rigours  of  a  northern  winter,  bein^  pa^ 
ticularly  susceptible  of  cofd.  It  may  be 
tamed,  but  appears  little  capable  of  gra^ 
tude  or  attachment,  and  has  such  a  thint 
for  blood,  that  it  has  been  known  to  grs^p 
at  the  throats  of  infants  in  the  rradle^  wai 
suck  them  till  it  has  been  completely  gorf* 
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«d.  It  breeds  twice  a  year,  tnd  will  occt' 
ttooally  devour  iu  young  as  soon  as  th^ 
are  produced.  In  confinement  it  must  be 
kept  in  a  box  provided  with  wool,  or  other 
warm  materials,  and  may  be  fed  with  bread 
and  milk.  Its  sleep  is  long  and  profound, 
and  it  awakes  with  a  voracious  appetite, 
which  is  most  highly  gratified  by  the  blood 
of  small  and  young  animals.  Its  enmity  to 
'  rats  and  rabbits  is  unspeakable,  and  when 
either  are,  though  for  the  first  time,  pre- 
sented to  it,  it  seizes  and  bites  them  with 
the  most  phrensied  madness.  Wben  em- 
ployed to  expel  tlie  rabbit  from  its  bur- 
rows, it  most  be  muzzled,  as  otherwise  it 
will  suck  the  blood  of  it^  victim,  and  iq- 
stantly  fall  into  a  profound  sleep,  from  which 
it  will  awake  only  to  the  work  of  destruc- 
tion, committing  iu  tlie  warren,  where  it 
was  introduced  only  for  its  services,  the 
most  dreadful  waste  and  havoc.  It  is  pos- 
sessed of  bigli  irritability,  and  when  parti- 
cularly excited,  is  attended  with  an  odour 
extremely  offensive.  See  Mammalia,  Plate 
XVI.  fig.  4. 

V.  vulgaris,  or  the  common  weasel,  is 
aboot  nine  inches  long,  inclnduig  the  tail, 
is  elegant  in  its  appearance,  and  light  in  its 
movements,  but  unpleasant  by  the  odour 
which  accompanies  it.    It  dwells  under  the 
roots  of  trees,  and  subsists  on  field  mice, 
small  birds,  and  even  young  rabbits.    It  is 
also  particularly  fond  of  eggs.    It  is  often 
fatal  to  the  hare  itself,  which  appears  to  en- 
tertain for  the  weasel  extreme  terror,  and  to 
be  overwhelmed  at  the  sight  of  it  into  a  com* 
plete  incapacity  for  resistance.  It  is  a  more 
formidable  enemy  to  rats  and  mice  tlian 
even  the  cat  itself,  as  it  has  greater  fiicility 
for  pnrsning  them  to  their  retreats,  and  on 
this  account  it  is  much  valued  and  encourag- 
ed by  the  larmeT.  Its  bite  is  said  to  be  almost 
certainly,  thongh  not  always  immediately, 
fatal.    I^  teeth  are  extremely  sharp,  and 
geaerally  first  fixed  on  the  head  of  its  ene- 
my,  which  often  Unfrers  in  stupor,   but 
scarcely  ever  regains  soundness.    It  com- 
mences its  d^redations  in  thejevening,  and, 
whea  it  Ina  produced  its  young,  ranges  with 
extreme  intrepidity  and  ra|^acity.     It  is 
frequent  near  corn-mills,  and  wherever  rats 
and  mice  are  abundant,  and  always  retires 
with  its  prey  to  its  burrow,  ipstead  of  de- 
vouring it  OD  the  spot  where  it- was  killed, 
preferring  it  io  a  state  of  pntrefisction.  Dur- 
ing coi^nement  it  appears  highly  agitated 
and  restlessy  and  has  by  many  been  sup- 
posed nn tameable,  but  ^adamoiselle  de 
Ldftr«  k^  i^Yta  ^^  interesting  and  foil  de« 
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tan  of  the  manners  of  one  which  she  mider> 
took  to  protect  and  instruct,  and  which  re- 
paid her  assiduity  by  the  most  sportive  vi« 
vacity,  the  most  harmless  conduct,  and  even 
the  most  grateful  attachment.  For  the  stoat, 
see  Mammalii,  Plate  XVI.  fig.  3.  Vol.  iv. 

VIVIANI  (ViNCEiiTio),a  celebrated  Ita- 
lian mathematician,  was  bom  at  Florence 
in  1621,  some  say  1622.  He  was  a  disciple 
of  the  illost^ous  Galileo,  and  lived  with 
him  from  the  17th  to  tlie  20th  year  of  his 
age.  After  the  death  of  his  great  master, 
he  passed  two  or  three  years  more  io  pro* 
secuting  geometrical  studies  vrithout  inter- 
ruption, and  in  this  time  it  was  that  he 
formed  the  design  of  his  Restoration  of 
Aristeus.  This  ancient  geometrician,  who 
was  contemporary  with  Euclid,  had  com- 
posed five  books  of  problems,  ''  De  Locis 
Solidis,*'  the  bare  propositions  of  which 
were  collected  by  PappoSf  l^ut  the  books 
are  entirely  lost ;  wliich  Viviani  undertook 
to  restore  by  the  force  of  bis  genius. 

He  broke  tliis  work  ofi^  before  it  was 
finished,  in  order  to  apply  himself  to  ano- 
ther of  the  same  kind,  wliich  was,  to  restore 
tlie  fifth  book  of  Apoltonios's  *<  Conic  Sec- 
tions.**  While  be  vras  engaged  in  this,  Bo- 
relli  found,  in  the  library  of  the  Gnnd 
Duke  of  Tuscany,  an  Arabic  M.S.  with  a 
Lathi  inscription,  importing  that  it  con- 
tamed  the  eight  books  of  ApoUonius's  Co- 
nic Sections ;  of  which  the  eighth  was  not 
found  to  be  there.  He  carried  this  M.S. 
to  Rome,  in  order  to  translate  it  with  the 
assistance  of  a  professor  of  the  oriental  lan- 
guages. So  unwilling  however  was  Viviani 
to  lose  the  fruits  of  his  labours,  that  he  re- 
fused to  receive  the  smallest  account  firom 
Borelli  on  the  subject  At  length  he  finish- 
ed the  work,  and  published  it  in  1659,  with 
the  title  '*  De  Maximts  et  Minimis  geome- 
trica  divitiatio  m  quintnm  coniconim  Apol- 
lonii  Pergaei.  He  was  called  by  tlie  state 
to  undertake  an  operation  of  great  import- 
ance, viz.  to  prevent  the  inundations  of  the 
Tiber,  in  which  Cassini  and  be  were  em« 
ployed  for  some  length  of  time.  On  account 
of  his  great  talents  he  received  a  pension 
firom  Louis  XIV.  In  1666  he  was  honoured 
by  the  Grand  Duke  with  the  title  of  the 
first  mathematician.  He  resolved  tliree  pro-  ' 
blems  which  had  been  proposed  to  all  the 
mathematicians  of  Europe.  In  1669  he  was 
chosen  to  fill,  in  the  Royal  Academy  of 
Sciences,  a  place  amortg  the  eight  foreign 
associates.  This  circumstaq,ce,  so  honour- 
able to  his  reputation,  gave  new  vigour  to 
his  exertions,  and  he  pubUahed  three  books 
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«f  the  '<  Dtribatioii  upon  AskieoSy"  in  1701 , 
wtiich  be  dedicated  ta  the  King  of  France. 
Viviani  acquired  a  good  fortune,  which  he 
laid  oat  in  boilding  a  magnificent  bonae 
at  Florence  ^  here  he  placed  a  boat  of  Galileo, 
with  scYcral  inscriptions  in  bononr  of  that 
great  man.  He  died  in  170S,  aged  81. 

VIVIPAROUS,  in  natural  history,  an 
epithet  applied  to  such  animals  as  bring 
forth  their  young  alive  and  perfect,  in  con- 
tradistinction to  them  that  toy  eggs,  which 
are  called  oviparous  animals. 

ULEX,  in  botany,ykrM  ^r  gw$e,  a.genus 
of  the  Diadelphia  Decandria  class  and  or- 
der. Natural  order  ef  Papilionaces,  or 
Legnminosse.  Essential  citaraoter:  adyx 
two-leaved;  l^ume  scarcely  longer  than 
the  calyx ;  filaments  ail  connected.  There 
are  thi-ee  species. 

ULLAGE,  io  ganging,  is  so  much  of  a 
cask,  or  other  vessel,  as  it  wants  of  bemg 
fiiil.    See  Gacging, 

ULMUS,  in  botany,  the  e^,  a  genus  of 
the  Pentandria  Digynia  ctoss  |md  order. 
Natural  order  of  Scabridse,  Amentaceao, 
Jussieu.  Essential  character:  calyx  five- 
cleft,  inferior,  permanent;  corolla  none; 
capsule  membranaceous,  compressed,  tht, 
one-seeded.  There  are  seven  species,  two 
of  which  are  natives  of  Britain,  tiz^  the 
campestris,  common  elm;  and  the  montana, 
or  wych  elm,  AU  the  sorts  of  elm  may  be 
either  proplig^ted  by  layers,  or  suckers, 
taken  from  the  roots  of  the  pld  trees,  the 
latter  of  which  is  generally  practised  by  the 
nursery  gardeners.  The  elm  delights  in  a 
stifi'stropg  soil.  It  is  observable,  boiwever| 
that  here  |t  grows  comparatively  slow.  In 
light  hind,  especially  if  it  is  rich,  jits  growfb 
is  very  fnpid ;  but  its  wood  is  light,  porooa, 
and  of  little  value,  compared  with  that 
which  grows  upon  strong  land,  which  is  of  a 
closerj  stronger  texture,  and  at  the  heart 
will  have  (lie  colour,  and  almost  the  heavi- 
ness and  the  Inirdness,  of  iron.  On  such  soils 
the  elm  becomes  profitable,  and  is  one  of 
the  trees  which  ought,  in  preference  to  all 
pthers,  to  engage  the  planter's  attention* 

ULTRAMARINE.  This  precious  co* 
lour,  so  remarkable  for  its  beauty  and  dura- 
bility, is  ^  pure  deep  sky  blue.  It  is  capa« 
ble  of  bearing  a  low  red  heat  without  iiumy, 
and  it  is  not  sensibly  impabed  by  the  action 
of  the  air  and  weather.  It  is  the  colouring 
matter  of  the  mineral  already  described 
iinder  the  name  Lazurstein,  and  appears 
accorduig  to  an  analysis  by  Klaproth,  to 
consist  of  little  else  than  oxide  of  iron. 

ULVA|  in  botany,  a  genoi  of  the  C^p* 
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togamia  Algaei  elaia  and  order.  Genefic 
character:  fmctiffcatiosis  are  small  gb- 
bules,  dispersed  through  a  peUvcid  meai- 
branaceons  or  gelatinont  sabstanee,  or 
irond. 

UMBELUFEROUS  pUaU$,  are  sach  as 
have  their  tops  branched  and  spread  oat 
like  an  umbrella ;  on  each  little  subdhrision 
of  which  there  is  growing  a  small  flower; 
such  are  fennel,  dill,  &c. 

UMBER.  There  are  two  kinds  «f 
nmber,  fbe  one  called  ^logne  nmber,  is  a 
variety  of  peat  or  of  earthy  brown  cosl. 
There  are  large  beds  of  it  wreogbt  in  the 
neighbourhood  of  Cologne,  principally  as  m 
trtide  of  fuel ;  a  pretty  considenble  ^ob- 
tity  $s  fdso  imported  into  HoBand,  where  it 
is  nse<|  in  tlie  manufacture,  or  itkore  pro- 
periy  in  the  adulteration  of  snuflT,  lor  which 
purpose  it  appears  to  be  better  than  the 
common  peat  of  the  country  ;  a  attll  sant- 
ler  quantity  is  consumed  by  the  paiat- 
makers.  The  colour  of  this  vegetable  aah 
ber  is  a  warm  somewhat  pinkish  browa,  and 
is  an  useful  ingredient  to  the  painter  in  wa- 
ter-colours. The  second  kmd  of  nmber 
goes  by  the  name  of  Turkish  nmber,  andap> 
pears  to  be  a  variety  of  the  iron  ore  called 
brown  ironstone  ochre.  A  specimen  fitNB 
Cyprus  was  analysed  b^  Klaproth,  anda^ 
forded  him. 

Oxide  of  iron.. 4I| 

Pxide  of  manganese eo 

Silex i IS 

Alumhie 5     * 

Water 14 

UNCARIA,  in  botany,  a  genus  of  the 
Pentandria  Monogynia  dass  and  order. 
Essential  character :  corolhi  salver-shaped- 
germ  crowned  with  a  gland ;  stigusa  two- 
grooved;  pericarpium  two-celled,  many* 
seeded,  TWre  are  two  speoiesy  ris»  U. 
inermis,  and  U.  aculeata. 

UNCI  A,  in  general,  a  Laths  term  de> 
noting  the  twelfth  part  of  any  thing ;  psffti- 
oularly  the  twelfth  part  of  a  ponnd,  caBed 
in  English  an  ounce ;  or  the  twelfth  part  of 
^  foot,  called  an  inch. 

UNCIiE,  in  algebra,  the  numbers  pir- 
fixed  before  the  letters  of  the  nMnbeia  of 
any  power  produced  from  a  binoasisly  resi- 
dual, or  OMilttoomial  root.  Tbna,  in  the 
fourth  power  of  a-|-^>^*  '^  "¥"  4a'^  +^ 
o^fr'-f  4a6*  +  M,tbe  ancim  are  4,6,4; 
beuq^  the  same  with  what  otheiB  caH  c»- 
effickntB.    See  Bivomiali  Alsibaa,  &c^ 
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UNDECAGON^  in  geometry,  is  a  po- 
lygon of  eleven  sideA.  If  the  side  of  a  re- 
gular wdecagon   be  l,  its  kre^  will  be 

9^$6i  nearly  =  ^-j  X  tang,  of  7Sft  de- 
grees; and  therefore  if  this  number  be 
multiplied  bj  the  square  of  the  side  of  any 
other  regolar  nndecagon,  the  product  will 
be  tiiearea  of  that  nndecagon. 

UNDER  currents,  currents  distract  from 
t)ie  upper  or  apparent  cnrrents  of  the  seas. 
Some  naturalists  conclude  that  there  are  in 
diTcrs  phices  imder  cntrenis  which  set  or 
drive  a  contrary  way  from  the  upper  cur- 
rent, whence  they  solve  the  remarkable 
pfaenomena  of  the  sea's  setting  strongly 
through  the  Streights  into  the  Mediterra- 
Bean»  with  a  constant  current  twenty 
leagues  brond;  as  also,  that  running  from 
the  Eozme  through  the  Bosphorus  into  the 
Hdlespont,  and  thejice  into  the  Archipe- 
lago ;  they  conjecture,  that  there  is  an 
under  current  whereby  aa  great  a  quantity 
of  water  is  carried  out  as  comes  in.  To 
confirm  this,  it  ia  observed,  that  between 
the  North  and  South  Foreland,  it  is  either 
high  or  low  water  upon  the  shore  three 
hcran  before  it  is  so  off  at  sea ;  a  certain 
sign,  that  though  the  tide  of  flood  runs 
aloft,  yet  the  tide  of  ebb  runs  under  foot, 
or  close  by  the  ground.  Yet  Dr.  Halley 
solves  the  currents  setting  in  at  the  Streights 
without  overflowing  the  banks,  fVom  the 
great  evaporation,  without  supposing  any 
under  current. 

UNDPRSrANDINGorJuDGMENT,ui 
the  Hartleyan  acceptation  of  the  term,  is  that 
&culty  by  wbich  w6  contemplate  mere  sen- 
sations and  ideas,  pursue  truth,  and  assent  to, 
or  dissent  from,  propositions.  In  this  article, 
and  in  Wobds,  we  shall,  as  we  proposed  in 
Philosophv,  mentalf  §  104,  lay  before 
our  readers  a  view  of  the  highly  important 
principles  of  Hartley  respecting  tite  under- 
standing, occasiondly  making  in  his  state- 
ments such  alterations  as  will  best  adapt 
them  to  mir  object. 

Whatever  be  the  precise  nature  of  assent 
and  dissent,  they  must  chus  with  ideas, 
bemg  only  those  very  complex  internal 
feeliOgs  wbich  are  connected  by  assocmtion 
with  those  groups  of  words  which  are  called 
propositions  in  general,  or  aflirmations  an^ 
vtgations  in  particular. — Assent  (ahd  conse- 
quently its  opposite,  dissent)  may  be  distin- 
guished uito  two  kinds,  rational  and  practi- 
cal. Rational  assent  to  any  proposition 
may  be  defined  a  readiness  to  affirm  it  to 
he  tme^  proceeding  from  a  close  association 


UND 

of  the  ideas  suggested  by  the  proposition, 
with  the'idea  or  internal  feeling  belonging 
to  the  word  truth  ',  or  of  tlie  terms  of  the 
proposition  with  the  wordtrutli.  Rational 
dissent  is  the  opposite  to  this.— Practical 
assent  is  a  readiness  to  act  in  such  a  manner 
as  the  frequent  vivid  recurrency  of  the  ra- 
tional assent  dispones  us  to  act ;  and  prac- 
tical dissent  the  contrary. 

Practical  assent  is  then  the  natural  con- 
sequence of  rational  assent,  wh^n  suffici- 
ently impressed.  It  must  however  be  ob- 
served, first,  that  some  propositiims,  mathe- 
matical ones  for  instance,  admit  only  of  a 
rational  assent,  the  practical  not'  being  ap- 
plied to  them  in  common  cases :  secondly, 
that  the  practical  assent  is  sometimes  gene- 
rated, and  arrrves  at  a  high  degree  of . 
strength,  without  any  previous  rational  as- 
sent, and  by  methods  which  have  little  or 
no  connection  with  it ;  yet  still  is  in  general 
much  infloteced  by  it,  and,  conversely,  ex- 
erts a  great  influence  upon  it :  thirdly,  prac- 
tical assent  may  be  in  opposition  to  rational 
assent,  and  in  consequence  of  its  having 
been  long  and  firmly  cultivated,  may  alto- 
gehier  prevent  the  latter  from  influencing 
the  conduct. 

'  Let  us  next  Inquire  into  the  causes  of  ra- 
tional and  practical  assent,  beginning,  I. 
with  that  liven  to  mathematical  conclu- 
sions.— Now  the  origmal  cause  that  a  per- 
son affirms  the  truth  of  the  proposition, 
twice  two  are  four,  is  the  entire  coincidence 
of  the  visible  or  tangible  idea  of  tvrice  two, 
with  that  of  four,  as  impressed  upon  the 
mind  by  various  objects.  We  see  every 
where  that  both  are  only  different  names 
for  the  same  impression ;  and  it  can  only 
be  in  consequence  of  association  that  the 
word  truth,  its  definition,  or  internal  feel- 
ing, becomes  appropriated  to  this  coinci- 
dence— Where  the  numbers  are  so  large 
that  we  cannot  form  any  distinct  visible  ideas 
of  them,  as  when  wesay  13  times  12  are  equal 
to  144,  rational  assent  is  founded  (if  not  on 
the  authority  of  a  table  or  a  teacher)  on  a 
coincidence  of  words  arising  from  some  me- 
thod of  reckoning  up  12  times  Ity  so-  as  to 
conclude  witli  144,  and  resembling  the  co- 
incidence of  words  which  attends  the  be- 
fore-mentioned coincidence  of  ideas  in  the 
simpler  numerical  propositions. — ^The  ope- 
rations of  addition,  subtraction,  multiplica- 
tion, division,  and  extraction  of  roots,  with 
all  the  roost  complex  operations  relating  to 
algebraic  quantities  considered  as  the  de- 
notements of  numbers,  are  no  more  than 
methods  of  producUig  this  coincidence  of 
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woitby  founded  upon  and  rising  above  one 
another.  And  it  is  merely  association  again 
whicli  appropriates  the  word  truth,  &c,  to 
the  coincidence  of  tlie  words  or  synibok 
which  denote  the  nnmbers. 

Tliis  coincidence-  of  terms  is  considered 
as  a  proof  that  the  visible  ideas  of  the  num- 
bers uuder  consideration  would  coincide  as 
much  as  the  visible  ideas  of  twice  two  and 
four,  were  jthe  former  equally  distinct  with 
the  hitter ;  and  indeed  the  sam^*  thing  may 
be  fully  proved,  and  often  is  so,  by  experi* 
ments  with  counters,  Knes,  &c.  And  hence 
thinking  persons,  who  make  a  distinction 
often  anthoogfat  of,  between  the  coincidence 
of  terms  and  that  of  ideas,  consider  the  real 
and  absohite  truth  to  be  as  great  in  com- 
plex nnmerical  propositions  as  in  the  sim- 
plest. Now  as  it  is  impossible  to  gain  dis- 
tinct visible  ideas  of  different  numbers, 
where  at  least  they  are  considerable,  terms 
denotmgthem^are  a  necessary  means  ofdis- 
tingui3»hing  them  one  from  another,  so  as  to 
reason  justly  respecting  them. 

In  geometry  there  is  a  like  coincidence  of 
lines,  angles,  spaces,  and  solid  contents,  to 
prove  them  equal  in  simple  cases.  After- 
wards, in  complex  cases,  we  substitute  the 
terms  whereby  e^ual  thiugs  are  denoted 
for  each  other,  and  then  the  coincidence  of 
the  ^erms  to  denote  the  coincidence  of  the 
visible  ideas,'  except  in  the  new  step  ad- 
vanced in  the  proposition  ;  and  thus  we  get 
a  new  equality,  denoted  by  a  new  coinci- 
dence of  terms ;  and  this  in  like  manner 
.  we  employ  in  order  to  obtain  a  new  equa- 
lity. This  resembles  the  addition  of  unity 
to  any  number  in  order  to  make  the  next, 
as  of  1  to  SO  m  order  to  make  21.  We 
have  no  distinct  visible  idea  of  20  or  of  31 ; 
but  we  have  of  the  difference  between 
them,  by  fancying  to  ourselves  a  confused 
heap  of  things,  supposed  or  called  twenty 
in  number,  and  then  further  fimcymg  one 
thing  to  be  added  to  it  By  a  Hke  process 
in  geometry  we  arrive  at  the  demonstration 
of  the  most  complex  propositions. — ^The 
properties  of  numbers  are  applied  to  geo- 
metry in  many  cases,  as  whefn  we  demon- 


also,  and  the  agreements  of  the  letten  fyr 
those  of  the  quantities. 

Thus  we  see  the  fonndalioD  upon  wUch 
the  whole  doctrine  of  quantity  is  built ;  for 
all  quantity  is  denoted  either  by  numben, 
or  by  extension,  or  by  letters  denoting  ei- 
ther one  or  tbe  other.  The  coinddeoce  of 
ideas  is  the  foundation  of  rational  assent  in 
simple  cases;  and  ttmt  of  ideas  and  of 
terms,  or  of  terms  alone,  in  complex  cases. 
This  is  upon  the  supposition  that  the  qoan* 
tities  are  to  be  proved  equal  >  bat  if  they 
are  to  be  proved  unequal,  the  want  of  coif, 
cidence  answers  the  same  pnrpi^e.  If  thfy 
are  in  any  numerical  ratio,  this  is  only  iutro- 
dncing  a  new  coincidence.— Thus  it  appears 
that  the  use  of  words,  (either  as  vbible  oris 
audible  symbols),  i»  necessary  for  geome- 
trical and  algebraic  reasonings,  as  well  as 
for  arithmetical.  Also  that  association  pre- 
vails in  every  part  of  tbe^  processes  hitherto 
described. 

But  these  are  not  tbe  only  causes  of 
giving  rational  assent  to  mathematical  pro- 
positions. The  recollection  of  having  once 
examined  and  assented  to  each  step  of  a  de- 
monstration; the  authority  of  an  approved 
writer.  Sec.  are  often  sufficient  to  gain  oar 
assent,  though  we  understand  no  more  tiaa 
the  import  of  the  proposition ;  nay,  even 
though  we  do  not  proceed  so  fiu*  as  tidi. 
Now  tliis  again  is  a  mere  transfer  of  asso- 
ciation ;  Qie  recollection,  authority,  it 
being  in  a  great  number  of  cases  assodated 
with  the  before-mentioned  coincidence  ef 
ideas  and  tenns. — But  liere  a  new  circna- 
stance  arises  ;  for  memory  and  autbority 
are  sometimes  found  to  mislead ;  and  tbe 
recollection  of  such  experience  pub  the 
mind  into  a  state  of  doubt,  so  that  so«e- 
times  truth,  sometimes  falsehood,  vriU  recar 
and  unite  itself  with  the  proposition  nndcf 
consideration,  according  as  the  recoUectioB, 
authority,  &c.  in  all  their  peculiar  drcaoi" 
stances  have  been,  associated  vrith  tmth  or 
with  falsehood. 

TbuS'the  idea  belonging  to  a  mathematF 
cal  proposition,  with  the  rational  assent  or 
dissent  arising  in  tbe  mind,  as  soon  as  it  ii 


strate  a  line  or  space  to  be  half  or  double  of    piresented  to  it,  is  nothing  more  thaq  a  groap 


any  other,  or  m  any  other  ratio  to  it.->And 
as  in  arithmetic  words  stand  for  indistinct 
ideas',  in  order  to  help  us  to  reason  about 
them  as  accurately  as  if  tiiey  were  dis- 
tinct ;  as  also  cyphers  stand  for  vrords,  for 
the  same  purpose ;  and  letters  for  cyphers, 
to  render  the  conclusions  less  particular ; 
so  letters  are  put  for  geometrical  quantities 


of  ideas  united  by  assodatian,  and  forming  a 
very  complex  idea  ($  53.)  And  this  idea  is 
not  merely  the  sum  of  the  ideas  beloiigiBf  l» 
the  terms  of  the  proposition,  bot  also  in- 
cludes the  notions  or  feelings,  whatewr 
they  be,  vrfaieh  belong  to  the  words  eqoa- 
lity,  comcidence,  and  tmth^  and,  in  somt 
cases  those  of  utihty,  importance,  4^-*Far 
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mitbematical  propotitions  are,  io  some  cases, 
attended  with  a  practical  assent,  in  the  pro- 
per sense  oT  these  words  ;  as  when  a  per- 
son takes  this  or  that  method  of  executing 
a  projected  design,  in  consequence  of  some 
Biathematical  proposition  assented  to  from 
liis  own  examination,  or  from  the  authority 
of  others;  Now  tlie  train  of  voluntary 
actions  denoting  the  practical  assent,  is 
produced  by  tJie  frequent  recurrency  of 
ideas  of  ntihty  and  importance.  These  ope- 
rate by  association,  and  though  the  ra- 
tional assent  be  a  previous*^  requisite,  yet 
the  degree  of  the  practical  assent  is  propor- 
tional to  the  vividness  of  those  ideas  ;  and 
ia  most  cases  they  strengthen  the  rational 
assent  by  reaction. 

11.  Propositions  concerning  natural  bo- 
dies are  of  two  kinds,  vulgar  and  scienti- 
fical.  Of  the  first  kmd  are,  "milk  is  white," 
**  gold  ia  yellow,**  **  a  dog  barks,"  6cc.  These 
are  evidently  nothing  more  than  forming  the 
terms  denoting  the  whole  or  some  com- 
ponent parts  of  flie  complex  idea,  into  a 
proposition,  or  employing  tliose  denotiug 
some  of  its  common  adjuncts  in  the  same 
way.  The  assent  given  to  such  propositions 
arises  from  the  associations  of  the  terms  tis 
well  as  of  the  ideas  denoted  by  them. 

In  seientifical  propositions  conctiming 
natural  bodies,  a  definition  having  been 
made  of  the  body  from  its  properties, 
another  property  or  power  is  joiued  to  them 
as  a  constant  or  common  associate.  Thus 
gold  is  said  to  be  soluble  in  the  uitro-mu- 
riatic  add.  Now  to  persons  who  have 
made  the  proper  experiments  a  sufficient 
number  of  times,  these  words  suggest  the 
ideas  which  occur  in  those  experiments, 
and  conversely  are  suggested  by  them,  in 
tUe  same  manner  as  the  vulgar  propositions 
above-mentioned  suggest,  and  are  suggested 
by  common  appearances.  But  tben,  if 
they  be  scientific  persons,  their  readiness  to 
affirm  that  gold  is  soluble  in  this  acid  uni- 
versally, arises  also  from  the  experiments  of 
others,  and  from  their  own  and  other  per- 
tons'  observations  on  the  constancy  and 
tenor  of  natnrc.  Tliey  find  it  to  be  a  ge- 
neral truth,  that  almost  any  two  or  three  re- 
markable qualities  of  a  natural  body,  infer 
the  rest,  being  never  found  without  them ; 
and  hence  arises  a  readiness  to  affirm  re- 
specting all  bodies  possessing  tho^e  two  or 
three  leading  qualities,  whatever  may  be 
%ffirmed  of  one. 

The  propositions  fonned  respecting  na* 
tnral  bodies  are  often  attended  with  a  high 
degree  of  practical  asgent,  arising  duefly 


from  some  8uppo0ed  utility  and  ifnportance^ 
and  which  b  no  ways  proportioned  to  the 
foregoing  or  similar  acknowledged  causes  of 
rational  assent  And  in  tome  cates  the 
practical  assent  takes  place  before  Uie  rati- 
onal ;  but  then,  after  some  time,  the  rati- 
onal assent  is  generated  and  cemented  roost 
firmly  by  the  prevalence  of  the  practical. 
This  process  is  particularly  observable  ia 
the  regards  paid  to  medicmes ;  that  is,  in 
the  rational  and  practical  assent  to  the  pro- 
positions concerning  theur  virtues. 

The  influence  of  the  practical  assent 
over  the  rational,  arises  from  their  being 
united  la  so  many  cases.  And  the  vivid- 
ness of  the  ideas  arising  from  the  supposed 
utility,  importance,  &c.  produce  a  mort 
ready  and  closer  union  of  the  terms  of  the 
proposition. 

III.  The  evidences  for  post  facts  are  .a 
man*8  own  memory,  and  the  authority  of 
others.  These  ai;^  under  proper  restric- 
tions, the  usual  associates,  of  true  past  fiicts, 
and  therefore  produce  tlie  readiness  to 
i^^m  a  past  fact  to  be  true,  that  is,  the 
rational  assent  The  integrity  and  compe- 
tency of  the  witnesses  being  the  principal 
restriction  or  requisite  in  the  accounts  of 
past  facts,  become  principal  associates  to 
the  assent  to  them  -,  and  the  contrary  quali- 
ties to  dissent. 

If  it  be  asked '  how  a  narration  of  an  event 
supposed  to  be  certainly  true,  or  to  be  doubt- 
ful, or  to  be  entirely  fictitious,  difitrs  hi  its 
efiect  upon  the  mind  in  these  circumstances 
respectively,  the  words  in  which  it  is  nar^ 
rated  being  tlie  same  in  case?*  it  may  be 
replied,  first,  in  having  the  terms  true, 
doubtfitl,  or  fictitious,  with  a  variety  of 
ideas  usually  associated  with  them,  and  the 
corresponding  internal  flings  of  respect, 
anxie^,  dislike,  &cc.  connected  with  them 
respectively;  whence  the  whole  efiectp, 
exerted  by  each  upon  the  mind,  will  difi^ 
considerably  from  one  another.  Secondly,' 
if  the  events  be  of  a  very  interesting  nature, 
the  related  ideas  will  recur  oftener,  and 
thus  agitate  the  mind  the  more,  in  proper* 
tion  to  the  supposed  truth  of  the  event. 
Aud  it  coufirms  this,  that  the  frequent 
recurrence  to  the  mind  of  an  interesting 
event,  supposed  to  be  doubtfid,  or  even  ^ 
fictitious,  by  degrees  makes  it  appear  like 
a  real  orie.  Tlie  practical  aisent  to  post 
facts  often  produces  the  rational  aaaent,  at 
in  the  other  cases  before  spoken  of. 

rV.  The  evidence  for  future  facts  1$  ot 
the  same  kind  with  that  for  the  |iropoeitioi^ 
concerning  natural  bodies,  being  like  it  ta- 
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ken  Trom  inductioiL  and  analogy.  This  b 
the  ibnndation  of  the  rational  assent.  The 
practieal  depends  opob  the  recorrency  of 
the  idens,  and  the  degree  of  agitation  pro- 
doced  by  them  hi  the  mind.  Hence  reflec- 
tion makes  the  practical  assent  grow  finr  a 
kmg  time  after  the  rational  is  arisen  to  tti 
height ;  or,  which  is  often  tiie  CMe,  if  the 
practical  assent  arises  in  any  considerable 
d^[ree,  without  the  rational,  it  will  gene- 
rate the  rational  Thus  the  sanguine  are 
apt  to  believe  and  assert  what  they  hope  to 
be  tnie^,  and  tibe  dmoroos  what  they  fear. 

V«  There  are  many  specntatiTe  abstract 
propositions  in  logic,  metaphysics,  ethics, 
controversial  dlvmity,  &c  the  evidence  for 
which  b  the  coincidence  or  analogy  of  the 
abstract  terms,  in  certain  particular  apph- 
cations  of  them,  or  as  considered  m  their 
grammatical  relations.  This  caoses  the  ra- 
tional assent.  As  t6  the  practical  assent  or 
dissent,  it  arises  from  the  ideas  of  import- 
ance, reverence,  piety,  daty,  ambition,  jea- 
lousy, envy,  self-interest,  &c.  vrhich  inter- 
mix in  these  subjects,  and  thus,  in  some 
cases,  add  great  strength  to  the  rational 
assent,  in  others  destroy  it,  and  convert  it 
into  its  opposite. 

On  the  whole  it  appears  that  rational 
assent  has  different  caoses  Ui  propositions 
of  different  kmds,  and  practical  assent  in 
like  manner :  that  the  causes  of  rational 
are  also  different  <h>m  those  of  practical : 
that  there  is,  however,  a  great  affinity  and 
general  resemblance  in  all  the  causes ;  that 
rational  and  practical  assent  exert  a  perpe- 
tual reciprood  iuQuence  on  each  other: 
and,  consequently  that  the  ideas  belongmg 
to  assent  and  dissent,  and  their  equivalents 
and  relatives  are  hif^y  cony>lex,  unless  in 
the  cases  of  very  simple  propositions,  such 
as  mathematieal  ones.  For,  besides  the 
coincidence  of  ideas  and  terms,  they  in- 
clude, in  other  cases,  ideas  of  utility,  im- 
portance, respect,  disrespect,  ridicule,  reli- 
gious affections,  hope,  fear,  ^c.  and  bear 
some  gross  general  proportion  to  the  vivid- 
ness of  these  ideas. 

It  follows  from  the  preceding  statements, 
that  vicious  men,  that  is,  all  persons  who 
want  practical  fhith,  most  be  prejudiced 
against  the  historical  and  other  foundatiooa 
for  rational  faith  in  revealed  religion.  Far- 
ther, it  is  impossible  any  person  should  be 
so  sceptical  as  not  to  have  the  complex  ideas 
denoted  by  the  words  assent  and  dissent 
associated  with  a  great  variety  of  proposi- 
tions in  the  same  manner  as  in  other  per- 
sons ;  juit  as  li€  must  have  the  same  ideas 


in  general  affixed  to  tbewofdsofUiBi> 
tive  language,  as  other  men  have.  Ao  mi- 
versal  iceptie  is  therefore  nomorethsia 
person  who  varies  from  the  cobudob  onge 
In  his  application  of  a  certam  set  of  wordi, 
vis.  tratfa,  certainty,  assent,  dissent,  &e. 

We  shall  dose  this  article  with  tkt  very 
important  remarks  on  evidence,  pvco  1^ 
Hartley,  in  proposition  87;  refeiriag  to  the 
origuMl  those  readers  who  wish  to  see  hew 
lie  illustrates  or  proves  them  by  the  em- 
ployment of  shnple  mathematical  eipro* 
alons,  and  who  are  disposed  to  eater  iits 
his  important  observations  respectoiK  the 
ascertainment  of  truth  and  the  advsDce- 
ment  of  knowledge. 

1.  If  the  evidences  for  any  proposilioo, 
fhct.  Sic  be  dependant  on  each  other,  ss 
that  the  first  Is  required  to  sopport  the 
second,  the  secosd  the  third,  and  so  so; 
that  is,  if  a  failure  of  any  one  of  theevi* 
deuces  renders  all  the  rest  of  no  value,  the 
separate  probability  of  each  evidence  tuA 
be  very  great  m  order  to  make  the  propoi- 
tion  credible ;  and  this  holds  so  much  the 
more,  as  the  dependent  evidences  are  wen 
numerous. 

2.  If  the  evidences  for  any  propo«tin> 
fuct,  &C.  be  independent  on  each  sifaer; 
that  b,  if  they  be  not  necessary  to  support 
each  other,  but  concur,  and  can,  eschcf 
them,  vrhen  established  upon  its  ompi^ 
per  evidences,  be  applied  directly  toeitir 
blish  the  proposition,  Imct,  dec  in  qoestioB; 
the  deficiency  in  the  probabiUty  of  esch 
must  be  very  greati  in  order  to  render  Ae 
proposition  perceptibly  doubtful,  sad  tfas 
holds  so  much  the  more,  as  the  eridcaof 
are  more  numerous. 

S.  The  resultuig  probability  may  beioffi* 
ciently  strong  in  dependent  evideocei,  ssd 
of  little  value  in  independent  ones,  sccoi^ 
ing  as  the  separate  probability  of  escheii' 
dence  b  greater  or  less.  Thus  the  prao* 
pal  facts  of  ancient  history  are  not  test  pfs- 
bable  practically  now,  than  ten  orfiftM 
centuries  ago ;  nor  less  so  then,  thsn  is  the 
times  immediately  succeeding,  became  tb 
diminution  of  evidence  in  each  ceatury  a 
imperceptible.  And  for  the  same  ressos  • 
large  number  of  weak  arguments  pivn 
little. 

4.  It  appears  likewbe,  that  thebefn- 
Itty  of  tlie  separate  evidences  does  not  p«^ 
duce  much  alteration  in  these  remarks,  b 
like  manner,  if  the  munber  of  eridences, 
dependent  or  independent,  be  great, «« 
may  make  great  cancessions  as  to  the  tslse 
of  earh.    Again,  a  strong  evidence  m» 
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I^^Qt  otaes  can  add  notfibiiTy  bat  mtut 
Weaken  a  UtUe ;  and  after  a  point  is  well 
•etded  by  a  number  of  independent  ones, 
tMiat  come  afterwards  are  in  one  sense 
uraess,  because  they  do  no  more  than  re- 
move the  imperceptible  remaining  defici- 
ency ;  on  the  other  hand,  howerer,  as  evi^ 
denoe  produces  different  effects  01/ differ- 
ent nunds,  it  is  of  «rreat  moment  in  all  points 
of  general  importance,  t6  have  as  many 
satisfactory  independent  evidences  as  possi- 
ble broucfat  into  view }  that  if  one  ^  in 
its  efiectSy  from  peculiar  circumstances, 
another  may  supply  its  pl4ce»  And  it  will 
be  of  great  use  to  pursue  these  and  sndi 
like  deductions,  both  mathematically,  and 
by  applying  them  to  proper  instances  s^> 
lected  from  the  sciences,  and  from  common 
life,  in  order  to  remove  certfdn  prejudices, 
which  the  use  of  general  terms  and  ways  of 
speaking,  with  the  various  associations  with 
them,  is  apt  to  introduce  and  fix  upon  the 
mind.  It  ramnot  but  assut  us,  in  the  art 
of  reatoning,  thus  to  analyse,  recompose, 
and  ascertain  our  evidences. 

UNDULATION,  in  physics,  a  kind  of 
tremulous  motion  or  vibration  observable 
in  a  itqpid^  whereby  it  alternately  rises  and 
falls  like  the  waves  of  the  sea.  Thns  nudu- 
bitery  motion,,  if  the  liquid  be  smooth  and 
at  rest,  »  propagated  in  concentric  circles, 
as  most  people  have  observed  upon  throw- 
ing a  stone,  or  Other  matter,  upon  the  sur- 
face of  a  stagnant  water,  or  even  upon 
touching  the  surface  of  the  water  lightly 
with  the  finger,  or  |he  like.  Tlic  reason  of 
these  circular  undulations  is,  that  by  toucli- 
ing  tlie  surface  with  your  finger,  there,  is 
produced  a  depression  of  the  water  in  the 
place  of  contact  By  this  depression,  the 
subjacent  parts  are  moved  successively  out 
of  their  place,  and  the  other  at^yacent  parts 
thrust  upwards,  which  lying  successively  on 
the  desceAding  liquid^  follow  it ;  and  thus 
the  parts  of  the  liqnid  are  alternately  raised 
mddepres^d,  and  that  circularly.  When 
I  stone  is  thrown  into  the  liquid,  the  reci- 
procal vibrations  are  piore  conspicuous: 
lere  the  iivater,  in  the  ph^e  of  immersion, 
isiug  higher  by  means  of  the  impulse,  or 
rebonntl,  till  it  comes  to  fall  again,  gives  an 
mpolse  to  tlie  adjoinmg  liquid,  by  which 
jieans  that  is  Ukewise  raised  about  the 
ilace  of  tlie  stone  as  about  a  centre,  and 
brma  the  first  unduloiis  circle ;  this  falUng 
igaic,  gives  another  impulse  to  the  fiiiid 
>«xt  to  it^  fiirther  from,  the  centre,  which 
iaes  likewise  m  a  circle  ;^ind  thus  succes- 
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$ivefy  greater  and  greater  circles  are  prd^ 
duced. 

UNGULA,  in  geometry^  the  section  of  a 
cylinder  cut  off  by  a  plane  passmg  obliquely 
tlirottgh  the  planeof  the  base  and  part  of  Um 
cyUodric  sniface. 

UNICORN,  an  animal  famous  among 
the  ancients,  but  looked  upon  by  the  mo^ 
derns  as  fabulous,  denominated  from  its  dis- 
tinguishing characteristic  of  having  oDe  horiT 
only,  which  is  represented  as  five  f»alms 
long,  and  growing  in  the  middle  of  the  fore« 
head» 

The  unicorn  is  one  of  the  sdpporters  of 
the  British  arms.  It  is  represented,  by 
heralds,  pa^ant^  and  sometimes  rampants 
When  in  this  last  action,  as  in  tlie  British 
arms,  it  is  properly  said  to  be  saiUant.  Ar- 
gent, an  uuicom  sejant  sable^  armed  and 
unguled,  or,  borne  by  the  name  of  hardmg» 
VNtcoRvJish^  ^eeMoNODON. 
UNIOLA,  in  botany,  a  genus  of  the  Tri-  ' 
andria  Digynia  class  and  order.  Natural 
order  of  Gramuia.  Graminese,  Jussien^ 
Essential  character:  calyx  many-valvedt 
spikelet  osrate,  keeled»  There  are  three 
species. 

UNONA,  in  botany,  a  genus  of  the  Fo* 
liandria  Polygyniadass  and  order.  Natnral  ' 
order  of  Cjf.dunatae.  Anonae,  Jussieu.  Es* 
sential  character :  calyx  three-leaved ;  petals 
six ;  berries  two  or  tbree-seeded,  jointed  Uke 
a  neckUce.    There  are  four  specie?* 

UNISON,  in  mnsic>  the  effect  of  two 
sounds  wliich  are  equal  in  degree  of  tune^ 
or  in  point  of  gravity  and  acuteness. 

UNITARIANS,  in  dmrch  history,  are 
those  who  believe  that  tliere  u  but  one 
Ood,  the  supreme  object  of  religious  wor- 
shij^  ;  and  that  tiiis  Ood  is  the  Father  only, 
and  not  a  Trinity  consisting  of  Father, 
Son,  and  Holy  Ghost. 

The  Unitariilns  having  been  frequently 
confounded  with,  the  old  Socinians,  it  is 
but  justice  to  observe,  that  a  very  material 
difi^urence  exbts  in  some  parts  of  the  reli- 
gious faith  of  these  two  sects.  The  Soci- 
nians believed  that  Jesus  Qirist,  though  a 
human  beings  vras  advanced  by  God  to  the 
government  of  the  whole  created  universe^ 
and  was,  therefore,  the  proper  object  of  re- 
ligious worship.  On  account  of  theur  essen- 
tial deviation  firom  the  doctrine  of  Socinus, 
in  this  and  some*other  respectS|>the  modern 
Uaitariaitf  dlschiim  the  appellation  Socinian 
as  inapplicable  to  their  views  of  religious  faith 
and  worship.  This  term  is,  however,  very 
comprehensive,  and  is  appUcable  to  a  greiit 
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variety  of  persons,  who,  Botwidistandtng, 
agree  in  tbU  one  common  principle,  that 
tbere  is  no  distinction  in  the  divine  natnre. 

The  appella^on  of  Unitarian  may  be 
considered  as  a  i^eneric  term,  including  in  it 
a  narobcr  of  specific  differences.  Indeed, 
all  those  who  reject  the  doctrine  of  the  Tri- 
nity, and  pny  divine  worship  to  the  Father 
only,  may  \^ith  propriety  be  called  Unita- 
rians. As  it  is  a  principle  among  this  body 
of  Christians,'  that  the  most  unbounded  li* 
berty  ought  ^o  be  granted  to  every  hidivi- 
diial  to  onderstsnd  anU  explain  the  doe- 
triacs  of  the  Scriptures  according  to  his 
own  particnlar  views,  it  has  long  been  di- 
vided into  a  nnmber  of  parties,  differing  on 
various  subjects  not  immediately  affecting 
the  leading  doctrine  of  the  Divine -Unity. 
Though  the  ancient  A^ns  appear  never  to 
have  adopted  this  appellation,  yet  roost  of 
their  successors  of  the  present  day  assert 
that  they  have  a  just  ^aun  to  the  title ; 
because,  tliey  say,  that  they  pay  divine 
adoration  to  the.  one  God  and  Father  only, 
;ind  n6t  to  Jesus  Christ,  or  to  the  Holy 
Ghost  If  this  be  admitted,  it  will  ap(»eai^ 
that  the  Unitarian  doctrine  is  of  vei^  mh 
cient  date.  Indeed,  tbey  profess  to  derive 
their  ^th  solely  from  tfae>acred  Scriptures 
of  the  Old  and  New  Testaments. 

Soon  after  the  Nicene  Council,  when  the 
Christian  world  had  wearied  itself  with  re- 
ligious wars  and  disputes  concerning  doc- 
trines and  government;  and  the  Papul 
power  had,  apparently,  converted  the  king- 
dom of  Christ  into  a  kmgddm  of  this  world, 
the  sutjects  of  religions  controversy  ceased, 
^  in  a  great  degree,  to  agitate  the  minds  of 
men,  until  the  memorable  period  of  the  Re- 
formation. Then  agamdid  the  flame,  vrhich 
had  been  long  smothering,  burst  out ;  and 
the  pekX  and  leading  maxim,  of  the  right  of 
private  judgment  in  matt^  of  religion,  ou 
wliich  the  Reformation  was  founded,  once 
more  gave  liberty  to  the  powers  of  the  hu» 
roan  understanding.  How  far  those  powers 
were  exerted  against  many  of  the  doctrines 
^q€  tlie  Churd[  ot  Rome,  we  have  already 
described  in  the  articles  Psotsstants  and 
Krfosmation.  TliOogh  Luther  and  bis  ad- 
herents, had  done  much  towardis  effecting  a 
complete  reformation  in  religion,  i^  vras 
thought  by  many  persons  of  great  learning 
and  piety,  tba/t  much  still  remained  to  be 
cleared  away,  before  the  religion  of  Jesus 
Clirist  coukl  again  aivume  its  native  lustre 
and  purity.  Among  the  number  of  those  who 
were  of  this  ophiion,  was  a  learned  and  emi- 
jient  physician  of  Spain,  commonly  called 


Michael  Strretos.  This  gartloDn,  cot- 
ceivmg  that  the  ideas  generally  msiataiBed, 
concerning  the  Trinity,  and  some  other  ps- 
pnlar  doctrines,  were  false  and  dmigtiy, 
discovered  and  propagated  what  he  cte- 
ceived  to  be  a  more  rational  theory ;  tkt 
leading  feature  of  which  related  to  the  doc- 
trine of  the  Trinity,  which  he  flatly  denied; 
at  least  in  the  manner  in  which  it  wts  thes 
commonly  nnderatood. 

On  this  subject  he  published  his  frnoei 
book,  entitled  *<  De  Trmitatis  Errorihoi,'' 
with  which,  as  Oecobmpadivs,  writing  to 
Bucer,  obsei-ves,  the  reformer  at  Bfnie 
were  very  much  offended.  At  the  naie  time 
he  remarks,  that  the  cbnrches  would  he  very 
ill  spoken  of,  unless  their  divines  wonM 
make  it  thoir  business  to  ^<  ciy  it  domi.'' 
*«  We  know  not*  be  contmnes,  «  how  tint 
beast,  (Servetns)  came  to  creep  m  sdn; 
us ;  he  wrests  all  passages  of  Scriptars  ti 
prove,  that  the  Son  is  not  co-etenml  ssd 
consiibsuntial  with  the  Rilher,  and  tint 
the  man  Christ  is  the  Son  of  God." 

|Now  it  was,  that  the  feats  of  MelaneAfi 
negan  to  be  realized.  In  a  letter  to  JsicUa 
Canieraper,  this  reformer  thus  expmKS 
himself:  ^  Yon  know  that  I  was  ahnp 
afraid,  that  these  disputes  about  the  Trisitf 
would  break  out  some  time  or  other.  Goed 
God!  what  tragedies  win  this  qnestioa  pro* 
dace  among  posterity ; — ^wheflier  the  LogM 
be  a  substance  or  a  person."  To  allerii^ 
m  somie  measure,  th«i»e  fears,  this  meek  re- 
former wrote  a  letter  to  the  Popish  Sensle 
at  Venice,  beseeching  them  to  use  their  st- 
most  endeavours  to  prevent  the  spresd  if 
the  errors  contained  in  Servelns^  book'  It 
was,  however,  reserved  fbr  the  siil  0^ 
Calvin  to  convince  the  religious  world  tbt 
the  reformers,  with  all  their  tesi  sfsisit 
popery,  had  not  learned  to  shake  off  s  iprit 
of  fiery  persecution  .«gat«st  thos$  whMi 
they  cliose  to  account  heretics,  iiot  est* 
tent  with  callrog  Servetns  **  the  prosiest 
knave  of  the  Spanish  nation,^  «<a  viBsiioai. 
obscene,  barking  dog,  a  blockhead  sad  t 
beast,"  this  furious  bigot,  with  aU  the  sbo* 
minabl^  cant  with  whieii  the  genim  flf  b* 
religions  creed  could  amply  supply  ^i>N 
caused  the  unhappy  Servetns  to  be  bofoitt 
the  stake  as  a  heretic,  after  fahvii^bsfSBEed 
and  tormented  him  ui  evcsy  )NMible  «i|y 
that  the  most  determined  fSfiaiiiy  snd  srtiil 
hypocrisy  could  suggest.  Thus  died  Ike 
first  Unitarian  martyr  after  the  RefonnatiM; 
and  thus  was  he  treated  by  one  of  tbe  pi«- 
cipal  reformers  { 

It    was    probabty   from   te  book>  « 
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Micbftel  S«rf  etas  that  Laelius  S«dDus^  and 
wmy  other  Italimn,  first  ra^bed  fbear 
anti-iriiiitariiiii  opinions.  From  the  papers 
of  LflHiiw  8ocimM,  his  nephew,  Faiistus  S6- 
daus,  was  afterwards  led  to  tlie  study  of 
theology.  He  improved  on  the  system  of 
his  ttode ;  and  wa9  the  cause  of  the  Untta- 
riaa  doctrine  spreading  itself  over  a  great 
part  of  Europe.  In  Poland,  m  particular, 
thii  sect  made  aatonisliiog  progress.  By 
them  was  published  the  fiunous  Racovian 
Catechism  ;  and  tlie  writinfpi  of  the  Polones 
Fratres,  in  six  hirge  foMo  volumes,  entitled, 
'*  Bibliothera  Fratrum,'*  are  replete  with 
learnings  and  great  biblical  knowledge. 
The  leading  doctrines  maintamed  by  the 
Polonian  brethren,  are  as  follow  : 

That  the  Haly  Scriptures  are  to  be  un- 
derstood and  exphiined  in  such  a  manner  as 
that  tliefr  doctrines  shall  be  strictly  agree- 
able to  the  true  principles  of  reason. 

Inoenseqnence  of  this  leading  pomt  in 
their  theology,  they  mainteined  tint  God, 
who  is  infinitely  more  perfect  than  man, 
though  of  a  simUar  nature  in  some  respect», 
exerted  an  act  of  that  power  by  which  he 
goTems .  all  thuigs ;  in  consequence  of 
which,  an  extraordinary  person  was  bom  of 
the  Vugin  Mary.  That  peison  was  Jesus 
Christ,  whom  God  first  translated  to  liea* 
ven  by  that  portion,  of  his  divine  pawer 
mlled  the  Holy  Ghost.  Socinus  and  some 
of  his  follewers  entertained  tins  notion  of 
Christ's  havnig'beeo,  in  some  unknown  time 
of  his  lile,  taken  up  personally  into  heaven, 
and  sent  down  again  to  the  earth,  by 
vihich  they  solved  these  expressions  con- 
cerning him  :  **  No  man  has  ascended  to 
heaven  but  he  that  came  down  from 
heaven,  even  the  Son  of  Man  which  is  in 
heaven."  (John  iii.  15.) ,  Thus  Moses,  who 
was  the  type  of  Christ,  before  the  proiunl- 
l!Btion  of  the  law,  ascended  to  God  upon 
Mount  Sinai.  So  Christ,  before  lie  entered 
oa  the  office  assigned  him  by  the  Fatlier, 
was  In  consequence  of  the  divine  counsel 
aod  agency,  translated  into  heaven,  tliat  he 
might  see  the  things  he  had  to  announce  to 
the  world  in  the  name  of  God  himself. 
Being  thus  fully  instructed  in  the  know- 
ledge of  his  counsels  and  designs,  he  sent 
liim  afpiin  into  this  sublunary  wqrld  to  pro- 
mulgate to  mankind  a  new  nde  of  life,  more 
excellent  than  that  under  which  they  had 
formerly  lived,  to  propagate  divine  truth  by 
his  ministry,  and  to  confirm  it  by  his 
death. 

That  those  who  obey  the  voice  of  this  di« 
v'uie  teacher  (and  this  obe<Hence  is  in  the 


power  of  e?ery  one  whose  will  and  tnolma- 
tion  leads  that  way)  shall  one  day  be 
ctotbed  with  new  bodies,  and  inhabit  eter- 
nally those  blessed  regions  where  God 
himself  iaraieduitely  resides*  Such,  on  the 
contrary,  as  are  disobedient  and  rebellions 
shall  undergo  most  terrible  and  exquisite 
torments,  which  shad  be  succeeded  by  an- 
nihilation, or  the  total  extinetion  of  their 
being. 

Faustos'Socimn  supposed  that,  m  con- 
descension to  human  weakness,  hi  order 
that  mankind  might  have  oneof  their  own 
bre^reu  more  upon  a  lev^  with  tliem,  to 
wliom  they  might  have  recourse  in  their 
straits  and  necessities.  Almighty  God,  for 
his  eminent  virtues,  had  conferred  upon  Je- 
sus Christ,  the  Son  of  Mary,  some  years 
after  he  vras  bom,  a  high  divine  power, 
lordj4hip,and  dominion,  for  the  government 
of  the  christian  world  only  ;  aod  had  quali- 
fied him  to  hear  and  answer  the  prayers  of 
hiH  followers  hi  such  matters  as  related  to 
the  cause  of  the  gospel.  The  chief  founda- 
tion on  which  Socinus  founded  the  opinion 
of  Chrisf^  being  an  object  of  religious 
worship,  was  the  dedaratioos  in  the  s<^p- 
tores  concemmg  the  kingdom  and  power 
bestowed  upon  him.  The  Interpretation 
which  he  put  on  those  passages  which  speak 
of  angels  and  heavenly  powers  being  put 
under  him,  and  worshipphig  hiits ;  his  having 
a  knowledge  of  the  secret, thoughts  of  mem 
imparted  to  him,  and  the  Uke,  which,  with 
some  presumed  instances  of  the  firet,  of 
prayer  being  actually  made  to  bun,  he 
maintained  to  be  a  sufficient  thougli  indi-  . 
rect  signification  of  the  divine  will,  that 
men  shonld  invoke  Christ  by  prayer.  But 
he  constantly  acknowledged  that  there  was 
no  express  precept  for  making'  hun  an  ob» 
ject  of  religious  worship. 

Socinus  allowed  that  the  title  of  true 
Ood  might  be  given  to  Christ ;  though  all  he 
meant  by  it  was,  that  he  had  a  real  divine 
power  and  don^inipn  bestowed  uponhmi,  to 
qnaUfy  him  to  take  caw  of  the  concerns  of 
christians,  and  to  hear  and  answer  their 
prayers,  though  he  was  originally  nothing 
more  than  a^liuman  creature. 

Tliere  were  some  among  the  eariy  Soci- 
nians  who  disapproved  mid  rejected  the 
worship  paid  to  Christ,  as  being  without 
any  foundation  in  the  Holy  Scriptures,  the 
only  role  of  christian  fiuth  and  worship. 

This  is  a  general  outline  of  the  doctrines 
of  tlie  Socinians. 

The  Unitarians,  of  the  present  day,  a^ 
pr'uicipall.^  divided  inrto  Arians  and  Hujbk* 
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iiitiiriani,«r  beKeven  in  the  simple  iMiniaiilty  - 
of  Christ.  For  an  acbonnt  of  tbe  first  of 
these  two  dasses,  see  the  article  Ariaits. 
The  sottiniary  of  doctrines  held  by  nodem 
UaitariaDs  is  as  follows :  The  capital  arti- 
cle hi  tbe  religious  system  of  this  denomina- 
tion is,  that  Christ  was  a  aset e  snn*  But 
they  consider  him  as  the  great  instroment 
in  the  hands  of  God  of  revolving  all  the  ef* 
fects  of  tbe  All ;  as  the  object  of  aU  the 
prophecies  from  Moses  to  his  own  time;  as 
the  great  bond  of  union  to  virtoons  and 
good  men,  who,  as  christians,  make  one 
body  in  a  peculiar  sense  $  as  having  com- 
mnoications  with  Ood,  and  speaking  and 
acting  from  Ood  in  such  a  manner  as  no 
other  man  ever  did,  and  therefore,  hav- 
ingthe  form  of  Godi,  and  being  the  Son 
of  God  in  a  manner  peculiar  to  himself; 
as  the  mean  of  spreading  divine  and  sav- 
ing knowledge  to  all  the  worid  of  man* 
kind  ;  as,  under  Ood,  the  head  of  all 
things  to  his  church ;  and  as  the  Lord  of 
life,  having  power  and  authority  from  Ood 
to  raise  the  dead,  and  judge  the  world  at 
the  hut  day.  They  suppose  that  the  great 
obfect  of  the  whole  scheme  of  revelation 
was  to  teach  men  how  to  live  here  so  as  to 
be  happy  hereafter;  and  that  the  particular 
doctrine^  they  taught,  as  having  a  connec- 
tion with  this  great  object,  are  &ose  of  the 
mity  pf  Ood,  hb  universal  presence  and  in* 
spection,  his  placability  to  repenting  sin* 
^ners,  and  the  certainty  of  a  life  of  retribu- 
tion after  death.  They  suppose,  that  to  be 
a  ebrittian  implies  nothing  more  than  the 
belief  that  Christ  and  his  apostles,  as  well  as 
all  preceding  prophets,  wer)&  commissioned 
by  God  to  teach  what  they  declare  they  re* 
oeived  from  htm ;  the  most  important  article 
of  which  is  the  doctrine  of  a  resurrection  to 
immortal  life.  • 

This  denominatioB  of  Christians  argne 
agauMt  the  divinity  and  pre-ezistence  of 
Christ  in  the  following  manner :  the  scrip- 
tares  contain  the  clearest  and.most  exprses 
declarations  that  there  is  but  one  God, 
without  ever  mentioning  any  exception  in 
favour  of  a  Trini^,  or  guarding  us  against 
being  led  into  any  mistake  by  such  general 
and  unlimited  expressions.  £xod.  xx.  S : 
'*  Thou  Shalt  have  no  other  God  but  me.*' 
Devt.  vi.  -4.  Mark  xii.  20.  1  Cor.  viiU  6. 
Ephes.  iv.  5.  It  is  the  uniform  language  of 
the  sacred  books  of  tlie  Old  Testament, 
that  one  God,  without  any  assistant  either 
equal  or  subordinate  to  himself,  made  the 
^fliprld  and  all  tliiugs  in  it,  and  that  this  one 
God  conlinoes  to  direct  all  tbe  affiurs  of 


men.  The  first  book  of  Moses  bcfhi 
with  reciting  all  the  risible  parti  «f  ths 
universe  as  the  work  and  appmntsNat  of 
God.  In  the  ancient  prophetic  acconnti, 
which  preceded  the  birth  of  Christ,  heii 
spoken  of  as  a  man,  as  a  human  creatare 
highly  fiivoured  of  Ood,  and  gifted  witk  ei- 
traonHnary  powen  frmn  bun,  and  noting 
more.  He  was  foretold.  Gen.  xxiL  8,  to  bs 
of  <<  the  seed  of  Abraham.'*  Deat  vnL 
^  A  prophet  like  unto  Moses."  PsaL  cxxriL 
11:  *<Ofthe^unilyof  David,''&c  Ass 
man,  as  a  prophet,  thougli  of  the  higbest  o^ 
der,  the  Jews  constantly  and  aaifensly 
looked  for  their  Messiah.  Christ  oevet 
claimed  any  honour  nor  rpspert  on  hit  ows 
account,  nor  as  due  to  himself  as  a  pensa 
only  inferior  to  the  most  high  God ;  bst 
such  as  belonged  only  to  a  prophet,  aaci* 
traordi^mry  messenger  of  God,  to  listai  ts 
the  message  and  tratfas  which  he  dehfoei 
from  him.  He  m  the  most  decisive  tens 
declares  the  Lord  Ood  to  be  onepensa; 
and  simply,  exclusive  of  all  others,  to  be  Ik 
sole  object  of  worship.  He  always  pnyei 
to  the  one  Ood  as  his  God  and  Father.  He 
always  spoke  of  himself  m  recetriag  bv 
doctrine  and  power  from  him,  and  npm 
and  again  dischiimed  having  any  pswer  if 
his  own.  John  v.  19  :  **  Then  awwend 
Jesus,  and  said  imto  them,  verily,  verily,  I 
say  unto  you,  the  Son  can  donothiagif 
himself."  John  xiv.  10:  ^  The  usi* 
which  I  speak  unto  yon,  I  speak  notof  By- 
self;  but  the  Father  that  dwdleth  ia  ve, 
he  doeth  the  works."  He  directed  mm 
to  worship  the  Father ;  and  never  let  tf 
the  least  intimation  that  himsdf  or  si^ 
other  person  whomsoever  was  theobjed  tf 
worship^  (See  Luke  xi..l,C  Mattrr.ia) 
He  says  in  John  xvi.  S5,  **  And  m  thstdqr 
ye  shall  ask  me  nothing.  Verily,  verily,  I  mf 
unto  you,  whatsoever  ye  shall  ask  the  F^ 
ther  in  my  name,  he  will  give  it  yoa." 

Christ,  they  say,  cannot  be  that  Ood  Is 
whom  prayer  is  to  be  offered,  became  be  ii 
the  high  j>riest  of  that  God  to  make  iatercei- 
sionforns.  (Act^vii.S5.)  AndifChriitbi 
not  the  object  of  prayer,  he  csnaM  ke 
either  God  or  the  maker  aind  goverasr  sf 
the  worid  under  God,  Theapoftles^tstbe 
latest  period  of  their  writmgs,  spMk  ibe 
same  tangoage,  representing  tbe  Fstber  m 
the  only  true  God,  and  Christ  as  a  bud,  Ibe 
servant  of  God^  vriio  raised  him  from  tbe 
dead,  and  gave  him  all  the  power  of  ubick 
,  he  is  possessed,  as  a  reward  for  bis  obstf* 
eiice.  In  Acts  fi.  tt\  the  apoitte  PMer 
calls  Christ  *^a  man  appioted  of  Gsd^ 
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&C.  (  and  in  Acts  xvitJ  the  mpo9tk  calls  him 
*^  the  man  whom  God  has  ordained.'*  1  Tim. 
ii.  5  :  '^  There  is  one  God,  and  one  Media* 
tor  between  Ood  apd.  man,  the  man  Christ 
'Jesus."  Had  the  apostle  Paal  considered 
Christ  as  being  any  thing  more  than  a  man 
with  respect  to  his  natnre,  he  could  never 
have  argued  with  the  least  propriety  or  ef- 
fect, *'  that  as  by  man  came  d<*ath,  so  by 
man  came  also  the  resurrection  of  the 
dead :"  for  it  might  have  been  replied,  that 
by  man  came  death  ;  bat  not  by  man,  but 
^7  God,  or  the  Creator  of  the  world  nnder 
God,  came  the  resurrection  from  the  dead. 
The  apostles  directed  men' to  pray  to  God 
the  Father  only :  Acts  iv.  24.  Rom.  xvi.  S7, 
Ac. 

This  denomination  maintain  that  re- 
pentance and  a  good  life  are  of  themselves 
sufficit-nt  to  recommend  as  to  the  divine  &' 
vonV;  and  that  nothing  is  necessary  to 
make  us  in  all  situation^  the  objects  of  his 
favour,  bat  such  moral  condnct  as  he  has 
made  us  capable  of.  That  Christ  did 
nothing  by  his  dei^th  or  in  any  other  way  to 
render  God  kind  and  merciful  to  smners^ 
or  rather  that  God  is  of  his  own  accord  dis- 
posed to  forgive  men  their  sins,  without  any 
other  condition  than  the  shiner's  repen-; 
tance,  is  decUred  by  the  Almighty  himself 
coutantly  and  expressly  in  the  Old  Testa- 
ment, and  n^ver  contradicted  in  the  New. 
laiah  iv.  7  :  '<  Let  the  wicked  forsake  his 
way,  pnd  the  unrigl^eons  man  his  thoughts ; 
and  let  him  retnm  unto  the  Lord,  and  he 
^1  have  merry  upon  him,  and  to  our  God, 
for  he  will  abundantly  pardon."  See  also 
Esek.  xviii.  i7.  This  most  important  doc- 
trine of  ^e  efficacy  of  repentance  alone  on 
the  part  of  the  sinner,  as  sufficient  to  re* 
commend  him  to  pardon  with  God,  is  coo- 
firaned  by  Christ  himself,  Matt.  vi.  IS: 
'*If  ye  forgive  men  their  trespasses,  your 
heavenly  Father  will  also  forgive  yoo.'r 
Bnt  above  all,  the  beautiful  and  afiecting 
parable  of  the  prodigal  son,  (Lul^e  xv.)  is 
most  decisive  that  repentance  is  all  our 
heavenly  Father  requires  to  restore  us  to 
bis  favour. 

.  The  Unitarians  of  all  ages  have  adopted 
sentiments  simihir  to  those  of  Pelagius,  with 
reipect  to  human  nature. 

Of  late  years,  the  Unitarians  have  been 
▼ery  much  upon  the  increase.  They  have 
several  societies,  in  various  parts  of  the 
eoontry^  for  the  promotion  of  their  princi- 
ples by  the  publication  of  books.  In  Lon- 
don they  have  two  large  and  flourishing 
pnbUc  societies  — The  one  called  «  The 
l^oitariaa  Society  for  promoting  Christian 
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Knowledge  and  the  practice  cf  Virtue,  by^ 
the  distribution  of  books."  This  society, 
has  lately  published  **  An  ifiproved  version 
of  the  New  Testament,  upon  tl^  basis  of 
Archbisbop  -  Newcome's  new  translation, 
with  a  corrected  re>(t,  and  notes  critical  and 
explanatory."  Among  the. members  of 
this  society  are  to  be  found  some  men  of 
high  literary  and  political  character.  The 
other  society,  established  in  London,  is. 
called  the  *'  Unitarian  Fund,  fbr  promoting 
Unitariantsm  by  means  of  popular  preach- 
ing.'* The  objects  of  which  are  stated  to 
be  :  *'  1.  To  enable  poor  Unitarian  con* 
gregations  to  carry  on  religions  worship. 
2.  To  reimburse  the  travellmg  and  otlier 
expenses  of  teachers  who  may  contribdte 
tlieir  hiboui$  to  the  preaching  of  the  gospel 
on  Unitarian  principles ;  and  3.  To  relieve 
tliose  Cliristian  nunisters  who  -by  embracing 
Unitarianism  subject  themselves  to  pover- 
ty." This  society  has  npw  several  mis- 
siomtries  in  various  parts  of  the  united 
kingdom  ;  and  its  funds  are  said  to  be  in  a 
flourishing  state. 

This  denomination  is  now  spreading  itself 
in  America.  There  are  also  some  societtes 
in  France,  and  other  parts  of  the  Continent, 
of  Unitarian  Christians. 

UNITY,  m  poetry.  In  the  drama  there 
are  three  unities  to  be  observed,  viz.  the 
unity  of  action, « that  of  time,  and  that  of 
place.  In  the  epic  poem,  the  great,  and 
ahnost  only  uni^,  is  that  of  the  action. 
Some  regard,  indeed,  ought  to  be  had  to 
tliat  of  time;  that  of  phice  there  is  no  room 
for.  The  unity  of  character  is  tfoi  reckoned 
among  the  unities.  The  unity  of  the  dca^ 
matie  action  consists  of  the  unity  of  the  in- 
trigne  in  comedy,  and  that  of  the  danger  in 
tn^edy;.and  this  not  only  ia  the  plan  of 
the  fable,  bnt  also  in  the  fable  extended 
|md  filled  with  episodes. 

UNIVALVE  9hM^  kt  natoral  history,  a 
term  used  to  express  oife  of  the  three  gene* 
ral  classes  of  shell-fish ;.  the  other  two  being. . 
the  Bivalves  and  Multivalfes^    See  CoR^ 
CHOLooY,  Shells,  drc. 

UNIVERSAJLISTS,  in  church  history, 
were  originally  those  reformers  vrho  tang^t 
a  kind  of  middle  dectnne,  between  the 
systems  of  Calvin  and  Arminios«  They 
were  denominated  hypo^tioal  Universal- 
ists,  because  they  maintained,  that  God  is 
vrillhig  to  show  mercy  to  all  mankhsd ;  and 
becanse  they  held,  that  fiuth  in  Christ  is  a 
necessary  condition,  to  render  tliem  the 
ol:jects  of  the  divine  mercy.  These  opi<^ 
nions  were  intended  to  be  opposed  to  the 
harsli  and  cruel  notions  of  Cal  vm,  concetnv     ^ 
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Utf  eleetion  and  reprobttion,  ob  the  one 
bnid ;  and  to  the  opinions  of  Pelagius,  con- 
eenihig  «ti«  aoftit  of  good  works,  on  the 
other.  Tbe  doetrines^of  the  hyp<>lhetical 
ITniTenaHfts  were  propti^ted  with  success 
by  John  Cameron  ;  and  were  fhrther  illas- 
trated  and  def^  nded  by  Moses  Amyrant,  a 
nan  of  great  learning  and  sairacity.  The 
opinions  he  maintained,  and  which  pro- 
dnoed  no  small  changes  in  the  doctrine  of 
the  reformed  in  France,  are  bricffy  smn- 
med  np  in  the  fbllowing  propositions : 
'  Hiat  God  Retires  the  happiness  of  all 
Men ;  and,  that  no  mottal  is  excluded  by 
any  dlvhie  decree  from  the  benefits  tiiat 
are  procured  by  flie  death,  stifferings,  and 
go^>el  of  Christ: 

That,  however,  none  can  be  made  a  par- 
taker of  the  blessings  of  the  Gospel,  and  of 
eternal  salvation,  unless  he  believe  in  Jesus 
.  Christ: 

That,  sQch,  indeed,  is  the  immense  and 
univei$al  goodneA  of  the  Sopreme  Being, 
Unt  be  refuses  to  none  die  power  of  ixfltev- 
ing ;  though  he  does  not  grant  unto  all  his 
assistance  and  succour,  that  they  may  wfae- 
ly  improve  this  power  to  the  attainment  of 
everlasting  salvation : 

And  that,  in  consequence  of  this,  mnlti- 
.tndes  peivh  through  their  own  Omit,  and 
not  from  any  want  of  goodness  in  God. 

It  does  not,  indeed,  appear,  how  this  roi*^ 
tigated  view  of  the  doctrine  of  predestma- 
tion  can  effectoaNy  destroy  the  heart-ap* 
pallmg  thoughts  occasioned  by  the  more 
open  and  direct  notions  of  Calvin  and  his 
adherents;  bat  such  were  the  opmions 
tani^t  by  the  hypothetical  Univerealists ; 
and  Hiey  vrere  not  without  their  good  ef- 
Act,  in  soUenii&g  dovirn  many  of  the  rigours 
of  high  Calvinism.  But  the  teim  Univer- 
aalists  has  now  obtained  a  far  more  exten- 
sive signification ;  as  it  is  used  to  designate 
Ibose  Christians,  who  hold  the  doctrine  of 
the  fiitnre  restoration  of  ill  men  to  eternal 
life  and  happiners.  This  sentiment  was  cm- 
braced  by  Ofi|ren  in  the  third  >entory  j 
and,  in  more  modern  times,  by  the  Cheva- 
lier Ramsay,  Dr.  Cheyne,  Dr.  Hartley,  and 
others.  The  most  popular  advocates  for 
this  doctrine,  were  Dr.  Chauncy  and  the 
late  Rev.  dhanan  Winchester. 

Dr.  Channey  held,  that  as  Christ  (|ied, 
not  for  a  select  number  of  men  only,  but 
fef  all  men  nniversally,  that  therefore  all 
men  shall  finally  partake  of  the  benefits  ()f 
Ms  denth ;  if  not  m  Ais  state  of  existence, 
^t  in  another.  He  held,  that,  as  a  mean, 
in  Order  to  mtn*s  being  meet  for  salvation^ 
Clod  will,  #ooner  or  later^  brmg  them  all  to 
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a  wirang  mm  obedient  subjection  to  nsnah 
ral  government. 

This  doctrine  is  maintained  by  many,  sot. 
so  much,  as  tbey  say,  because  it  appears  to 
be  indicated  ^y  some  passages  of  Scrip- 
ture :  bnt  because  it  is  strictly  agreeable  to 
the  spirit  and  genhis  of  the  dispensation  of 
universal  goodness  displayed  in  the  Gospel 
of  Christ  They  contend,  that  the  doctriae 
of  eternal  punishments  is  not  only  a  cnie] 
and  hatefiil  doctrine,  but  subversive  of  all  pro* 
per  ideas  of  the  benevolent  and  wise  dnirae- 
ter  of  the  Almighty,  as  weH  as  destroctife  »f 
the  true  use  and  design  of  all  pnnishnieDt 
And  as  punishmant  cannot  proceed  fnm 
a  vindictive  spirit  on  the  part  of  the 
Almiglity,  it  must  be  <fesigned  so  to  (ior- 
rect  the  ofienders  against  his  moral  hvs, 
as  to  destroy  the  necessity  of  eternal  pam&b* 
ment,  and  restore  the  sinner  to  obedience, 
and  a  desire  after  reformation ;  whieh  re* 
formation,  when  efiected,  most  render  all 
further  punishment  both  nnmerdfiil  tad 
unjust.  In  defence  of  this  reasonbg  they 
siy,  that  the  scriptural  words  rendered  atr' 
kuting,  elemalyfir  eoer,  BndfireeeroMdfir 
every  are  frequently  nsed  to  express  th^ 
of  limited  duration  ;  and  that,  when  they 
refbr  to  the  future  state  of  panUnaeBt, 
they  are  always  to  be  so  nndentood ;  b^ 
duue  to  interpret  these  words  otheniiK, 
would  be  to  reason  contrary  to  the  aaalflgj 
of  faith,  the  ideas  of  the  divine  goodnes, 
the  design  of  the  Gospel,  and  the  pUa 
dictates  of  right  reason.  This  doctriae  fan 
to  boast  of  having,  among  its  advocatn  lad 
defenders,  the  names  of  Origen  and  hii  A- 
ciples ;  of  many  of  the  German  Bsptiitt 
prior  to  the  reformation ;  and,  m  liter 
times,  of  Petitpiere,  a  learned  Swiii;  cf 
Dr.  Rust,  Bishop  of  Dromore,  m  Irehad; 
of  Arofabishop  Tillotson  ;  as  well  as  of  Bi« 
riiops  Burnet  and  Newton. 

lids  doctrine  is  ^so  generally  maialaiiri 
by  those  Christians  who  profess  the  UnitariM 
fhitb,  whether  Arians  or  HomanitariaBS.  It 
has,  however,  been  a51y  opposed  by  fltf^ 
(earned  men ;  though  the  controveny  ii 
DOW  pretty  much  at  rest 

UNIVERSITY.  Thfatennsfgmfiestte 
establishment  of  many  colleges  in  dieptf^ 
ticnlar  situation,  aH  of  which  are  srt5J€d  lo 
the  same  gene^l  govemihent,  and  wie* 


are  formed  by  the  residence  of  naaero* 
professors  in  every  branch  of  sdeaee,  ^ 
teach  them  to  students  assembled  firo«  ^ 
parts  of  Europe,  and  partioafavly  the  c<n»- 
tries  possessing  thoae  seats  of  learaiBg. 

So  many  eentoHes  have  elftpsed  sines  tt< 
introductioB  of  tfaii  mode  of  untnietioiH 
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that  each  iiiii?«nity  U  desiroiii  to  prtfit  by 
the  obiivion  involving  tbeir  origin^  in  cl«lin> 
tug  the  priority :  thai  the  mnmben  of  the 
two  univenities  of  Paris  and  Bonlo||nc  assert 
that  they  were  the  first  established ;  nor  are 
those  ot  Oxford  and  Cambridgi:  Jess  desirous 
of  maintainiog  their  real,  orsapposed,  rights 
<ni  this  head. 

Aa  tliis  is  not  the  proper  place  to  enter 
into  an  historical  account  of  these  vast  semi- 
naries of  leaniingy  we  shidl  refer  onr  readers, 
for  further  information  hi  this  particular,  to 
n^rks  written  expressly  on  the  subject 

We  shall  bow  proceed  to  explain  the  Ta- 
riotts  component  parts  of  an  oniversity,  and 
to  accomplish  this  correctly  and  minutely, 
we  have  had  recourse  to  the  Cambridge 
Univenity  calendar,  compiled  by  Mr.  Ra- 
'  worth,  who  says,  ^  The  university  of  Cam- 
bridge is  a  society  of  stndents  in  all  and 
every  of  the  liberal  arts  and  sciences,  incor- 
porated (IS  Ehzabeth)  by  tlie  name  of  the 
chancellor,  masters^  and  scholara.  The 
frame  ef  this  little  commonwealth  standeth 
opoB  the  umoh  of  sixteen  colleges,  or  so- 
cieties, devoted  to  the  study  of  learning  and 
knowledge,  and  for  the  better  aervice  of  the 
church  and  state."  Bvery  college  is  in  it- 
aelf  a  corporate  body,  and  governed  by  its 
own  statutes,  which  mutt,liowever,  concur 
with  The  general  laws  of  the  univenity, 
formed  by  Eliiabeth  on  previous  privileges, 
and  confirmed  by  Farliament,  consequently 
they  are  tlie  basis  of  all  modem  regulatioiis. 
Each  of  the  colleges  send  deputies,  both  for 
the  executive  and  legislative  branches  of  the 
government,  awf  the  place  of  their  meeting 
is  termed  the  aenate  house. 
'  Hasten  of  arts,  docton  in  divinity,  civil 
law,  and  physic,  who  have  their  names  in- 
acribed  on  the  college  boards,  and  are  resi- 
dent  at  Cambridge,  possess  votes  in  the 
above  assembly;  and  of  those  there  were, 
in  the  year  I80!l,  about  940.  The  senate 
oonsista  of  two  classes,  prhich  are  called  re- 
gents or  non-regents,  vrith  a  view  to  soon 
pnrticttlar  offices  assigned  by  the  statutes  of 
Ibe  univenity  to  the  junior  division.  ^  Mae- 
ten  of  arts  of  less  than  five  yean  standing, 
and  docton  under  two,  form  the  regent,  or 
opper  house:  and  it  hat  besides  the  term  of 
white-hood  house,  froui  the  eupcwnstanee  of 
the  membera  having  their  hoods  lined  with 
sUk  of  the  above  colour:  the  remainder 
coBstitBte  Ibe  non  regent,  or  black-bood 
hoose:  docton  of  more  than  two  years 
standing,  and  the  public  orator  of  the  xuu^ 
veraity,  are  entitled  to  vote  in  either  of  those 
^«set  at  pltaaare  -,  ei^cfaiaive  of  which  there 


is  a  Caput,  or  council,  compoied  of  the  vice 
chancellor,  a  doctor  of  each  lacolty,  and  two 
mast^raofarts,  who  are  represeptativ^  of 
the  houses  already  mentioned.  The  viee 
chancellor  being  a  member  of  the  Caput  by 
virtue  of  his  office,  his  election  to  the  former 
only  takes  pbce  annually,  on  the  fourth  of 
November,when  the  Senate  choose  him  from 
the  masten  of  the  sixteen  collegea;  but 
that  of  the  Caput  occnn  afUr  the  same  in- 
terval on  thQ  itth  of  October,  in  the  followw 
ing  manner:  the  vice  chancellor  and  the 
two  procton  severally  nominate,  five  per- 
sons, and  from  the  fiAeen  thns  proposed  the 
hea(to  of  colleges  and  docton  select  five,  ge- 
nerally preferring  the  vice  chancellor's  list. 

The  officer  just  nientione4  calls  the  meet-  ^ 
ings  of  the  senate  by  a  printed  notice, which 
specifiea  the  cause,  and  must  be  suspended 
in  the  halls  of  the  several  colleges  three  days 
previously  to  the  time  appointed.  A  con- 
gregation of  the  membm  thus  summoned 
may  proceed  to  basmess,  and  a  congrega- 
tion consists  of  any  number  above  twenty- 
six,  inehiding  the  proper  officen  of  the  Se- 
nate, who  are  eompelled  to  attend  on  oath 
personally,  or  by  their  legal  deputies.  Ex- 
clusive of  these  casual  meetmgs,  there  are 
statutable  congregations,  for  conforring  de- 
grees, electing  officers,  &c.  Ste  which  are 
held  witliont  notice.  **  Every  member  has 
a  riglit,"  says  Mr.  RawoHh,  '<  to  present 
any  proposition,  or  grace,  to  tlie  considera- 
tion of  the  Senate;  bint  previously  to  its 
being  voted  by  the  two  houses,  it  is  to  be 
read  and  approved  by  the  Council,  or  Caput ; 
each  member  of  which  has  a  negative  voice. 
This  custom  has  seldom  been  observed, 
unless  somettibig  manifestly  ^bsurd,  or  obvi- 
ously derogatory  to  tlie  credit  of  the  uni- 
versity, is  proposed;  inj^omuch,  that  nothing 
has  been  more  common  than  for  a  person  to 
give  a  placet  in  the  Caput,  and  a  non-phu:et 
to  the  same  in  the  body,  npon  the  idea  that 
the  Caput  siionld  be  considered  in  the  light 
of  a  committee  to  prepare  the  graces  in 
point  of  form  for  the  aubaequent  vot- 
ing; as  without  some  such  regubtion  it 
might  be  difficult  to.  take  the  sense  of  the 
Senate  upon  the  real  merits  of  the  question.'' 
When  a  grace  has  passed  the  Caput,  one  of 
two  scmt^ton  read  it  in  the  non-regent 
house,  and  in  tite  other  it  is  read  by  the  se* 
nior  proctor,  after  which  ttie  vice  chancellor 
dissolves  the  congregation;  the  ceremony 
of  reading  is  repeat!^  in  a  second  congi;ie- 
gation,  and  if  a  non-placet  does  not  oocuiv 
it  becomes  a  statute;  .on  the  contrary,  if  a 
non-placet  is  put  in  by  a  member  of  either 
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boasi»,  it  it  pnt  to  the  vote  there,  adid  a  nui* 
jority  decides  the  qoestioiK 

The  senatns  cofisnltmii  decree,  or  grace, 
of  this  learned  as^rohly  has  the  same  foree 
and  effect  as  an  act  of  the  legishiture  of 
Great  Britain,  which  iact  is  supported  by 
the  opinion  of  the  best  connse>,  and,  *^  in 
ca^ee  vhere  nothing  is  enacted  in  opposi- 
tion to  the  Uws  of  the  land,  neither  the  sta- 
tntes  of  Elisabeth,  nor  the  mandatory  let- 
ters of  succeeding  kings,  although  their  au- 
thority be  apparently  strengthened  by  nn* 
interrupted  submission,  can  stand  against 
the  determination  of  this  respectable  a»>' 
sembly." . 

A  degree  cannot  be  conferred  without 
passing  of  a  grace  for  the  purpose,  which  is 
ddne  with  the  same  formality  as  if  a  new  law' 
was  to  be  made.  This  is,  however,  dis- 
pensed with  in  the  single  case  of  a  bachelor 
of  arts,  as  this  requires  reading  in  one  con- 
gregation only,  when  it  is  termed  a  suppli- 
eat,  and  mnst  be  signed  by  tlie  prsslector, 
who  thus  becomes  responsible  for  the  troth 
'  of  its  contents,  besides  the  penalty  of  being 
deprived  of  his  privilege  of  vothig  vA  the 
Senate  for  two  years,  or  bearing  any  office 
in  the  university,  upon  discovery  of  any 
false  araertions  in  it.  Degrees  are  never 
conferred,  unless  the  persons  receiving  them 
previously  sign  a  declaration,  that  they  are 
hwa  fid€  members  of  the  Clmrch  of  Eng- 
land, as  by  law  e^fablished.  All  the  officers 
of  the  university,  forming  the  executive  part 
of  it,  are  chosen  by  the  Senate,  the  princi- 
pal of  whom  is  the  chancellor,  who  presides 
in  all  cases,  and  to  whom  is  confided  the 
aole  power  of  governing,  exceptmg  ho  cases 
of  mayhem  and  felony;  lie  is,  besides,  ex- 
pected to  protect  and  preserve  all  the  righu 
and  privileges  of  the  institution,  and  to  see 
that  strict  and  impartial  justice  is  admini- 
stered in  every  case  to  the  members^;  and 
tliat  all  this  may  be  insured,  the  office  has 
lately  been  entruste4  to  noblemen  of  the 
highest  rank.  Other  parts  of  his  official 
duty  are,  the  convoking  of  assemblies,  the 
sealing  of  diplomas,  letters  of  de-grees,  pro- 
visions, &c.  given  by  the  university, 

The  high  steward  is  the  next  officer  in 
consequence  to  tlie  chanoellor,  and  to  him 
is  granted  the  power  to  superintend  the 
trial  of  studenU  accused  of  felony,  within 
the  limits  of  the  jurisdiction,  which  is  one 
mile  in  every  direction  from  the  suburbs  of 
the  university:  he  is  also  empowered  to 
hold  a  leet,  according  to  the  establistied 
charter  and  custom,  aiid  is  pennitted  to 
have  a  deputy. 


The  vice  diancellor's  office  is  explained 
by  his  title;  but  he  acts  as  a  magistrate  for 
the  university  and  county,  and  mast  be  tbe 
head  of  some  college.  Tbe  regents  elect 
two  proctors,  who  are  officets  of  the  peare, 
and  soperinteiid  the  behaviour  and  disci- 
pKne  of  idl  the  pupils,  and  may  search  for 
and  commit  to  prison  those  aban^Joned  fe- 
males who  cootribttte  to  corrupt  the  mofah 
of  the  students  at  the  univernty.  Excis- 
sive  of  these  purposes,  the  proetors  are  sp- 
pomted  to  attend  the  congregations  of  the 
Senate,  when  they  stand  in  scmtiBy  witli 
the  chancellor  or  vice  chancellor,  to  tike 
the  open  soffiages,  verbally  and  writteo, 
which  they  read,  and  finally  pronounce  ibe 
assent  or  dissent:  the  graces  arc  read  bj 
them  in  the  regent  house,  where  they  take 
the  assents  and  dissents  secretly,  but  afhr- 
wards  openly  dedare  them.  Although  then 
are  some  particnbr  parts  of  the  daties  of 
these  officers  which  may  be  considered  foy 
unpleas«it,  yet  they  must  be  misteis  sf 
arts,  and  are  regents  by  virtue  of  tbdr 
office,  and  are  enabled  to  detennne  iks 
seniority  of  all  masters  of  arts  at  the  tioiesf 
their  taking  that  degiee;  besides  idadii 
they  may  nominate  two  moderators,  who 
are  tlien  appomted  by  a  graoe  of  the  .Senate. 
Those  persons  act  as  the  stibetitHtes  of  tbi 
praetors  in  the  philosophical  schoob,  aad 
alternately  superintend  disputatious  aad 
exercises  there,  and  the  examioatioas  for 
the  degree  of  bachelor  of  arts. 

Other  offioers  are  termed  taxors,  sends* 
tors,  a  public  orator,  a  commissaiy,  a  n^ 
trar,  esquire  bedells,  and  librarians,  ne 
taxors,  similar  to  the  moderaton,  are  sm- 
ters.of  arts  and  regents  by  vurtoeof  tbdr 
office,  which  is  to  regi«late  the  laarken^ 
the  assize  of  bread,  the  exactness  of  wcifhis 
and  measures,  by  the  different  staadaHs, 
and  to  summon  all  ofienders  into  the  cm- 
missary's  const,:  the  scmUtors  are  aoa- 
regen^  and  their  functions  are  to  attend  st 
every  congregation,  to  read  the  gracei  is 
the  lower  house,  where  they  collect  tbe 
votes  secretly  or  openly,  in  scrutiny,  vbM 
they  publicly  pronoonce  the  assent  «rdh> 
sent  of  that  house. 

The  public  orator  holds  an  office  vhidi 
is  coastdared  as  one  of  the  most  hoBMinble 
in  the  university  $  he  is,  in  fiu;t,  the  mt6m 
of  the  Senate  upon  all  tolenui  occisiswi 
readmg  and  recording  all  i  uniiiiiwiratiir 
to  and  ftt>m  the  Sdiate,  and  presentiu|  di 
.honorary  degrees,  accompanied  by  a  salt- 
able  speech.  The  cooimissafy  holds  bit 
office  Wider  the  chanoellor,  and  offotstrs  » 
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asscMor,  or  asststant,  in  the  vice  chanceltor's 
court;  besides  wbich,  lie  holds  a  conrt  of 
cecord)  wliere  all  causes  ar?  subject  to  the 
statute  aiid  civil  lavr  aod  custom  of  the 
nnivenity,  aod  the  persoos  for  whom  it  is 
held  are  all  privileged,  and  scholars  nudcr 
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in  the  jurisdiction  of  the  mnvefsity,  to  which 
a  privileged  person  is  a  party,  and  not  re- 
lating to  mayhem  or  felony,  is  decided  ac- 
cording to  the  usual  course  of  civil  law,  by 
citation,  libel,  Sec,  When  the  cause  relates 
to  the  Mle  or  purchase  of  victuals,  the 


the  degree  of  master  of  art».    The  registrar  '  chancellor  is  directed  by  the  charters  apd 


attends  bimselr^  or  by  deputy,  all  congrega- 
tioos,  to  give  directions,  if  necessary,  for 
ttie  correct  wording  of  such  graces  as  are 
pro|SloMndjsdy  and  to  draw  up  any  that  the 
vice  chancHior  may  appoint;  to  receive 
them  when  parsed  throHfrh  botli  faonses,  and 
to  rej^ter  them  in  the  archives  of  the  uni- 
versity ;  exclusive  of  which,  his  office  re- 
quires him  to  record  the  seniority  of  those 
who  proceed  annually  in  the  arts  or  fiicnl- 
ties,  agreeably  to  the  schedules  furnished 
to  him  by  the  proctors. 

The  esqoire  bedells  attend  the  vice  dian- 
celJor  during  all  public  solemnities,  pre- 
ceding him  with   their  insignia  of  silver 
Biaces:  they  attend,  t>esides,  the  doctors 
^hen  present  in  the  regent  house,  by  bring- 
ing them  to  op«n  scrutiny,  there  to"  deliver 
their  suffrages,  either  by  word  or  writing, 
according  to  the  order  of  the  statute  ;  and 
to  receive  from  the  vice-chancellor  and  the 
rest  of  the  Caput  the  graces,  which  they  de- 
liver to  the  scrutators  in  the  lower  house ; 
^en,  if  granted,  tliey  convey  them  to  the 
proctors  m  the  other.    Previous  to  a  meet- 
ing, they  proceed  to  every  college,  with'an 
open  snmmoos,  either  to  the  Senate,  or 
whatever  else  phice  may  be  appointed  under 
the  regnhitioiis  of  the  nniversity ;  and,  final- 
ly, they  attend  the  professors  and  respon- 
dents in  each  iaonlty  from  their  several 
collf»ges  to  the  schools,  collect  penalties  and 
fines,  and  snnmion  all  members  of  the  Se- 
nate to  the  <;hancellor's  court. 

We  hmve  now  mentioned  the  different 
officers  of  an  imiverrity  in  England,  with  as 
mncb  brevity  ttt  the  nature  of  the  subject 
will  permit ;  at  the  same  time  we  must  ob- 
serve, tiiat  none  can  be  more  important  m 
a  state,  or  can  more  deserve  explanation. 
There  are  two  courts  of  hiw  m  the  univer- 
sity of  Cambridge :  the  first  of  which  is  the 
consistory  conrt  of  the  chancellor,  vrhere 
that  officer,  or  in  his  absence  the  vice  chan- 
cellor, assisted  by  some  of  the  heads  of  col- 
leges, and  one  or  more  doctors  of  the  civil 
law,  preside,  and  administer  justice  de- 
maaded  by  any  member  of  the  university, 
OTiaffbrd  it  to  those  vriio  conceive  them- 
selves iffifiired  by  them  m  the  cases  cog- 
disable  by  this  particniar  court;  there  all 
pleas  and  actioas  personal^  originating  With- 


customs  of  the  body  he  governs ;  and  in 
case  they  are  silent  upon  the  subject,  the 
statutes  of  England  are  his  guide.  The 
decisions  of  this  court  are, not  absolute,  as 
an  appeal  may  he  made  to  the  Senate, 
which  appoints  three  or  five, doctors,  or 
masters  of  art,  who  are  empowered  to  exa- 
mine, confirm,  or  reverse  the  decree  com- 
plained of. 

The  other  court  is  the  Consistory  court      ' 
of  the  commissary*     The  commissaiy,  a 
doctor  of  the  civil  law,   acts  under  the 
authority  and  seal  of  the  chancellor,  and 
sito  as  weH  in  the  University,  as  at  Midsum- 
mer and  Stirbiteh  fairs,  there  to  take  know- 
ledge, and,  to  proceed  m  all  causes  **  ad  in- 
stantiam  et  promotionem  partis  ut  supra,** 
^e  parties,  or  one  of  them,  being  privi- 
leged :  /aving  that  within  the  University  all 
causes  or  suits  wherennto  the  proctors,  or 
taxors,  or  any  of  them,  or  a  master  of  arts, 
or  any  other  of  superior  degree,  is  a  party, 
are  reserved  solely  ai^d  wholly  to  tlie  juris- 
diction of  the  chancellor  or  vice  chancellor. 
The  manner  of  proceeding  in  this  court  is 
similar  to  tliat  of  the  preceding,  which  has 
a  registrar,  procurators,  and  advocates,  and 
a  yeoman  bedell,  as  is  re<|uired  in  tlie  con- 
sistory court.     Appeals  are  also  allowltd, 
but  in  this  case  it  must  be  made  in  the  first 
instance    to  the  higher  conrt,   and'  may 
from  thence  be  removed  to  the  Senate,  and 
the  three  or  five  delegates  appomted  by 
that  body. 

The  University  possesses  the  right  of 
sending  two  members  to  the  Imperial  Par- 
liament of  the  United  Kingdom,  who  are 
chosen  by  the  collective  body  of  the  Senate. 
A  council,  termed  the  University  council, ' 
appointed  for  various  purposes,  is  composed 
by  a  grace  of  the  Senate,  and  a  solicitor  is 
nominated  by  the  vice-chancellor. 

The  syndics,  cliosen  from  the  members  of 
the  f'^nate,  conduct  all  special  alfairs,  sucli 
as  fi  aming  lavrs,  regulating  fees,  ivnd  inspect- 
ing the  Hbrary,  the  printing,  buildings,  &c. 
&c.  Those  pf  the  University  press  cannot 
proceed  to  business  unless  tlie  vice-chancel- 
lor and  four  dthers  are  present  in  the  par-x 
lour  of  the  office.  All  the  professors  ^f  the 
sciences  are  allowed  stipends,  which  are 
derived  from  various  sources,  composed  of 
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tl^e  Umvenity  tht^  sums  ^ni  goven- 
menty  or  from  eitaites  appropriated  for  that 
porpofe :  tbe  vrhole  inooipe  of  ^e  UiuTer- 
sity  being  about  eleven  thoufand  pounds  per 
amium,  incladiiig  feet  for  degrees,  profits 
of  the  prhitiug  office,  Jkc.  Of  this  sym  eight 
thousand  pounds  is  expended  anrntally  to 
officers,  professors  ui  the  library  and  schools, 
the  .press,  in  taxes,  and  diaritable  dona- 


even  prescribe  that  they  most  be  taOm  sf 
particular  coimties  and  distridi ;  heaee  ai 
invidioas  distinction  is  created  between  (be 
residents  of  the  northern  andsoutherapaiti 
of  this  Island,  vi^hich  though  anitad  fera 
long  vtiroe  past  in  politic  raatteis,  tie 
most  completely  separated  in  the  panaitff 
knowledge,  and  it  is  too  noch  to  be  fwred 
that  thi4i  circumstance  is  the  Eftl  cane  «f 


tions,  the  whole  under  the  management  of    the  affected  contempt  of  the  degress  sad 


the  vice-chancellor  for  tlie  time  being, 
whose  accounts  are  audited  by  three  per* 
tons  appointed  yearly  by  the  senate. 

The  Book  of  Statutes  was  printed  in  the 
year  1785,  copies  of  whicfa  are  possessed  by 
the  vice-chancellor  and  the  procton,  and 
one  is  deposited  in  the  public  and  in  Hie 
libraries  of  each  college ;  it  consists  of  the 
ancient  statutes,  those  of  Henry  VIII.  Ed- 
ward Vli  and  those  of  the  first  and  twelfth 
years  of  the.  reign  of  Queen  Elizabeth  p 
**  Idterae  RegitB  ad  A'cademiam  datss;  In-' 
terpretationes  Statutonmi;  Senatus  con- 
sulta  sive  gratiae  decreta  praefectonim ;  Ju- 
ramenta  et  Formuke."  Mr.  Raworth  sayc^ 
'*  the  statutes  of  the  twelfth  of  Elizabeth, 
and  the  Senatus  Consolta,  are  those  which 
are  chiefly  respected  at  this  time.  Many 
•f  the  old  statutes,  decrees,  interpretations, 
Ac,  are  looked  upon  as  obsolete,  some  as 
ridiculous,  and  others  unnecessary  in  the 
present  establishment;  y^t  what  Dr.  Bent- 
ley  observed  of  Trinity  College  statutes, 
during  hit  disagreement  with  the  fellows  of 
that  society,  might  be  urged  concerning 
these :  '*  Some  are  my  club,  and  others  my 
rusty  swordy  which  I  can  draw  upon  occa* 
aion." 

The  terms  are  (hree  in  number,  Michael- 
mas term  commenoep  ,on  the  tenth  of  Oc- 
tober, and  terminates  the  sixteenth  day  of 
December ;  Lent  term  begins  Jannaiy  thir- 
teen, and  is  concluded  on  th^  Friday  irnme- 
diately  preceding  Palm  Sunday;  Midsum- 
mer term  begins  one  week  after  Easter 
day,  and  ends  On  the  Friday  follewing  com- 
mencement day,  which  is  invariably  the 
first  Tuesday  m  July.  Upon  tbe  deoease 
of  a  member  of  the  Senate  during  the 
|enn,  and  within  the  University,  appli- 
cation is  made  to  the  vice-chancellor,  and 
the  bell  of  the  University  is  tolled  for  one 
hour,  term  instantly  commences  for  three 
days,  and  for  that  period  lectures  and  dispu- 
tations cease. 

Most  of  the  statutes  made  for  the  govern- 
ment of  the  sixteen  different  colleges  dic- 
tate that  the  members  or  fellows  of  them 
shall  be  exclusively  Englishmen^  and  some 


academic  honours  granted  bysemintriesif 
learning  in  Scotland  and  Ireland^  JtiiiiD- 
gular  that  tlie  individuab  who  foaaded  the 
colleges  at  Cambridge  and  Oiford  shsald 
have  concurred  in  this  narrow  and  iUibenl 
conduct  ahnost  nnivenally,  as  they  each 
had  a  strong  sense  of  religion,  whidi  bsv- 
ever  does  not  appear  to  have  taofht  tben 
the  best  principle  of  it,  brotherly  love  hi 
a  few  of  the  colleges  admit  of  goKrsl  en- 
petition  for  fellowships,  and  the  meabentf 
the  two  Um'versitios  seem  sensible  of  He 
iiUustice  and  impoUcy  of  aoch  c^istiBdieai, 
we  may  venture  to  hope  some  method  vi 
be  deviled  ere  long  to  obviate  or  reaMie 
tliem.    The  folfowing  regnUtionapplieito 
all  the  coUeges  at  CamlMidge.    *"  Whsis- 
everhath one  English  parent,  altbo^kte 
be  born  in  another  conntiy,  ahaU  be  csleen' 
ed  as  if  bom  in  that  county  to  vhiehhi 
English  parent  belonged.    But  if  both  pi- 
reiiU  are  English,  he  shall  bertckoaedsf 
th^t  county  to  which  hit  lather  bekngei* 
The  colleger  are  thas  constituted:  He 
bead,  by  which  odd  term  tbe  masl^h^ 
signated,  who  is  generally  a  doctor  of  din- 
nity ;  but  Cains  college  may  be  goicfaed 
by  a  doctor  of  physic,  and  lYinitjr  tNit 
have  a  doctor  of'  laws;   the  prmopal  ti 
Kmg^  it  ttyled  provott,  and  of  Qtnafi 
pretident    The  foUowr  are  generally  hk> 
chelors  of  divinity,  bachelors.or  BMsieni' 
arts,  and  others  are  bachelors  and  dodm 
of  hMv  and  physic,  particolarlyatdistvs 
coUeges  of  Triid^-hall  and  Oaiot*  Itenii 
a'distinction  between  the  feUowib  P^^ 
divided  into  claatet^  called  regular  and  hyii 
the  latter  are  considered  a»  mcrdy  hsat> 
raiy,  never  succeeding  to  college  pnis^ 
ment,  nor  having  any  ooneem  whtleftrii 
the  affiurs  of  it,  but  are  allowed  an  hsfoan' 
derable  turn  annoally  by  their  reqiecim 
coUegee;,  which  act  at  triuteet  for  thoii 
they  ai*e  denominated  Pene  Wortley,  Yoih- 
ahure,  Coventry,  Phutt,  D'adt^  and  TS«c^ 
ton.    Clergymen  who  are  termed  eodjain 
are  employed  ui  the  teveiml  iottitafiM* 
as  clmphunt,  and  perform  aonw  of  tbt  ^ 
ties  bekmgiBg  to  that  office* 
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Tliere  ar«  nobletaen  gratliiates,  doctors 
in  ttit  different  faculties,  and  bachelors  of 
cfiTinity  (who  b^ve  l>eeii  masters  of  arts), 
%riMMe  names  are  on  the  boards,  and  are  all 
members  of  the  Senate  j  tliey  reside  in  the 
University  occasionally,  but  liave  no'ftir- 
ther  claim  npon  a  college  tlian  the  general 
respect  due  to  their  rank  in  the  honours  of 
tlie  former;  their  charges  are  inconsider* 
mble  for  keeping  their  names  on  the  boards, 
being  about  four  pounds  per  annum. 

Oradaates,  neither  members  of  the  Se- 
nate, nor  in  stata  ptipillari  are  Imcbelors 
m£  divinity,  ^d  denoraieated  four  and 
twenty  men,  or  ten-year  men.  These  are 
generally  clergymen  that  procure  the  dig- 
nitiea  of  the  University  in  addition  to  their 
wealth  and  preferment  at  an  easy  rate, 
without  the  formalities  of  an  education 
within  its  jurisdiction.  Oxford  does  not 
permit  this  method  of  partaking  of  acade- 
■Die  titles,  and  indeed  the  possessors  of 
tbem  enjoy  but  little  reputation  derived 
tnm  snch  at  Cambridge.  They  are  tole- 
imted  by  the  statutes  of  Elizabeth,  which 
ttHows  persons  who  are  admitted  af  any 
college,  when  twenty-four  years  of  age,  and 
Bpwards,  after  ten  years  (during  the  last  two 
of  which  they  must  resiiie  the  greaUr  part 
of  three  several  terms)  to  become  bache- 
lors of  divinity,  without  taking  any  prior 
clegree. 

Bachelors  of  law  and  physic  sometimes 
put  themselves  to  the  unnecessary  expense 
of  keeping  their  namf  s  npon  the  boards 
till  tliey  obtain  the  distinction  of  doctors ; 
bachelors  of  arts,  on  the  contrary,  who  are 
in  statu  pnpOlari,  and  pay  for  tutorage, 
whether  resident  or  non-resident,  generally 
keep  their  names  on  thi  boards  to  evince 
tbeir  desire  of  becoming  candidates  for  fel- 
lowships, or  members  of  the  Senate;  they 
may,  however,  erase  their  names,  and  save 
the  expenses  of  tutorage  and  college  detri- 
meuta,  and  take  the  degree  of  A.  M.  after 
tife  nsoal  time,  by  hucribing  their  names  a 
lew  days  befbre  their  incepting,  and  paymg 
a  qoRrter^  tutorage;  some  of  these  are 
called  bachelors  ooBunoners,  as  they  art 
allowed  to  dine  with  the  fellows,  and  whcd 
■Oder  graduates  they  were  fUlow  com- 
mooers. 

The  fellow  commoners  are  almost  miiver> 
fatly  the  younger  sons  of  titled  persons,  or 
tbe  sons  of  men  of  ancient  fiimilies  and  pro- 
perty;  the  denomination  of  those  most  pro- 
bably, originated  from  the  privilege  they 
enjoy  of  dining  with  the  fellows.  There 
are  aome  f^w  exdunye  rights  attached  to 


the  rank  of  feHow  commonerv,  but  they 
chiefly  apply  to  fl)e  usages  of  the  hall  and 
chapel,  besides  which  their  academic  habftr 
are  ornamented  with  gold  or  silver.  Pensi- 
oners and  scholan  pay  for  their  rooms,  com- 
mons, &c.  Those  who  enjoy  scholarships  ' 
read  the  graces,  lessons  in  the  ritual,  &c.  Of 
the  sizars  it  has  been  observed,  they  are  gene- 
rally men  of  inferior  fortune,  though  frt- 
quentty  by  their  merit  they  succeed  to  the 
highest  honours  in  the  University.  They  usu- 
ally have  tiieu-  commons  free,  and  receive  va- 
rious emoluments,  by  which  means  they  are 
enabled  creditably  to  proceed  throngh  their 
course  of  education.  Most  of  our  church 
dignitaries  have  been  of  this  order. 

Such  ia  the  general  outline  of  an  English 
lTniversity,'a  constitution  the  work  of  ages, 
with  numerous  perfections,  and  with  very 
few  errors;  our  confined  limits  will  not 
permit  us  lo  enlarge  as  we  could  wish  upon 
the  forms  adopted  in  the  arduous  undertak- 
ing of  teaching  the  sciences  and  a  taste  for 
polite  literature  united,  but  we  may  safely 
say  they  seem  such  as  are  best  calculated 
for  the  final  purpose  and  to  excite  emula- 
tion, and  we  are  supported  in  this  assertion 
by  the  lact  that  no  other  Universities  have 
excelled  those  of  England  and  Great  Bri- 
tain, in  the  aggregate,  in  the  production  of 
excellent  philosophers  and  respectable  di- 
vines.   Superficial  knowledge  is  held  in  no  ' 
kind  of  estimation  at  eitlier  of  our  great 
seminaries,  the  very  essence  and  causes,  as 
well  as  effects,  must  be  explored  to  satbfy 
the  expectations  of  the  various  professors, 
fbrmed  by  long  experience  and  unexhausted 
assiduity;   a   young  man  must  therefore 
study  vigorously^  and  without  relaxation, 
for  two  years  and  one  quarter,  ere  he  ven- 
tures to  appear  In  a  pablic  exercise  before 
the  University.  The  first  year  is  occupied  by 
lectures  firom  Eodid,  with  the  first  six  books 
of  which  he  must  be  thoroughly  acquainted, 
and  tl^e  principles  of  algebra,  plane  trigo- 
nometry,  and  conic  sections.      Different 
colleges  have  their  petuliar  systems,  but 
mechanics,   hydrostatics,  optics,   fluxions^ 
and  a  part  of  Newton's  Principia,  %rith  the 
mettiod  of  increments,  differential  method^ 
and  similar  miscellanea^^  are  the  pursuitTof, 
the  second  year;  to  the  third  belongs  astro- 
notay,   the  Principia  already  mentioned, 
spherical  trigonometry,  the  most  dtfiicull; 
and  important  parts  of  fluxions,  algebra, 
arnd  geometry :  liis  hist  term,  or  the  first 
term  of  the  fourth  year,  requires  all  the 
energies  of  his  mind;  he  is  now   more  ' 
deeply  engaged  m  the  arduont  conflict  of 
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i\^t  schools  with  all  liis  rivals,  aud  prepar- 
ing himself  for  the  Seo|te-house  examina- 
lion. 

Having  completed  this  course  of  nataral 
philosophy,  we  shall  next  turn  our  attention 
to  the  mode  adopted  in^tlie  second  head  of 
academical  studies,  or  the  course  of  moral 
philosophy  in  the  attainment  of  this  branch. 
The  first  year  is  devoted  to  Locke  and 
logic,  and  the  two  tbllowing  to  Pal^, 
Hartley,  Burlamagni,  Rutherford,  Clarke 
on  the  Attributes,  and  otli^r  authors  whose 
writings  are  of  a  similar  tendency,  and 
those  are  made  the  subjects  of  various  or- 
ders of  lectures  in  tlie  different  colleges ; 
lectures  on  tiie  chronology,  geography,  laws, 
religious  rites  and  customs  of  the  nations 
vrhich  are  mentioned  in  the  Old  and  New 
Testaments,  in  some  degree  derived  from 
Beausobre,  but  partly  from  otlier  sources, 
are  also  given  to  promote  an  accurate  know- 
ledge of  the  foundation  of  our  faith.  Un- 
fortu(iate)y,  although  tliese  methods  of  pro- 
moting the  studies  of  the  pupils  were  wisely 
conceived, .  and  are  generally  executed 
with  great  ability  and  advantage,  there 
luive  been  instances  of  neglect  aud  very 
slight  attendance.  . 

The  third  head  inchides  tlie  belles  lettres^ 
or  classics,  and  this  of  all  the  variety  of 
pursuit  seems  the  most  successful  in  each 
of  the  colleges,  as  every  term  has  an  appro- 
priate selection  of  the  bast  for  tiie  lecture- 
room,  when  extracts  from  tlie  most  ap- 
proved authors  of  antiquity,  judiciously 
commented  on,  and  compared  with  simi- 
lar passages  from  modem  writers,  forms  a 
source  of  entertainment  highly  grateful  as 
well .  a^  useful.  Be^des  tlie  exertions  of 
tlie  tutor  in  this  particular,  tlie  studelits 
deliver  eitlier  written,  or  viva  voce,  compo- 
Mtious  in  their  respective  chapels  weekly, 
which  may  be  iu  the  Latin  or  English  lau- 
gu/iges.  The  author  of  the  little  but  valu- 
able work  before  mentioned,  very  properly 
ohseryes,  that  emuh^tion  of  an  honourable 
kind  is  excited  by  prizes  and  rewards  in 
most  of  the  colleges,  and  this  emuUtion  is 
not  of  the  dangerous  nature  too  often  per- 
ceptible in  inferior  seminaries,  as  the  first 
man  iu  each  year  feels  his  inferiority  to 
those  a  few  years  older  than  himself,  and 
the  pre-eminence  over  his  own  year  in  his 
own  college,  may  receive  a  most  violent 
check  in  the  collision  with  the  rival  heads 
of  his  own  standing  in  fifteen  other  col- 
leges. 

D  NXIA^  in  botaoy,  a  genus  of  the  Synge« 
fiesta  polygamm  Superflua  cUes  and  order. 
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Natural  order  of  Composite  Diseaidec^ 
Corymbifer^,  Jusiien.  Essential  cfasiacter: 
calyx  five-leaved ;  leaflets  ovate ;  fbreu  of 
botli  disk  and  r^five;  seed-down  none; 
receptacle  naked.  There  is  butoneapedo, 
viz,  U.  campborata,  a  native  of  SnriDin. 

VOICE.  The  parts  emptoyed  ia  tbe 
production  of  the  voice  are,  the  trachn  or 
wind-pipe,  by  which  the  air  passes  to  and 
^m  the  lungs:  the  larynx,  which  is  a  abort 
and  cylmdrical  canal  at  the  head  of  tbe 
trachea;  and  the  glottis,  which  is  asadi 
oval  clunk  between  two  semicircular  nco- 
branes,  extended  horizontally  from  tbe  es- 
tering  side  of  the  larynx. 

The  trachea  so  much  resembles  a  flate, 
that  the  ancients  attributed  theforoutioi 
of  the  voice  to  the  trachea,  as  much  ai  the 
formation  of  tlie  sound  to  the  body  of  tbe 
flute  ;  and  till  the  commencement  of  tbe 
last  century,  it  was  generally  imagnied  tbit 
tlie  trachea  bad  at  least  a  considerable  p«t 
in  the  production  of  tbe  voice.  M.  Dailut 
has  established  the  contrary.  He  obMiwi 
tliat  we  neither  s^k  nor  sing  in  drawiaf 
in  OUT  breath,  but  only  when  we  expd  tbit 
which  we  have  mhaled  ;  and  that  the  ar 
thus  expelled  from  the  langa  passes  tbroa^ 
vessels,  which  increase  in  size  as  tbeir<iii' 
tance  from  the  lungs  increases ;  aad  fiarij, 
through  the  trachea,  which  is  the  mo^t  ca^ 
cions  of  any :  so  that  the  air,  instead  of  be- 
ing there  confined  and  increasinf  ia  vde* 
city,  loses  it.  But  the  opening,  deaoM* 
nated  trie  glottis,  being  veiy  narrow  ia 
comparison  with  the  aaae  of  tbe  trachea,  tbe 
air  can  never  pass  through  it  withoat  a^ 
quiring  a  considerable  degree  of  fclacitj: 
so  that  the  air  thus  compressed  and  (ifcerf 
on,  communicates  as  it  passes  a  ribiatoiy 
motion  to  tbe  particles  of  the  two  fi^  ef 
the  glottis,  which  pixMiaces  that  cflect  ea 
,the  air  which  we  call  sound.  Tbesoaad 
thus  formed,  pailes  into  the  cafitj  ti 
the  mouth  and  nostrils,  where  it  reTefb^ 
rates ;  and  Dodart  proves,  that  thb  Iefc^ 
beration  is  wimt  principally  gives  the  eflect 
to  the  voice.  The  different  parts  of  lbs 
mouth,  each  in  its  turn,  contributes  to  tbeie 
reverberations,  and  ntddifiea  theai ;  aa^  ^ 
is  tlib  mixture  of  difl^?rent  reverberatiiaii 
well  proportioned  to  one  another,  wba* 
producea  in  the  human  voice  a  hanaeaT 
which  no  instrument  can  equal.  Wbea  tbe 
parts  are  defective,  much  of  this  pleaaare  n 
lost  It  is,  then,  the  cavity  of  tbe  noatb, 
£cc.  that  more  property  answers  to  tbe  bs^J 
of  the  flute:  tbe  trachea  only  fivnidieftbe 
air,  like  the  sound-board  of  the  orgaa. 
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the  gtottit,  by  meau  of  different  mus* 
ties,  cao  be  extended  or  Ibortened,  can 
be  dilated  or  contracted  ^  and  it  in  these 
cbaoges  whidi  produce  all  the  variety  of 
tone.  The  narrower  the  opening  the  greater 
the  rapidity  with  which  the  air  paises,  and 
the  more  acate  the  sound:  hence  tliose  who 
wished  to  give  th^ir  voice  a  very  high  tone, 
woeld  suffocate  themselves  if  they  conti- 
nued it  sufficiently  long;  for,  as  they  ahnost 
futuely  close  the  glottis,  very  little  air  can 
issue ;  aud  they  ^e  in  a  similar  sttoation 
with  those  Whose  respiration  is  stopped  by 
hanginf ,  drowning,  &c.  'But  if  the  open- 
mg  of  the  glottis  be  too  much  dikited,  the 
air  will  pass  too  easily  to  produce  any  vi- 
bration :  hence  those  who  wish  to  give  their 
voice  too  deep  a  tonci  cannot  produce  any 
sonnd. 

This  power  ot  contraction  and  dilation 
is,  perhaps,  the  most  wonderfbl  part  of  the 
mechanism  of  the  voice.  The  diameter  of 
the  glottis  never  exceeds  -i^^th  of  an  inch : 
now,  suppose*  a  person  capable  of  souncling 
twelve  not^  (to  which  the  voice  easily 
retches),  there  must  be  the  difference  of 
yffii  part  of  an  inch  for  each  note.  But  if 
we  consider  the  subdivision  of  notes  of 
which  the  voice  is  capable,  the  molion  of 
the  sides  of  the  glottis  appears  still  more 
niaute ;  for  if  of  two  chords^  so  stretched 
«■  to  be  exactly  in  unison,  one  be  shortened 
thcj^^  part  of  its  length,  a  correct  ear  will 
perceive  the  difference  of  the  two  sounds ; 
and  a  good  voice  will  sound  the  difference^ 
which  is  only  TJjth  part  of  a  note.  But  sup- 
pose that  a  voice  can  divide  a  note  into 
100  parts,  it  will  follow  that  the  different 
openings, of  tlie  glottis  will  be  1200  in  the 
^th  of  an  inch,  each  of  which  will  produce  a 
sound  perceptible  to  a  good  ear.  But  the 
movement  of  each  side  of  the  glottis  being 
equal,  it  is  necessary  to  double  this  num- 
ber, and  the  aide  of  the  glottis  actually 
divides  the  ^th  of  an  mch  into  2400  equal 
paru;  that  each  vibration  is  ^^th  part  of 
ininch. 

As  yet  we  have  simple,  unarticniated 
sound ;,  such  as  when  we  sing  the  notes  of 
a  tune  without  words.  Speech  is  made  np 
of  articulated  voice ;  that  is,  voice  modi- 
fied by  tlie  action,  not  of  the  lungs,  the 
trach^  or  the  laiynx,  but  of  the  throat, 
palfrte,  teetli,  tongue,  and  lips.  Every  va- 
riation in  tone,  however,  is  produced  by  a 
variation  in  the  glottis*;  and  in  strength,  by 
the  action  of  the  lungs :  so  that  all  the  parts 
of  this  complicated  mechanism  are  contir 
nually  employed.    Articulation  begun  when 
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the  voice  has  passed  the  larynx.  The  snii« 
plest  articulate  sounds  are  those  which  pro^ 
ceed  from  an  open  mouth  t  they  are  so  little 
modified,  that  they  are  called  in  some  other 
languages  by  the  term  voice,  and  m  our 
own,  from  a  derivative  of  the  same  word. 
In  tJtuismitthig  these,  the  apertures  of  the 
mouth  may  be  pretty  Urge,  or  somewhat 
smaller,  or  very  small ;  which  produces  one 
set  of  the  variations  of  vowel  souj^ds :  be- 
sides, in  passing  'through  the  open  mouth, 
the  voice  may  be  gently  acted  upon  by  the 
lips,  or  by  the  tongue  and  the  paJate,  or  by 
the  tongu^  and  throat;  and  hence  another 
source  of  variation;  and  thus  nine  simplo 
vowel  sounds  are  produced.  When  the 
voice,  in  its  passage  through  the  mouth,  is 
totally  intercepted,  or  strongly  compressed) 
there  is  formed  a  certain  modification  of 
articulsite  sounds,  which  is  called  a  conso- 
nant Silence  is  the  eflfect  of  a  total  inter- 
ception ;  and  indistinct  sound,  of  a  strong 
compression :  hence  a  consonant  is  not  of 
itself  a  distinct  articukte  voice ;  and  its  in- 
fluence, in  var}ing  the  tones  of  hinguage, 
cannot  be  perceived,  unless  it  be  accompa- 
nied with  an  opening  of  the  mouth,  that  is 
by  a  vowel  sound. 

Such  is  the  nature  of  the  mechanism  of 
the  human  voice ;  so  complicated,  yet  so 
simple:  and  when  we  consider  the  great 
variety  o!f  motions  necessary  to  be  per- 
formed by  every  one  who  speaks  with  com- 
mon fluency,  instead  of  snrprixe  that  children 
are  so  long  before  they  can  articuhite,  and 
express  a  chain  of  ideas  by  words,  we  shall 
tee  ground  for  admiration  that  this  most  in- 
valuable acquisition  is  made  so  early,  llie 
fact  appears  to  be,  that  fhe  powers  of  imi- 
tation are  at  that  period  the  principal  source 
of  improvement ;  and  the  organs  being  then 
more  capable  of  the  requisite  variation  of 
flexure  than  in  the  later  periods  of  life, 
sounds  are  acquired  <not  indeed  without 
much  trouble,  and  almost  incessant  exer- 
tion), which  at 'the  age  of  manhood  baffle 
the  best-directed  exertion. 

VOIDED,  in  heraldry,  is  understood  of 
an  ordinary  whose  inner  or  middle  part  is 
cut  out,  leaving  nothing  but  its  edges  to 
show  its  form,  so  that  the  fielct  appears 
tlironghit  Hence  it  is  needless  to  express 
the  colour  or  metal  of  the  voided  part,  be- 
cause it  must  of  course  be  tliot  of  the  field. 
The  cross  voided,  differs  from  the  cross 
fimbriated,  in  that  the  latter  does  not 
show  the  field  through  it,  as  the  other  does ; 
and  the  same  obtains  in  other  ordinaries. 

VOIDER,  in  heraldry,  one  of  tlie  ordi- 
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Mriet  whose  finwe  b  miich  like  that  of  a 
Aask  of  flanchy  only  that  it  doth  not  b^nd 
80  miirii. 

VOLANT,  in  heraMry,  is  when  a  Wrd 
in  a  coat  of  arms  is  drawn  flying,  or  having 
it^  wings  spread  ont. . 

VOLCANIC  firmationg.  The  products 
of  volcanoes  are  ejected  stones  and  ashes; 
leva  and  water  mixed  with  ashes,  of  »  slimy 
consistence:  the  first  order  comprehends 
the  ejected  stones  and  ashes ;  the  second, 
the  different  kinds  of  kiva;  and  the  third, 
the  matter  of  mnddy  eruptions.  The  stony 
ejections  are  those  which  are  always  thrown 
from  the  somrait  of  the  volcano :  they  ac- 
cumulate and  form  the  crater,  which  is 
a fiinnelsbaped hollow.  Bfineralogists hanT 
enamerated  among  ejected  stones :  1.  Gra> 
aular  lime-stone^  which  is  said  to  contain 
trenM>Ute,  pistacite,^  olivine,  angite,  Vesu- 
vian,*^  melanite,'  somroite,  and  hornblende ; 
2.  Granite;  3.  Mica^Ute;  4.  Green-stone; 
and,  5.  Sand-stone.  Lava  consists  of  two 
SI J>  species;  viz,  slag-hiva  and  foam-hiva: 
these  do  not  extend  far,  having  m  general 
flowed,  in  streams  of  considerable' heiglit, 
into  hollows,  and  cradnally  consoKdated 
dnnng  its  course.  Matter  of  muddy  erup- 
tions comprehends  volcanic- tuff,  which  is 
composed  sometimes  of  ashes,  sometimes 
of  vesicnkir  lava,  and  probably  some  particu- 
lar chemical  formations.  See  Volcawogs. 

yOLCANOES,  monntams  which  emit 
ignited  matter  and  smoke  through  aper- 
tnres  commnnicating  with  cavities  ui  the 
depths  of  the  earth,  where  eternal  tires  are 
situated  that  bum  with  more  or  leu  force, 
as  tliey  are  intlnenced  by  causes  which  it 
is  iinpos!4ble  should  ever  be  exphimed  by 
actual  observation,  but  tbat  may  be  con- 
jectured with  tolerable  success  fVom  expe- 
riments. Such  have  been  'made  by  many 
naturalists  (who  deserve  every  praise' for 
their  assiduity  and  research),  though  not 
wiili  an  accuracy  that  distinguii^hes  those 
of  the  celebrated  Abbe  Laaarro  SpaHan- 
aani,  professor  of  natnral  history  in  the 
university  of  JPavia:  this  gentleman,  though 
far  advanced  in  life,  acted  with  a  vigour 
and  hardihood  seldom  found  even  in  youth, 
and  braved  danger  and  death,  in  a  thousand 
horrid  forms,  in  pursuit  of  bis  favourite  ob- 
ject, the  elucidation  Of  the  phenomena  of 
volcaoic  fires.  To  whom,  then,  can  we* with 
more  propriety  have  recourse,  iu  our  at- 
tempt to  explain  tl^eir  causes  aud  effects.? 
The  Abbe  observed,  in  the  course  of  his 
various  examinations  of  craters,  that  vol- 
oaooes  emit  vast  quantities  of  gas;  and  he 
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found  that  stony  substances  were  iafarii- 
biy,  when  completely  heated  by  tfat  sub- 
terraneous fire,  rarifiedy  inflated,  and  m- 
dered  ceNuhn-,  by  their  elasddty;  which 
effect  is  observable  in  nmnbeb  of  hvr, 
gUsses,  and  enamels,  ejected  daring  eni^ 
,  tiorn :  and  he  discovered,  in  addition,  tkst 
their  violence  continually  raised  the  Hqoi* 
fled  matter  from  the  interior  of  the  cisten 
to  their  very  borders,  over  which  it  flowed 
at  each  impulse. 

He  was  at  the  same  thne  equally  atten- 
tive to  tht  nature  and  force  of  the  fire 
which  acts  in  the  bowels  of  volcanic  oiood- 
tains ;  and,  in  the  course  of  his  researrto, 
discovered  that  Vesuvius,  ^tna,  the  Eolia 
Islands,  and  Ischia,  are  immense  mountain, 
composed  of  rocks  tliat  have  been  liqnrfied, 
and  even  vitrified,  by  the'  viol»»nce  of  ft« 
Mbterraneous  conflagration.  «  Wliat  fire/ 
he  exclaims,  *^  can  «f  produce  eqoifakat 
to  these  effects !"  Humble,  however,  at 
all  experiments  appear  with  our  fia^ 
means,  this  venerable  philosopher  jattlr 
thought  imperfect  knowledge  of  voloaooa 
preferable  to  contented  ignorance,  sD<i, 
undismayed  by  the  magnitude  of  the  ob|Kt, 
proceeded  to  ascertain,  as  far  as  ponUe, 
what  man  is  permitted  to  know  oa  tin 
terrific  subject  **  I  have,"  be  obseiwi, 
*<  discovered,  that  the  fire  of  the  gtes-f*^ 
nace  will  completely  ref^ise  the  vMet 
tions,  enamels,  pumices,  ccoriie,  sad  itvis, 
of  these  and  other  volcanic  couotries.  Tk 
same  wiU,  m  like  manner,  ritrify  roeb 
congenerous  to  tliose  from  which  these 
mountains  have  originated,,  by  the  wfaoi 
of  subterranean  conflngrations.'  A  ks  is* 
tense  fir«,  on  the  contrary,  produces » 
such  eflect  on  any  of  these  snbstaoco. 
Determined  to  exercise  the  most  rtgonoi 
research,  and  to  ascertain,  with  the  greiKit 
po^ble  precision,  the  exact  degree  of  hetf 
requisite  to  produce  tiie  above  efiects,  be 
had  recourse  to  the  pjirometer  of  We^ 
wood,  which  he  compliments  and  pitixf 
by  saying,  nothing  could  be  better  adifui 
for  his  pinpose. 

The  terrific  appearance  of  a  vokaoo  is 
eniptlon  is  so  appallmg,  so  graud^  and  sito- 
getber  so  wonderful,  that  it  is  by  do  aieais 
astonisliing  the  worid  should  suppose  tfae 
vast  volumes  of  smoke,  ignited  roatlef,  •■■ 
stones,  hurled  into  the  air  with  iocooceiw* 
hie  violence  and  rapidity,  exclusive  of  t^ 
torrents  of  hquified  substances  whw*  na 
down  its  sides  in  solemn  and  dt^^tm^w 
-migesty,  were  caused  by  mere  powrrtW 
fires  tiian  those  man  has  been  permitted  w 
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kindle ;  in  saying;  the  werld,  we  wish  to  be 
understood  as  meaning  tbiMe  who  have  seen 
or  read  of  eruptions  witiKmt  examining  the 
subject  farther.     Of  natnral  philosopher, 
there  were  many  who  ooincided  with  tliis 
general  opinion ;  and  others  have  main- 
tained the  direct  contrary  sopposition,  as- 
serting, that  volcanic  fires  are  extremely 
ieeble  in  their  operations:  following  the 
example  of  Spallanzani,  we  shall  give  the 
substance  of  the  argumeiitB  of  each,   in 
order  that  the  reader  may  draw  his  own 
conchision.  It  is  evident  that  we  must  Imve 
reconrse  to  the  same  mle  (or  ascertaining 
the  intensity  of  volcanic  fires,  which  we 
make  use  of  h)  measuring  the  ei^KTts  of 
our  fires  when  in  activity  on  bodies  in- 
mer«ed  in  tltem ;  and  we  have  already  ipen- 
tioned,  that  Wedgwood's  pyrometer  answers 
for  tlie  purpose,  as  nearly  as  the  natore  of 
the  pursuit  will  permit ;  but  long  before 
the  isveution  of  this  instrumentf  attempts 
were  made  to  attain  the  object  in  question, 
psrtieularly  by  the  academicians  of  Naples, 
who,  at  the  time  of  the  great  eruption  in 
the  year  1737,  made  an  experiment  on  the 
hva  near  the  Torre  del  Greco,  in  a  valley 
wliere  it  had  accmnulated ;  and  tbongh  it 
had  ceased  its  motion  several  day.%  yet  re* 
taiiied  a  heat  equal  to  that  of  red-hot  iron. 
Iliey  formed  a  piece  of  lead,  weighing  two 
ouaces,  in  a  cfl>nical  ^hape^  which  they  placed 
00  the  red-laot  snrface  of  tlie  lava^  the 
metal  became  sof^  in  two  minntes  and  a 
half,  and  in  one  nunute  more  it  was  com- 
pletely melted :  another  piece  of  lead,  in 
every  respect  exactly  similar,  was  then  de- 
posited on  a  plHte  of  red-hot  iron,  rendered 
so  by  burning  ^oals  beneath  it,  wlien  they 
found  that  it  required  six  minutes  and  a 
half  to  soften,  and  seven  and  a  half  to  K- 
qaify  it    Water  placed  on  the  hva,  boiled 
furiously  in  three  minutes,  and  on  baming 
coals,  one  minnte  later.   Judging  from  these 
^ts,  the  academicians  concluded  that  lava, 
tbongh  exposed  to  tlie  external  air  for  some 
days,  and  consequently  ftu*  less  intensely 
heated  than  when  first  issuing  from  the 
crater,  was  much  more  fiery  in  its  nature 
than  red-hot  iron  or  burning  coals :  bat  this 
conchision  is  obviously  incorrect ;  because 
the  plate  of  iron,  being  surrounded  by  aii*, 
eonld  not  acquire  ail  the  heat  which  was 
applied  to  it ;  neither  was  it  fair  to  rest  an 
opinion  of  tlib  description  upon  a  result 
produced  by  means  so  unequal,  as  a  vast 
depth  of  ignited  matter  opposed  to  a  thin 
plate  of  iron. 
Prince  Cassaoo,  a  member  of  onr  Koyai 


Society,  produced  an  instanee  of  fbe  vid» 
lent  heat  of  the  lava  which  issued  from  Ve. 
suvtn5,  to  that  learned  body,  which  seems 
more  to  die  purposes  than  that  of  the  Aca- 
demicians :  tlie  torrent  oi  lava  alinded  to 
approached  a  convent  of  Carmetttea;  every 
combuarrble  article  was  io^nediately  con- 
sumed, eved  before  the  mass  came  into 
contact  with  it  -,  and  the  heat  was  so  ex« 
cessive,  that  the  glasses  standing  upon  a  t»- 
ble  in  the  refectory,  were  instantly  redntred 
to  shapeless  pieces  of  that  nsefol  niteteHal : 
this  circumstance  produced  an  experiment, 
attended  with  the  same  consequences, 
which  was  the  fostening  of  a  fragment  of 
flasB  to  the  end  of  a  long  stick,  and  hold, 
mg  it  near  the  ktva,  when,  at  the  close  of 
four  n^iautes,  it  became  a  mefe  paste.  A 
fiict  of  the  same  nature  is  mentioned  by 
Professor  Bottis,  in  Ms  account  of  the  erup- 
tion of *Vesi|vios,  in  the  year  1667.  Now, 
though  this  eflfect  nay  be  produced  by  sus- 
pending a  piece  of  gbas  in  the  ah-  of  a'glast 
furnace,  it  must  be  admitted,  that  this  bem^^ 
in  astate  of  full  activity,  and  the  heat  exdted 
to  the  utmost,  by  every  human  mean.«,  2s 
not  a  just  comparison' with  a  body  of  lava 
&r  removed  from  the  ^ot  where  it  acquired 
its  heat,  which  must,  without  doubt,  be  at 
that  spot  ten  times  greater ;  hence  it  ap- 
pears decidedly  clear,  that  the  internal  fires 
of  Vesuvius  fiir  exceeds  that  of  our  glass- 
fiirnaces. 

Bottis  seems  to  have  been  one  of  the  first 
naturalists,  who  observed  the  rapidity  with 
which  the  ^e  of  Vesuvius  causes  fiwion; 
tliat  gentleman  mentions,  m  his  descrip- 
tion of  the  emption  of  July,  1779,  that  he 
saw  a  small  hill,  composed  of  porous  lava 
and  scorise,  inclosing  an  inconsiderable 
gulph,  tint  produced  a  noise  lite  that  of 
Oil  or  fot,  in  the  act  of  boilmg  oroiipmering 
over  a  fire  ;  this  appearance  induced  him 
to  examine  it,  when  he  found  it  contained 
matter  in  fusion,  which  immediately  beated 
red  hot,  and  then  melted  fragments  of  lava 
or  scoriae,  thrown  into  it  As  Spallanzani 
acknowledges,  that  his  efiTorts  to  melt  simi- 
lar siibstanees  required  lialf  an  hour,  we 
must  admit,  that  this  is  another  proof  of 
the  superior  heat  of  volcanic  tiresl  A  still 
further  evidence  of  their  extreme  heat  is, 
tlie  great  length  of  time  which  lavas  retain 
it.  In  the  year  1737,  some  labourers  were 
employed  to  remove  the  lava  which  bad 
crossed  a  road,  and  although  a  month  had 
elapsed  from  the  period  of  the  eruption, 
they  were-eompelled  to  desist,  as  the  beat 
softened  their  tools  beyond  the  possibility 
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•fmii^tlieiii.  Sir  William  HamiHdn  also 
feaiid  it  veiy  great,  and,  droppiag^soiiie 
.  pieces  of  wood  into  tbe  fissures  of  a  mass, 
situated  (bur  nailes  Irom  the  volcano,  they 
immediately  took  fire;  but  SpalianzaDi  il- 
lustrated this  fiict  more  decidedly,  by  pass- 
ing a  body  of  lava  near  the  upper  crater  of 
£tna,  visibly  red  hot,  even  in  fall  day -light, 
which  had  flowed  from  the  mountain  eleven 
months  before. 

It  is  supposed,  that  the  volcanic  fires  of 
Iceland  are  very  activ^e  and  powerful, 
which  is  inferred  from  the  incompetency 
of  the  blow-pipe  to  fuse  the  glass  issuing 
from  them;  Vallisueri,  describing  a  new 
volcanic  istend,  which  rotie  from  the  sea  in 
the  year  1707,  near  Santorine,  asserts,  that 
the  sea  in  its  vicinity  became  so  violently 
heated,  that  vast  nombers  of  fish  perished, 
and  were  actually  boiled ;  and  it  is^  well 
known,  that  the  same  cause  'melted  the 
pitch  in  the  seams  of  ships'  bottoms,  and 
occasioned  their  leakiitg :  thb  modem  fact 
is  corroborated  on  the  authority  of  Strabo, 
who  declares,  that  the  sea  was  observed  to 
boil  for  four  dayo,  between  Thera  and  The* 
rasia.  The  complete  fluidify  of  lava  is 
another  convincing  proof  of  the  excessive 
heat  prevailing  in  the  centre  of  volcanoes. 
M.  Bottis  produces  two  instances,  derived 
from  Vesuvius  in  1771  and  1776,  which  dt- 
monstrste  that  this  fiery  *^mass  assumes  a 
state  of  liquidity  almost  equal  to  water:  the 
Professor  mentions  four  hills  to  have  arisen 
suddenly  in  the  first  case  near  the  aperture 
whence  the  hirva  proceeded,  and  from 
tliree  of  those  in  the  shape  of  cones,  issued 
streams  of  the  melted  matter,  exactly  re- 
sembling fountains  of  water.  During  the 
eruptions  of  t)ie  latter  year,  fresli  lava»  rush- 
ing from  tlie  crater,  fell  upon  that  of  1771, 
and  rebounding  from  it  into  the  air,  there 
congealed  in  various  •  figures  capridoosly' 
ramified,  and  terminating  in  tliin  sharp 
pomts  Ifke  needles.  A.  circumstance  ob- 
served by  Sir  William  Hamilton,  Count  de 
Wilzeck,  Cardinal  Herzan,  and  the  Arch- 
duke  Maximilian  of  Austria,  in  the  year 
]775,  seems  to  establish  tlte  fact,  that  the 
fluidity  of  the  lava  has  been  such  at  times, 
as  to  separate  into  portions,  which,  being 
thrown  up  from  the  crater,  fell  again  near 
it^in  a  state  so  soft,  that  a  guide  who  assist* 
ed  in  conducting  these  illustrious  visitors, 
perceiving  a  fragment,  paired  his  stick 
tlirongh  it,  and  presented  it  thus  to  the 
Prince,  who.orderedboth  to  be  deposited 
in  his  private  museum ;  this,  however,  sel- 
dom occurs,  at  least  the  indefatigable  Spal- 


lanzani  never  discovered  these  fraKiMtft 
flattened  or  indented,  as  if  they  bsd  faDca 
on  some  bard  substance  when  ia  the  coih 
sistence  of  paste. 

With  respect  to  the  rapidity  of  itt  bm* 
tion^  this  must  greatly  depend  npoo  tbe 
quantity  ejected,  as  well  as  the  iatemity  of 
its  heat :  when  an  opportunity  bsppen  ibr 
attentive  observation,  tbe  lava  hss  bees 
known  to  rise  suddenly  to  tbe  suoiimt  of 
the  crater,  and  as  suddenly  overflowing  Hs 
boundaries,  rush  down  in  various  riTaleU  of 
fire;  indeed  Bottis  compares  it  to  "ab- 
quor  which  boila  in  a  vessel,  and  riics  ssd 
overflows  the  edges  of  that  vessel  trooi  tbe 
violence  of  the  heat"  The  hiva  fnwn  V«» 
vius,  issuing  in  1751,  flowed  over  the  ipsee 
of  twenty-eight  palms  in  one  nuante ;  ii 
1754,  it  proceeded  in  two  branches,  st  the 
rate  of  thirty  feet  in  forty-five  sccoadf^asd 
afterwards  uniting  at  thirty-three  feft  ai 
fifty  seconds :  to  these  facts  may  be  added 
the  testimony  of  Sir  William  Hamiitoa^vbo 
tliought  its  velocity  in  1765,  equal  to  tkit 
of  the  Severn,  at  the  passage  near  BratoL 
It  may,  however,  be  necessary  to  obserfe, 
that  the  fluidity  of  tlie  matter  docs  D0t  it* 
ways  alone  occasion  its  motion,  whidi  wtf 
be  accelerated  by  a  great  descent,  or  the 
violent  pressure  of  fresh  Uva  coostastij  »■ 
suuig  from  the  source,  particohriy  ai  km 
are  known  to  liarden  when  actiAlly  lBf^ 
ing,  so  as  to  produce  a  sound  when  strack, 
and  to  bear  stones  thrown  on  their  aute^: 
Jbut  to  phice  tliis  fact  beyond  a  doabt,  Sir 
William  Hamilton  informs  us,  that  bimcV 
gnd  others,  following  the  example  of  Mr* 
Jamineau,  British  Consul  at  NspK  ac> 
ttrally  crossed  a  moving  mass  above  fifty 
feet  in  breadth ;  yet  even  thus  drcsa- 
stanced,  those  dreadful  rivers  of  fire  btie 
been  known  to  reach  tbe  sea  eifhieci' 
twenty,  .and  even  thirty  miles  froai  their 
commencement. 

The  arguments  used  to  establiih  ss  idei 
fliat  fires  excited  and  maintained  by  ha- 
man  mean«,  exceed  those  of  volcanic  opp^ 
in  force,  lie  in  a  very  small  compatt  indeed; 
they  are  derived  from  observing,  tbstN0> 
fiimaces  *«  vitrify  laias  more  decidedly  th» 
Tolcanoes,  and  melt  schoris  which  ^ 
main  perfect  in  the  former.*  D**^**^ 
plaoes  this  supposition  in  a  clear  poiat  * 
view,  in  a  memoir  published  by  biai  ^  ^ 
saltes.  *•  I  shall  again  repeat,*  otaentf 
this  celebrated  French  natarabt,  "v^ 
cannot  be  too  frequently  incolcated,  thit 
lavas  are  not  vitrifications;  their  fiiddiiyv 
simihir  to  that  of  metab  reduced  to ^«<*' 
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it  does  not  eliaDfie  the  ordjer  and  mannei'  of 
beinir,  of  tlie  constituent  parts  of  the  lavas. 
WUcn  they  cease  to  flow,  they  resnme,  bke 
metals,  tin  grain,  texture,  and  all  tbe  cha- 
racters of  their  primitiTe  base;  effects 
vhicb  we  cannot  produce  npon  stones  in 
our  furnaces,  since  we  know  not  how  to 
soften  them  by  fire,  witlioat  clianging  the 
manner  in  which  they  are  ag|(rei|!ated.  The 
fire  of  Tolcanoes  has  not  that  intensity  which 
is  supposed,  and  pro<luces  its  effects  rather 
by  the  extension  and  dufation  of  its  action 
than  by  its  activity,*' 

Arguing  upon  these  various  facfs,  and  re- 
marks of  his  own«  leading  to  the  same  point, 
Spailan^ani  candidly  acknowledges,  that  he 
bad  been  more  than  once  inclined  to  be- 
lieve, that  our  fires  possessed  more  onf'rgy 
tlian  those  of  volcanoes ;  a  number  of  expe- 
riments,  however,  mdnced  him  to  say,  that 
^  these  facts  prove,,  first,  thai  it  is  not  al- 
ways  true,  that  volcanic  tii^  are  insuffi- 
cient for  the  fusion    of  shorls;   secondly, 
by  the  vitrification  of  the  garnets,  tliey  con- 
firm tlie  powerful  activity  of  those  fires ; 
thirdly,  that  those  fires  operate  in  a  man- 
ner in  some  measure  unknown  to  us  :  since, 
at  the  same  time  that  they  vitrify  tlie  gar- 
nets, titey  leave  the  base  in  which  they  are 
included  in  a  state  perfectly  recognizable, 
notwithstanding  that  the  former  are  refrac- 
tory to  the  fire  of  the  fiimace,  wliile  tbe 
latter  is  easily  fusible."    It  has  been  a  ge- 
nerally received  assertion,  that  volcanoes  ' 
emit  flame  during  eruption,  and  tliat  flow- 
ing Uvas  are  attended  by  the  same  accom- 
paniment of  fire ;  this  supposition  is  erro- 
neons,  as  n)9y  he  proved  by  referring  to 
the  works  of  Serao,  Father  Torre,  Bottis, 
and  Sir  William  Hamilton,  all  of  whom  will 
be  fonnd  to  have  omitted  the  observation 
of  flames.    Tbe  first  expressly  says  of  the 
lavas  of  Vesuvius,  ''tliat  when  seen  by 
night,  at  any  distance^  they  emit  a  light, 
not  shinin^r,  like  a  bright  flame,  but  of  a 
dead  kind,  like  that  of  red'hot  substances 
^hich  bum  witlioot  flame  f  and  the  last 
mentions,   that   he   has  ^observed  upon 
moont  VesuYius,  that  soon  afler  a  lava  has 
borne  down  and  burned  a  tree,  a  bright 
flame  issues  from  its  surface ;  otherwise  I 
have  never  seen  any  flame  attending  an 
eruption :"  adding,  that  tbe  light  reflected 
on  the  srooke^  as  it  rises  from  the  crater,  by 
the  raging  of  the  fire  in  the  gulph  beneath, 
is  frequently  mistaken  for  flame.    Spallan- 
fani  confirms  the.  opinion  of  these  accurate 
observers,  and  declares  he  never  saw  flame 


in,  or  proceeding  from,  any  of  the  craters 
he  examined. 

Fanjas  thought  it  not  improbable  that 
fire  united  with  water  may  produce  some  of 
those  combinations  of  which  we  know  not 
the  origin ;  he  says  on  this  subject,  *'  I  al- 
most incline  to  be  of  opinion,  tliat  the 
aqueous  fluid,  raised  to  a  degree  of  ebulli- 
tion and  incandessence,  of  which  our  feeble 
fiimaces  can  give  us  no  idea,  sometimes 
concurs  with  the  inactive  and  concentrated 
fire  which  exists  in  the  immense  volcanic 
caverns,  and  tliat  from  this  concurrence 
results  a  multitude  of  combinations  hitherto 
unknown  to  us,  wliich  take  effect  on  the 
stones  and  e4irths  that  remain  perhaps  whole 
ages  hi  these  burning  gnlplis,  where  the 
fire,  intent  to  destroy,  has  tor  its  adversary 
the  water,  which  mcessantly  creates  and  op^ 
poses  to  it  all  the  forms  and  niodifications 
of  which  the  matter  is  susceptible.'' 

It  will  now  be  necessary  to  mention  lome 
of  the  effects  of  gas  ui  the  operations  of 
these  fierce  internal  fires ;  it  is  well  known 
that  tlieir  violent  efforts  to  reach  the  snr- 
fiice  of  the  liquified  masses  contained  in  cra- 
ters causes  it  to  rise  suddenly  from  the  bot- 
tom, completely  filling  tlieir  whole  circum- 
ference, and  at  length  forcing  it  over  the 
sides  in  destructive  streams,  which  over- 
whelm m  their  passage  every  object,  either 
natural  or  artificial.  Spallanzani  made  ten 
distinet  experiments,  in  order  to  obtain 
some  idea  of  the  nature  and  eflects  of  gas 
lu  exhibited  by  vojranoes ;  for  this  purpose 
he  made  use  of  difierent  hivas,  enamels,  and 
gUisses,  ejected  firom  them,  and  the  conse- 
quence was,  a  conviction  that  the  bubbles 
and  inflations  of  various  dimensions,  ob- 
servable in  these  substances,  are  not  pro* 
duced  by  the  action  of  any  permanent  gas, 
**  but  by  that  of  an  aeriform  fluid,  produced 
by  the  excessive  attenuation  of  those  same 
products,  in  consequence  of  heat"  Dr. 
Priestley  made  simihir  experiments,  which 
diflered  in  some  degree  from  tliose  related  by 
the  above  celebrated  Italian  naturalist.  The 
doctor  fused  4^  ounces  of  lava  fi-om  Icehuid 
in  a  sand-stone  retort,  and  obtained  twenty 
measures  of  air,  half  of  which,  at  the  com- 
mencement of  the  process,  was  carbonic 
acid  gas,  and  the  remainder,  in  piuity  i.Ti, 
extinguished  a  candle;  between  th^  inter- 
stices of  this  lava  was  a  sand,  which  the 
operator  could  not  separate  from  it.  Five 
ounces  and  an  half  of  Vesuvian  ,hiva  pro- 
duced thirty  measures  of  ab,  with  a  slight 
appearance  ,of  carbonic  acid  gas,  the  rest 
LI 
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was  azotic  gas,  irodi  the  degr^  1,64  to 
1.36,  with  respect  to  what  came  kst.  On 
cooling,  tlie  residue  broke  the  retort  by  its 
excessive  inflation. 

Witbont  entering  into  an  exandnation  of 
file  differencie  of  opinion  existuig  between 
these  philosophers,  we  shall  give  an  extract 
from  the  works  of  Spallanzani,  that  iiilly 
illnstrates  this  part  of  our  snbject ;  *'  I  shall," 
he  observes,  *'  now  proceed  to  enquire  what 
|>art  this  aeriform  vapour  acts  in  the  erup- 
tions of  volcanoes.  Where  it  exists  in  the 
depths  of  a  volcanic  crater,  abundantly 
mixed  vrith  a  liquid  lava  violently  urged  by 
subterranean  conflagrations,  I  can  easily 
conceive,  that  by  its  energetic  force  it  may 
raise  the  lava  to  the  top  of  the  crater,  and 
compel  it  to  flow  #ver  the^des  and  form  a 
current.  Art  dui  imitate  this  grand  ope* 
ration  of  nature  on  an  infinitely  less  scale. 
I  placed  in  a  glass  furnace  a  cylindric  cru- 
cible, one  foot  high,  and  two  inches  and  m 
half  m  bresidtb,  which  I  filled  half  foil  with 
one  of  those  volcanic  products  which  most 
Inflate  and  ^1  in  the  fire.  After  some 
hours,  I  observed  that  the  liquid  matter 
began  slowly  to  rise,  and  afterwards  to  rise 
hi^er,  until  It  at  hwt  overflowed  the  edges 
of  the  crucible,  forqiing  small  streams  down 
its  sides,  which,  when  they  reached  the 
plane  on  which  the  cmcible  stood,  gave 
origin  to  small  cmrrentSi  if  that  plane  was 
^  at  an  inclined.  When  I  pot  mere  of  the 
same  product  hito  the  cmoible,  the  carrentt 
became  lai^ger.  If  the  plane  was  then  taken 
from  the  surface,  and  the  small  currents, 
thus  produced,  examined,  they  irere  found 
foil  of  minute  bubbles,  as  was  Ul^ewise  the 
matter  which  remained  in  the  fanciUe. 
This  curious'  experiment  I  made  with  seve- 
ral  gtasses  and  volcanic  enamels,  as  ^Iso 
with  a  variety  of  cellular  ktvas,  and  alw?iys 
with  the  same  success." 

Judging  from  the  result  of  the  above 
trial,  it  cannot  be  doubted  that  a  simihir 
elastic  vapour,  collecting  in  vast  quantities 
under  the  surfhce  of  the  earth,  must,  upon 
meeting  with  resistance  hi  its  passage,  pro- 
duce loud  noises  resembling  thunder,  and 
local  tremblings  of  the  surrounding  earth, 
besides  forcing  its  way  upwards  through 
tuper-incnmbent  lava:  other  experiments, 
made  by  Spallanzani,  however,  seem  to 
prove  that  it  mnst  be  another  cause  v^ich 
expels  the  flery  matter  with  violence  out  of 
craters,  f»  the  matrasses  he  used  broke 
without  noise,  and  without  ejectmg  or  scat- 
tering the  snJbstancp,  and  particuhriy^  as 
the  escape  pf  gases  has  been  frequently  as- 


certained by  the  hissing  sounds  atteodm; 
eruptions ;  unfortunately,  though  those  n^ 
pours  offer  themselves  to  exanunatioii,  it 
would  be  impossible  to  coBect  any  psrt  tf 
them  without  exposing  the  Hfe  of  the  expe- 
rimentalist to  almost  certain  destmctioo, 
we  mnst  therefore  admit  their  ekbtence, 
and  conjecture  mus^  supply  the  rest 

It  win  be  recollected  that  all  vokaaoM, 
at  present  in  a  state  of  activity,  are  av 
rounded  by,  or  situated  very  near,  tlie  ses, 
hence  it  appears  clear,  that  the  agency  of 
that  body  is  extremely  powerfnl  m  pronst- 
ing  the  violence  of  their  eruptions,  by  nnin 
ing  at  uncertain  intervals,  and  fi^ni  m- 
known  causes,  through  the  caverns  of  the 
earth,  upofr  the  ever-enduring  firei  there 
existing ;  and  this  supposition  is  soppoitei 
by  the  fiict  which  has  been  repeatedly  ob- 
served of  the  sudden  retiring  of  theiesta- 
mediately  precechng  a  violent  exploaos 
from  a  crater,  the  certain  conseqaeoce  of 
a  rapid  diminution  of  vnuer  on  the  dwe, 
little  need  be  urged  to  prove  theism 
diate  and  vehement  separation  that  takft 
place  upon  the  collision  of  fire  and  watfTi 
and  of  the  force  of  steam  tbos  prodace^; 
one  instance  however  may  be  safely  dtti, 
which  will  phice  this  supposed  coISmb  is 
a  true  light,  and  is  extracted  fiiom  tk 
fourth  vohune  of  the  ^  Memoirs  of  the  Aei* 
demy  at  Bologna.'*  A  bell  of  enoraioai  &• 
mensions  had  been  ordered  to  he  cut,  il 
Modeoa,^and  preparations  of  the  vnsl^ 
scription  were  made  under  a  spaciov  por- 
tico. .  After  the  metal  had  been  conpleldy 
melted,  it  was  led  into  the  moald,  ottsited 
at  a  small  depth  under  the  paresNit, 
through  a  small  channel ;  the  bonnSf  flon^ 
had  no  sooner  entered  the  mould  thio  • 
dreadful  explosion  took  place,  which  re- 
sembled in  every  particuhu*  the  horrid  ef- 
focts  of  springing  a  mine ;  a  deep  hsie  «* 
snnk  in  the  earth,  the  nietH^  the  mf^^ 
and  every  material  of  the  portico  shore 
It,  were  scatterred  in  the  air,  and  seven) 
persons  were  killed  and  severely  wotaded* 
if  fuch  were  the  immedmte  comeqJteBcn 
of  a  tfifling  degree  of  moisture  rensniag 
in  the  sand  which  composed  the  moikl,  it 
may  be  iiaturally  inferred,  that  a  bodj  of 
water,  ipeeting  with  subterrancom  ^^ 
h  capable  of  producmg  eruptions  and  fsrtii- 
quakes.  Jt  seems  however  extremely  pw- 
bable  from  experiments,  that  this  efv«t 
principally  arises  from  the  insiooatios  of 
water  under  or  below  the  surfiice  of  th« 
sides  of  those  fir^,  as  it  has  been  sicer- 
tamed  that  watef  fhrown  upon  fiiteup^ 
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rates  without  mnch  violencey  and  yet  if  the 
vaponr  thus  generated  is  confined  bj  su- 
perincmnbent  earth,  or  rocks,  its  struggles 
for  a  ?ent  mnst  occasion  the  violent  disrup- 
tion of  those  parts ;  the  event  is  difierent 
on  pouring  water  on  melted  tin,  which  is 
the.  only  metal  that  is  separated  by  this 
means  so  as  to  rdider  it  a  dangerous  ope- 
ration to  the  experimentalbt 

Spallaniani  concludes  many  cnrioos  and 
ioterestmg  observations  derived  from  expe- 
rience, by  saying,  *'  from  this  series  of  ex- 
periments I  think  we  are  authorised  to 
conclude,  that  when  a  quantity  of  vrater 
filb  on  the  bummg  crater  of  a  volcano,  it 
has  not  the  power  of  producing  explosions  ; 
but  that  the  latter  on  the  contrary  are 
tery  violent  when  the  water  penetrating 
below,  reaches  the  conflagration ;  when 
saddenly  reduced  to  vapour  by  the  heat,  it 
finds  no  room  for  its  dilatation  ;  or  when  it 
hisinoates  itself  laterally  among  ihe  liquified 
matters;  of  which  we  have  a  satisfiictory 
/  proof  in  the  explosion  of  the  lava,  violently 
fi)rced  fipom  the  containing  vessel,  on  tlie 
introduction  of  water  mto  a  cavity  made  in 
it" 

From  what  has  been  already  said,  a  tole- 
rable conception  may  be  formed  of  the 
probable  causes  of  volcanic  eruptions,  it 
now  remains  for  us  to  add  a  concise  narra- 
tire  of  their  visible  phenomena,  and  for  tliiA 
purpose  we  find  ample  materials  fiumished 
by  Spallapsani,  whose  ascent  of- StromboU 
deserves  every  praise  for  its  courage,  though 
we  cannot  help  condemning  him  for  the  ex- 
ercise of  very  daring  temerity.  The  visit 
we  alUide  to  was  made  in  1788,  when  the 
appearance  of  the  mountain  was  bifurcated, 
and  the  crater  situated  at  some  distance 
from  the  summits,  from,  both  of  which  the 
operations  within  it  are  distinctly  visible, 
and  from  tbwe  the  height  of  tbe  ejections 
may  be  ascertained,  with  tolerattfe  accuracy. 
During  violent  internal  agitation  the  matter 
appears  to  ascend  half  a  mile  and  more,  but 
when  the  moontain  is  ui  actual  eruption, 
the  scattered  fragments  prove,  that  the  im- 
pelling force  ts  very  greatly  increased.  Af- 
ter having^  attentively  examined  the  crater 
from  the  soramit  above  alluded  to,  Spalbm- 
zani  approached  the  crater,  where  he  found 
that  the  explosions  succeeded  each  otlier  so 
rapidly,  that  they  might  almost  be  said  to 
occur  without  any  intervals  of  quiet,  but 
they  varied  in  their  force ;  the  matter,  in 
some  instances,  not  .rismg  more  than  fifty 
feet,  and  failing  again  into  the  crater ;  and 
in  others  it  was  elevated  half  a  mile  *,  the 


sounds,  consequently,  >tire  proportionably 
loud,  or  the  reverse,  and  resemble  a  hissing 
noise ;  the  tragments  of  lava  were  actually 
.  fluid  during  theur  progress,  which  was  evi- 
|dent  from  their  globular  slnipe,  and  becom- 
ing hard  before  they  fell  upon  ttie  sides  of 
the  mountain,  that  form  is  preserved. 
'  The  exhalations  exhibited  a  thick  cloud 
several  mile^  un  extent,  which  were  strongly 
impregnated  with  sulphur ;  this  cloud  was 
impenetrable  by  the  beams  of  the  sun,  and 
appeared  very  black  in  the  midst,  but  white 
on  the  e<lges,  and  was,  in  all  probability,  a 
mile  in  depth.  The  vaponr  thus  floating 
from  the  mountain  was  derived  from  three 
distinct  sources,  though  doubtlessly  pro- 
duced by  tlie  same  cause  in  the  fint  m- 
stance:  when  an  ejection  of  lava  took 
place,  it  was  always  accompanied  by  a 
doud  of  grey  smoke  from  the  crater ;  to 
the  west  of  that  spot  were  a  pumber  of  oh- 
scnre  apertures,  each  of  which  sent  forth  a 
volume  of  similar  vapour ;  and  to  the  east, 
a  vast  cavern  emitted  a  column  at  least 
twelve  feet  in  diameter,  extremely  bbck 
and  dense. 

**  Not  satisfied  with  the  observations  I 
had  already  niade,**  observes  Spallaniani, 
*'  my  curiosity  impelled  me  to  attempt  fur- 
ther discoveries.  From  the  pointed  rock 
on  which  I  stood,  I  could  only  see  the  edges 
of  the  imide  of  the  crater,  I  considered, 
therefore,  whether  it  might  not  be  posslbl^ 
to  obtain  a  sight  of  the  lower  parts  like- 
wise ;  and,  looking  round  me,  I  perceived 
a  small  cavern  hollowed  in  the  rock,  very 
near  the  gnlph  of  the  volcano,  into  which 
the  rock  above  prevented  the  entrance  of 
any  burning  stones,  should  they  be  thrown 
so  far.  It  was  Ukewise  so  elevated,  that 
from  it  the  crater  was  open  to  my  view.  I 
therefore  hastened  to  take  my  station  in 
this  cavity,  taking  advantage  of  one  of  the. 
very  sliort  intervals  between  the  eruptions.  * 
To  my  great  satisfiiction,  my  expectations 
were  eompletely  fulfilled ;  I  conld  here  look 
down  into  the -very  bowels  of  tlie  volcano, 
and  truth  and  nature  stood  as  it  were  un- 
veiled before  me."  Thus  situated  iif  pro- 
bable safety,  the  intrepid  Spallanzani  saw 
the  following  wonders. 

The  crater  he  found  to  be  of  a  circular 
form,  witli  edges  composed  of  a  chaos  of 
sand,  scoris,  and  lava;  and  he  imagined 
the  cureuinference  to  be  about  three  hun- 
dred and  forty  feet.  Similar  to  aU  other 
craters,  that  of  Stromboli  assumes  the  shape 
<f  a  truncated  inverted  cone,  the  sides  of 
which,  from  east  to  sonUi.  were' gently  in« 
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cUned,  bat  the  renninder  very  steep.  Maoy 
paru  of  this  internal  descent  appeared  to 
be  incmsted  with  yellow  substances,  which 
he  supposed  to  be  the  muriate  of  ammonia 
(sal  ammoniac)  o^  solpliur. 

Floid  lava,  resembling  melted  brass,  red* 
hot,  and  liquid,  iiUed  the  cniter  to  a  certain 
height,  and  this  matter  appeared  to  be  in- 
fluenced hy  two  distinct  impelling  powers, 
the  one  whirUng  and  ^  agitated,  and  the 
other  upwards ;  at  times  it  rose  rapidly,  and 
when  the  sorfiice  had  reached  within  thirty 
feet  of  the  edges  of  the  crater,  an  explosion 
took  pbce  like  a  sliort  chip  of  thunder,  and 
at  the  same  instant,  a  portion,  of  the  lava 
was  hulled  with  inconceivable  swiftness  in- 
to tlie  air,  which  was  as  instantaneously  se- 
parated into  numerous  fragments,  and  those 
were  accompanied  by  a  copious  discharge 
of  sand,  ashes,  and  smoke.  Immediately 
before  the  eruption  occurred,  the  Uva  ap- 
peared inflated,  and  large  bubbles,  some  se- 
yeral  feet  iu  diameter,  ros^  and  burst,  the 
defonation  followed,  and  the  lava  snnk,  till 
a  repetition  of  this  operation  was  com- 
menced ;  during  the  rising,  a  sound  issued 
lh>m  the  prater  like  that  produced  by  a  li- 
quid boiling  violently  in  a  cauldron.  Many 
of  the  eruptions  were  so  inconsiderable, 
that  their  effect  could  not  be  visible  at  a 
'  small  distance  from  the  mountain ;  in  those 
the  fragments  constantly  fell  back4nto  the 
gulph,  ^th  a  sound,  en  their  collision  with 
the  great  mass  of  matter,*  simihur  to  that 
,  produced  by  water  when  forcibly  struck 
with  flat  staves:  in  tlie  greater  explosions, 
many  of  the  pieces  returned  into  the  cra- 
ter, some  falling  on  the  sides  and  rolling 
down,  but  many  desoepded  a  precipice, 
formed  by  one  side  of  the  mountain^  to  tlie 
•ea* 

The  pieces  of  scoriaceoos  lava,  as  they 
moved  in  tlie  air,  retained  their  red-hot  ap- 
pearance, though  the  sun  shone  clear ; 
many  of  them  came  in  contact  during  their 
progress,  and,  according  to  the  degree  of 
heat  th^y  possessed,  they  adhered,  or  were 
broken.  The  smoke  seemed  to  be  foreign 
to  the  lava,  as  none  attended  the  fragments 
thrown  into  tlie  air,  and  tliat  which  escaped, 
passed  through  fissures,  and  at  the  mo- 
ment the  lava  burst.  According  to  Spal- 
lanzani's  conjectures,  the  crater  may  be 
Hbeut  tweoty-fiye  or  thirty  feet  in  depth, 
when  the  lava  is  raised  to  its  greatest 
height,  and  upon  its  subsiding,  forty  or  fifty. 
There  are  no  visible  marks  of  its  ever  hav- 
ing overflowed  so  as  to  descend  like  those 
of  >£tqa  and  Vesuvius. 


<<  Thou<[^  the  ejections  of  the  larger  asd 
heavier  stones  have  short  interauMtoiiaf 
those  of  the  lesser  and  lighter  have  Rcaroely 
any.  /  Did  not  the  eye  perceive  how  tluMe 
showers  of  stones  originate,  it  would  be 
supposed  that  tliey  fell  from  the  sky :  the 
noise  of  tlie  more  violent  eruptions,  resem* 
bling  tliat  of  thunder,  and  the  darkness  oc- 
casioned by  the  mounting  cloud  of  smoke, 
present  the  image  of  a  tempest.** 

While  this  naturalist  was  .employed  in 
Intense  observation,  the  eruption  suddenly 
ceased,  the  Uva  sunk  to  a  greater  depth 
than  usual,  and  renwined  thus  depressed ; 
the  fierce  light  subsided,  and  at  the  same 
histant  the  various  streams  of  smoke,  issniag 
before  silently  from  the  apcrturea  west  of 
the  crater,  t>egan  to  rush  forth  with  a  load 
hissing  noise,  and  the  apertures  to  diine 
with  a  bright  colour  of  fire.  **  I  know  no- 
tliing,"  says  Spallanzani,  <<  to  vrhich  the 
sound  produced  by  the  issuing  cf  these 
fumes  can  be  more  properly  compared  than 
the  blowing  of  large  bellows  into  a  fnmace 
by  which  metals  are  melted ;  such  as  I  teve 
seen  at  Zslatna,  in  Transylvania,  and  Scbem- 
nitz  and  Kremnitz,  iu  Hungary,  except  that 
those  volcanic  bellows,  roared  a  hnndrcd 
times  louder,  and  almost  deafened  the  ear." 

We  cannot  conclude  this  article  more 
properly  than  by  giving  an  account  of  the 
crater  of  iEtna,  as  it  was  examined  by  the 
above  author,  to  which  he  ascended  with 
equal  danger  and  difficulty,  and  mkere  he 
was  compelled  to  sit  nearly  two  hours  ere  he 
could  commence  hn  observations :  he  thn 
says,  **  I  viewed  with  astontshnoent  the 
configuration  of  the  borders,  ibe  infernal 
sides,  the  form  of  the  immense  oaverm,  its 
bottom,  an  aperture  which  appeared  in  it, 
the  melted  matter  which  boiled  vrifhin,  aad 
the  smoke  which  ascended  finom  it.  TV 
^ivliole  of  this  stupendous  scene  was  distinctly 
displayed  l>^ore  me;  and  1  shall  now  pre- 
ceed  to  give  some  description  of  it,  tfaoogb 
it  vrill  only  be  possible  to  present  the  ifa* 
der  with  a  very  feeble  image,,  as  the  sight 
alone  can  enable  him  to  form  ideas  at  all 
adequate  to  objects  »o  grand  and  astoaislh 
iog.  The  upper  edges  of  the  crater,  ts 
judge  by  the  eye,  are  about  a  mile  and  a 
lialf  in  circuit,  and  form  an  oval,  the  loagest 
diameter  of  which  extends  from  east  ts 
west  As  they  are  in  seveni  phices  brokcs, 
wd  crumbled  aif  ay  in  large  fragnMnts,  they 
appear  as  it  were  indented^  and  these  ia* 
dentations  are  a  kind  of  enormous  stqis, 
formed  of  projecting  lavas  and  seorisw  Tbs 
ipt^hial  aides  of  tht  caveniy  or  cntcfi  af« 
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inclined  in   difiereot  an^  in   difierent 
places:  "  on  the  west  the  inclination  is  gen* 
tie ;  on  the  north  the  steepness  increases ; 
and  from  this  point  to  the  south-east  the 
descent  becomes  more  sudden,  tUI,  where 
the  observer  stood,  they  were  ahnost  per- 
pendicular.    The  fnnnel-shape,   however, 
still  prevails,  as  m  every  other  instance, 
and  the  surface  was  extremely  ingged,  and 
strewed  with  concretions  of  an  orange  co- 
lour, which  proved  to  be  the  muriate  of 
ammonia;  and  it  is  very  probable  that  the 
nnmerons  stripes  of  yellow  on  the  nearly 
horizontal  plane  at  the  bottom  nuy  be  the 
same  substance.    **  In  this  plain,  from  the 
place  where  I  stood,  a  circular  aperture 
was  visible,  apparently  about  five  poles  in 
diameter,  from  which  issued  the  larger  co- 
lonin  of  smoke,  which  I  had  seen  before  I 
arrived  at  thesnmmit  of  £tna.    I  shall  not 
mention  several  streams  of  smoke  which 
arose  like  thin  clouds  fi>om  the  same  bot- 
tom, and  different  plates  in  the  sides.    The 
prmcipal  column,  which  at  its  origin  might 
he  about  twenty  feet  in  diameter,  ascended 
i^pidly  in  a  perpendicuhu'  direction  while 
it  was  witliin  the  crater ;  but  wlien  it  had 
nsen  above  tlie  edges  inclined  towards  tlie 
west,  from  the  action  of  a  light  vrmd ;  and 
when  it  had  risen  higher,  dilated  mto  an  ex- 
tended but  thin  vohime.    This  smoke  was 
wliite,  and  behijE^  impelled  to  the  side  op- 
posite to  that  on  which  I  was,  did  not  pre- 
vent my  seeing  within  the  aperture;  in 
which  I  can  affirm,  I  very  distinctly  per- 
ceived a  liquid  ignited  matter,  which  conti- 
nually undulated,  boiled,  and  rose  and  fell, ; 
without  spreaduig  over  the  bottom.    This 
certainly  was  the  melted  lava,  which  had 
arisen  to  that  aperture  from  the  bottom  of 
the  iEtnean  giilph."  ^ 

Being  favourably  situated  for  observing 
the  effects  of  external  violence  on  the  liquid 
niaUer  within  the  aperture,  the  abbe  rolled 
hirge  fragments  of  hiva  down  the  side, which 
entering  the  opening,  produced  a  sound  re- 
sembling the  sudden  immersion  of  a  heavy 
substance  in  a  tliick  tenacious  paste.  In 
performing  this  experiment,  the  effect  was 
mnltipiiei]  by  the  stones  loosening  others  in 
their  passage,  some  of  which  fell  on  the 
plane ;  those  rebounding,  even  when  very 
large,  caused  a  sonnd  extremely  different 
from  the  others  that  struck  the  liquid  lava : 
this  circumstance  proved,  that,  though  the 
bottom  may  be  a  comparatively  thin  cover- 
ing of  the  gulph,  it  is  capaMe  of  great  re- 
sistance. We  shall  proceed  with  a  short 
aouceof 


VoLCAMOBs  tn  the  moon.  As  the  moon 
hat  on  its  surface  mountains  and  valleys  in 
common  with  the  earth,  some  modem  as* 
tronomert  have  discovered  a  still  greater 
sinrihurity,  viz.  that  some  of  these  are  really 
volcanoes,  emitting  fire  as  those  on  earth 
do^  An  appearance  of  this  kind  was  dis- 
covered some  years  ago  by  Don  UJIoa  in 
an  eclipse  of  the  sun.  It  was  a  smaU  bright 
spot,  like  a  star,  near  the  margin  ofi  the 
moon,  and  which  he  at  that  time  supposed 
to  have  been  a  bole,  with  the  sun's  li|^t 
shinim^  through  it.  Succeeding  observa- 
tions, however,  have  mduced  astronomers 
to  attribute  appearances  of  this  kmd  to  the 
empHon  of  volcanic  fire;  and  Dr.  Herschel 
has  particnlarly  observed  several  eruptions 
of  the  lunar  volcanoes,  the  last  of  which  he 
gives  an  account  of  in  tlie  Philosophical 
Transactions  for  1787.  **  AprU  19,  10^ 
J6%  sidereal  time.,  I  perceive  (says  he) 
three  volcanoes  in  different  places  of  the 
dark  part  of  the  new  moon.  Two  of  them 
are  either  ah-eady  neariy  extinct,  or  other- 
wise m  a  state  of  going  to  break  out ;  wfaicli 
pertiaps  may  be  dedded  next  lunation.  The 
third  shovrs  an  actual  eruption  of  fire,  or 
luminous  matter,  I  measured  the  distance 
of  the  crater  fi-om  the  northern  limb  of  the 
moon,  and  fbond  it  S'  57.3" :  its  light  is 
much  brighter  than  the  nucleus  of  the  co- 
met which  M.  Mechain  discovered  at  Paris 
the  10th  of  thb  month. 

'<  April  20,  10*"  2°*  sidereal  time.  The 
volcano  bums  with  greater  violence  than 
last  night.  Its  diameter  cannot  be  lest 
than  3"  by  comparing  it  with  that  of  the 
Georgian  planet:  as  Jupiter  was  near  at 
band,  I  turned  the  telescope  to  his  third 
satellite,  and  estimated  the  diameter  of  the 
burning  part  of  the  volcano  to  be  equal  to 
at  least  twice  that  of  the  satellite :  whence 
we  may  compute  that  the  sliining  or  burn- 
ing matter  must  be  above  three  miles  in 
diameter.  It  is  of  an  hrregubu'  round  figure, 
and  very  sharply  defined  on  the  edges.  The 
other  two  volcanoes  are  nwdi  fiirtlier  to- 
wards the  centre  of  the  moon,  and  resemble 
large,  pretty  fkintnebule,  that  are  gradually 
much  brighter  in  the  middle ;  but  no  well- 
defined  lumino^  ipot  can  be  discerned  in 
thefii.  These  three  spots  are  phiinly  to  be 
distingaished  from  the  rest  of  the  marks 
upon  the  moon ;  for  the  reflection  of  the 
tun's  rays  from  lAie  earth  is,  in  its  present 
situation,  sufficiently  bright,  with  a  ten  feet 
reflector,  to  show  the  moon's  spots,  even 
the  darkest  of  them ;  nor  did  L  perceive 
any  similar  phenomena  last  lunation,  though 
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I  then  viewed  the  same  pltoct  with  tbte 
same  initnimefit. 

*<  The  appearance  of  what  I  have  called 
the  actual  fire,  or  emptioii  of  a  volcano, 
exactly  resembled  a  small  piece  of  bnmini; 
eharcoal  when  it  is  covered  by  a  very  tbui 
coat  of  white  ashes,  w^ich  frecpiently  ad- 
here to  it  when  it  has  been  some  time  ig- 
nited; and  it  has  a  degree  of  brigfatnem 
about  as  strong  as  that  witJi  which  suoh  a 
coal  wonld  be  seen  to  glow  in  faint  day* 
light.    All  the  adjacent  parts  of  the  volcanic 
mountain  seemed  to  be  ^lintly  illnminated 
by  the  emptton,  and  were  gradually  more 
obscure  as  they  lay  at  a  greater  distance 
Ironi  the  cmter.    This  emptton  resembled 
much  that  which  I  saw  on  the  4th  of  May, 
in  the  year  1785,  but  differed  considerably 
in  roagniinde  and  brightness ;  for  the  vol- 
cano of  the  year  1783,  though  much  brighter 
than  that  which  is  now  burning,  wns  not 
nearly  so  ktfge  in  the  dimensions  of  its  erup- . 
tion :  the  former  seen  in  the  telescope  re- 
sembled a  star  of  the  fourth  magnitude  as 
it  appears  to  the  naked  eye;  this,  on  the 
contrary,  shows  a  visible  disc  of  lummous 
matter  very  different  from  the  sparkling 
brightne8SJ>f  star  light." 

VOLKAMERIA,  in  botany,  so  named 
in  memory  of  John  George  Volkamer,  phy- 
sician at  Nnrembnrg,  a  genus  of  the  Didy- 
oamia  Angiospermia  olaas  and  order.  Na- 
tural order  of  Personatae.  Vitices,  Jussieu. 
Essential  character:  calyx  tive -cleft;  corolla 
segments  directed  the  same  way;  drupe 
two-seeded;  nuts  two-celled.  There  are 
'     eight  species. 

VOLITION.    See  Will. 
VOLUNTARY,  in  mo^c,  is  an  extem- 
pore performance  npon,  or^  a  composition 
written  for  the  organ,  and  serving  to  relieve 
and  embellish  divine  service. 

VOLVOX,  in  niitnral  history,  a  genus  of 
the  Vermes  Infusoria  class  and  order. 
Worm  invisible  to  the  naked  eye,  simple, 
pellucid,  spherical.  There  are  nine  species. 
V.  sphaenda'is,  as  its  name  denote:*,  sphe- 
rical, vfith  similar  rounded  molecules.  It  is 
seen  in  stagnant  waters.  Body  composed 
of  about  sixty  pellucid  homogeneous  trans- 
parent or  greenish-yellow  pomts,  moves 
slowly  about  a  quarter  Of  a  circle  from 
right  to  left,  and  then  back  again  from  left 
to  right. 

VOLUTA,  in  natural  history,  a  genus 
6f  the 'Vermes  Testacea  class  and  order. 
Animal  a  limax ;  shell  one-celled  spiral ; 
aperture  without  a  beak,  and  somewhat 
effuse ;  pillar  twisted,  or  plaited,  generally 
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without  lipi  or  perforation.  There  are 
nearly  two  bimdred  species  in  sectMHv. 
A.  aperture  intire ;  B.  subcyimdrioil'eanr- 
giuate;  C.  oboval  effuse  emarginate;  D. 
fusiform ;  £.  ventricose ;  sphre  papillary  at 
the  tip.  In  the  fint  section  is  V.  morit 
mid» ;  shell  contracted,  oval,  oWoa^,  widi 
rugged  spire;  pillar  two-toothed.  It  inha- 
bits Indiia,  in  marshy  woods  and  swamps, 
and  very  much  resembles  an  hefix;  about 
four  inches  long ;  shell  brown,  solid,  wrin- 
kled or  striate ;  spire  fau-ge,  with  fipom  aix  ta 
nine  whorls,  eadi  terminated  by  a  graaa- 
lated  band,  the  outer  ones  omcellate ;  aper- 
ture long,  wfder  beneath.*  In  sectioB  D 
we  may  notice  Y.  episcopalis ;  shett  eoan 
ginate,  smooth ;  margins  of  the  wboiis  i»- 
tire ;  lip  denticidate ;  pillar  with  four  plaits. 
It  inhabits  India.  The  inhabitant,  or  fiah,  is 
said  to  be  of  a  poisonous  nature,  if  eatea, 
and  to  wound  those  who  touch  it  with  a 
kind  of  pointed  trunk.  The  natives  of  the 
island  of  Tanna  ^x  the  sbeOs  in  handles, 
and  use  them  as  hatchets. 

VOLUTE,  in  architecture,  a  kind  of  spi- 
ral scroll^  nsed  in  the  Ionic  and  Cosapoaite 
capital,  whereof  it  makes  the  pnadpal 
characteristic  and  omamenL 

VORTICELLA,  in  natural  Ustorf,  a 
genus  of  Vermes  Infusoria  dass  and  order. 
Body  contractile,  naked,  and  furnished  with 
dliate  rotatory  organs.  There  are  abovt  fitty 
or  sixty  species  in  sections.  A.  Seated  oa  a 
pedicle,  or  stem.  B.  Fumisbed  with  a  tafl. 
C.  Without  a  tail.  V.  anastatica  is  coas- 
ponnd,  bell-shaped,  with  an  obKqoe  i 
and  sc^y  rigid  stem.  It  inhabits  freah  y 
ters,  forming  clusters  branched  oatin  i 
directions ;  ovaries  seated  on  the  stems  in  the 
form  of  bulbs,  vrhich  detach  themselves 
fVom  the  stems,  and  fix  themselves  to  other 
substances,  producing  a  new  duster.  V. 
nasuta  is  ^indrical,  with  a  pnjecting 
point  in  the  middle  of  the  cop.  It  is  faaad 
in  stagnant  v?ater,  invisible  to  the  aaked 
eye,  pellucid,  changing  its  form  perpeta- 
ally,  quick  in  motion,  and  having  a  rota- 
tory organ  surrounding  the  middle  of  the 
body. 

VOSSTUS  (Gerard  Joim),  la  bso- 
grapliy,  one  of  the  most  learned  and  labo- 
rious writers  of  the  seventeenth  cenlmy, 
was  of  a  comiderable  fimiily  in  tbe  Nether- 
lands ;  and  was  bom  in  1577,  near  Heidel- 
berg, at  a  plice  where  his  father,  John 
Vo^sius,  was  minister.  He  first  leaned 
Latin,  Gre^,'  and  Philosophy,  at  Dort, 
wl^ere  his  father  bad  settled,  and  died.  la 
lj9bi  t>c  ^cnt  to  Leyden,  where  he  farther 
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immied  tbese  ttadies,  joiuuif  mathematics 
to  tbem,  in  which  sdence  he  made  a  con- 
siderable progress.  |ie  became  Master  of 
Arts  and  Doctor  in  Philosophy  in  159'^  >  and 
soon  after  Director  of  the  College  at  Dort; 
and,  fn  1618,  Professor  of  Eloquence  and 
Chronology  in  the  academy  there,  the  same 
year  in  which  appeared  his  <'  History  of  the 
Pelagian  Controversy."  This  history  pro- 
cared  him  much  odium  and  disgrace  on  the 
Continent,  bat  an  ample  reward  m  Eng- 
^land,  where  Archbishop  Laud  obtained 
leave  of  King  Charles  I.  for  Vossios  to  hold 
a  prebendary  in  the  church  of  Canterbury, 
while  he  resided  at  Leyden.  This  was  in 
1629,  when  he  came  over  to  be  instaUed, 
took  a  Doctor  of  Laws  degree  at  Oxford, 
and  then  returned. 

In  1633,  he  was  called  to  Amsterdam  to 
fill  the  chair  of  a  Professor  of  History; 
where  he  died  in  1649,  at  seventy-two 
years  of  age :  after  liaying  written  and  pub^ 
lished  as  many  works  as,  when  they  came 
to  be  collected  and  printed  at  Amsterdam 
in  1695,  &c,  made  six  volumes  folio^ 

VOITS.  The  decision  of  any  question 
by  an  assembly  of  persons  being  in  its  own 
nature  impracticable  in  the  case  of  dissent, 
by  one  or  more  of  the  individuals^  it  be- 
-  comes  an  object  of  practical  necessity  to 
provide  for  that  case,  in  most  instances,  by 
some  expedient.  In  our  English  kiw  the 
determuaation  of  twelve  men  upon  a  jury 
is  rendered  unanimous  by  annexing  the 
condition,  that  they  shall  not  delay  longer 
than  it  stmll  be  possible  for  them  to  subsist 
without  the  necessaries  of  life.  Upon  al- 
most any  other  occasion  it  has  been  esta- 
blislied  that  the  wisli  of  the  majority  shall 
be  taken  as  tlie  sense  of  the  whole. 

This  la^t  rule  is,  however,  capable  of 
many  modifications,  one  of  the  most  strik- 
ing is,  that  which  is  used  in  all  arrange- 
ments  of  delegation.  In  order  to  insure 
the  possessioii  of  knowledge,  fideUty,  dili« 
^nce,  and  dispatch,  it  is  usual  in  society 
to  perform  the  business  of  the  public  by 
delegates,  ip  successive  order  of  power 
and  responsibiUty.  Thus,  a  large  and 
mixed  multitude,  possessing  very  little  poli- 
tical knowledge,  liable  for  the  most  part 
to  be  misled  by  prejudices  or  corruption, 
incapable,  on  many  accounts,  of  pursuing  ob- 
jects with  steadiness,  and  from  their  number 
absolutely  unable  to  deliberate  or  decide, 
with  tlie  smallest  degree  of  efficacy,  may 
ncTertheless  be  very  capable  of  determining 
tlie  aingle  question  who  shall  be  their  dele- 
gate in  a  less  oiuDeroin  assembly  of  wise 
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and  vurtnous  men;  and  this  last  assembly 
may  give  power  to  their  chairman  and  their 
committees  to  perform  many  acts  which 
could  scarcely  be  effected  by  themselvea 
in  their  entire  mass.^ 

These  proceedings,  however,  are  sup-, 
posed  to  have  the  determmation  of  single 
questions  in  view  at  a  time ;  but  there  are 
questions  of  vote  which  in  their  own  nature 
possess  a  degree  of  complexity.  Into  these 
our  limits  will  not  allow  us  to  enter,  but 
there  is  one  relating  to  personal  elections^ 
which  Borda,'in  his  Memoirs  of  the  French 
Academy,  has  pointed  out,  and  is  intitled 
to  our  notice.  It  relates  to  the  choice  of 
one  out  of  a  number  of  candidates,  which  is 
made  simply  by  taking  him  who  has  the 
majority  of  voices,  but  which  may  not  coin- 
cide with  the  wish  of  the  electors,  and  m^ 
even  be  that  which  is  the  most  opposite 
to  that  vrisb. 

The  example  is,  suppose  these  candi« 
dates.  A,  B,  and  C,  had  twenty-one  elec- 
tors ;  then  if  A  have  eight  votes,  B  seven,  , 
and  X?  six,  A  will  be  elected.  But  the 
trutli  here  manifested  is,  that  eight  voters 
out  of  twenty-one  give  the  preference  to 
A  beyond  B  and  C,  and  it  is  not  known  in 
what  order  of  preference  those  voters  place 
these  two  last  A  Uke  observation  may  be 
made  as  to  the  otlier  sets  who  liave  voted 
in  preference  for  B  and  C.  So  that  if  the/ 
seven  voters  for  B  had  possessed  the  means 
of  showing,  and  had  dechired  theur  prefer* 
ence  of  C  to  A,  C  would  have  had  thirteen^ 
votes,  and  prevailed  against  A  ;  and  there 
is  nothing  in  this  cause  of  election  vrhich 
can  show  that  this  would  not  have  been  the 
result 

Mr.  B.  proposes  tliat  thb  should  be  reme** 
died  by  each  voter  givmg  in  a  list  of  the 
order  of  merit  in  the  candidates,  and  he 
shows  at  length,  by  mathematical  reason* 
ing,  the  true  indication  to  be  deduced  from 
sudi  lists.  But  as  this  practice  might  pro* 
bably  be  too  remote  from  vulgar  appre- 
hension to  be  much  approved,^  it  may  be 
sufficient  to  refer  the  reader  to  the  Me-* 
mour,  and  to  remark  that,  in  order  to  be 
certain  that  an  election,  made  in  the  com- 
moni  way,  b  really  the  vrish  of  the  miyority, 
it  is  necessary  that  the  number  of  vote* 
obtamed  by  the  successful  candidate  should 
be  to  tlie  whole  number  of  electors,  in  a 
greater  ratio  than  the  number  of  candidatea 
by  one  to  their  total  number. 

VOWEL,  in  grammar,  a  letter  which 
affords  a  complete  sound  of  itself,  or  a  letter 
so  simple  as  onl^f  to  seed  a  bare  opening  of 
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tlie  mouth  to  mtke  it  heard,  and  to  form  a 
distinct  Toice.    See  Grammar. 

The  vowels  are  six  in  nanil>er,  viz.  A,  E, 
I,  O,  U,  Y,  and  are  called  vowels  in  coll- 
tradbtinction  to  certain  other  letters,  wliich 
depending  on  a  particular  appUcatiop  of 
some  part  of  the  mouth,  as  the  teeth,  Iip9, 
or  palate,  can  make  no  perfect  sound  with- 
out an  opening  of  the  mouth,  that  is,  with- 
out the  addition  of  a  vowel,  and  are  there- 
fore called  consonants. 

UPRIGHT,  in  heraldry,  is  used  in  res- 
pect of  shell  fis^e?,  as  crevices,  &c  when 
Btan/ding  erect  in  a  coat. 

VPUPA,  tlie  ho&poe,  in  naf  ural  history,  a 
genus  of  birds  of  the  order  Pics.  Generi? 
character:  bill  long,  slender,  and l)ending ; 
nostrils  in  the  base  of  the  bill ;  tongue  ob- 
tuse, entire,  and  triangular ;  middle  toe  of 
the  tliree  toes  before,  connected  in  some 
degree  to  the  outermost.  There  are  eight 
species,  of  which  the  following  deserve  the 
chief  notice.    U.  epopt,  common  hoopoe ; 

.  this  weighs  three  ounces,  and  is  a  foot 
long;  is  found  in  Europe,  Asia,. and  Africa; 
but,  even  in  the  warmest  countries  of  Eu- 
rope, is  said  to  be  migratory.  In  England 
it  is  by  no  means  abundant.  It  is  devoted 
to  solitude,  and  rarely  seen  even  in  pairs. 
At  Cairo,  however,  in  Egypt,  these  birds 
appear  in  small  flocks,  and  build  on  the  ter- 
races of  houses  fronthig  the  biMtle  and 
noises  of  the  street.  They  seldom  perch  on 

-  trees,  confining  themselves  almost  entirely 
to  the  ground.  When  agitated  by  strong 
passion,  whether  of  surprise  or  anger,  of 
fear^or  attachment,  tliey  erect  theur  crests 
and  spread  their  tails  with  great  fullness  and 
intensity.  Tliey  feed  upon  insects,  and  give 
them  to  their  young ;  and  their  nests  are, 
for  vrant  of  that  cleanly  management  for 

^  whid/  birds  are  generally  distinguished,  in- 
tolerably disgusting  to  the  smell,  in  conse- 
quence of  the  putrid  remains  of  this  species 
of  food.  In  confinement  they  will  hve  on 
bread  and  cheese,  or  raw  meat.  See  Aves, 
Phite  XIV.  fig.  4. 

U.  promerops  is  about  Tour  feet  long, 
but  the  body  is  little  larger  than  that  of  a 
pigeon.  Its  plumage  is  of  the  most  various, 
beantifn!,  and  briltiant  colour,  and  strongly 
repdnds  tba  observer  of  the  bird  of  para- 
dise, to  which«  indeed,  it  is  considered  as 
allied.  It  isfbund  in  New  Guinea,  and  on- 
ployed  1^  the  na^ves  as  one  of  the  most 

,  itrtking  person^  ^tobelUsbments. 

URAN,  in  mineralogy,  a  genus  of  ores 
contuning  three  species.-  l.  ^ Pitcb-ore," 
#f  a  velvet-black  colour,  iocliniDg  to  iron- 
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blapk ;  it  occurs  almost  always  massiTe  tad 
disseminated :  specific  gravity  betweea  6^ 
and  7.5.  It  is  completely  iufnsible,  with- 
out addition,  before  the  blow-pipe.  With 
soda,  or  borax,  it  forms  a  grey,  tla|U  ^' 
bule ;  with  phosphoric  salts  a  tFuspvent 
green  bead.  It  dissolves  impeifectlj  io 
sulphuric  and  muriatic  aeids ;  bat  is  oesriy 
dissolved  in  nitrous  and  nltro-muriatie  acids. 
It  consists  of 

Uran 86.5 

Oxide  of  iron J.5 

Sulphurated  lead 6.0 

Silica 5.0 

1(X).0 

It  occurs  in  veins,  in  primitive  mototaim, 
vrith  ^ad  ahd  siver  ores ;  and  is  nsoaUy  u* 
compauied  with  lead  glance,  copper  pyrit^ 
iron  ochre,  &c.  It  is  found  m  Saiony  vA 
Norway,  and  is  distinguished  ftum  brows- 
blende  by  colour,  specific!  gravity,  fiactare, 
and  streak ;  from  wolfram  by  its  streak  aid 
fracture. 

Tlie  diief  colour  of  the  second  spedei, 
nranmica,  is  gra^s-green:  specific graTiiy 
3.1.  It  dissolves  in  nitrous  acid  withsol 
effervescence,  and  communicates  to  it  i 
lemon-yellow  colour.  It  consists  of  ■ 
oxide  of  uran,  with  a  slight  admixtnre  of 
copper.  It  occurs  in  ironstone  veim,  in 
Cornwall,  Germany,  a6d  Fnmce.  It  is  not 
like  mica,  to  vrinch  it  has  a  great  resent* 
blance,  elastic. 

The  third  species  is  nran-ochre,  wbidi 
b  of  a  straw-yellow  colour:  it  occsn 
usually  as  a  coating  or  efllorescence  od  pitch 
ore.    From  the  ore  we  have 

URANIUM,  in  chemistry,  a  metal  <&• 
covered  by  Klaproth  in  the  year  1789.  ft 
was  then  announced  as  a  metal  more  diiE- 
cult  to  be  reduced  than  manganese,  ester- 
nally  of  a  grey  colour,  and  internally  of  >  ' 
clear  brown,  of  conshlerable  lustre,  asd 
middling  hardness,  that  it  m^t  be  scratch- 
ed and  filed,  and  that  its  oxide  gives  a 
deep  orange  colour  to  porcelain.  It  ^ 
been  obtained  from  three  different  nuDenh' 
The  first  is  in  the  state  of  snipbnret,  of  a 
blackish  colour,and  of  a  shining  tractn^^aBd 
sometimes  lamellated.  In  this  state  it  isfoaK- 
times  combined  with  iron  and  salphareted 
lead.    The  uraniom  is  in  the  metailie  state. 

The  second  ore  firom  vrhicfa  tliis  netal  is 
obtained,  is  the  native  oxide  of  uraniDB. 
It  is  always  in  the  state  of  yellow  poader, 
on  the  surface  of  the  sulphuret.  Hie  spe- 
cific gravity  is  9.24.  When  it  Is  of  a  para 
yellow  colour  it  is  then  a  pare  oxide. 
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The  third  ore  of  the  metal  u  the  native 
carbonate  of  orauium.  Of  this  there  are 
two  distinct  varieties,  tlie  one  of  a  pale 
green,  ,and  sometimes  of  a  silvery-white 
cok>ur.  This  contains  but  a  small  quantity 
of  the  oxide  of  copper,  and  is  very  rare. 
The  other  is  of  a  shining  deep  green,  which 
is  the  green  mica,  or  glimmer,  of  mineralo- 
gists. Klaprotfa  supposed  that  it  contained 
an  oxide  of  nranium,  mixed  with  the  oxide 
of  copper ;  but  it  has  been  since  discovered 
to  have  carbonic  add  in  its  composition. 
It  is  crystallized  in  Kmall  square  plates,  and 
somethnes,  thongh  rarely*  in  complete  oc- 
tahedrons. 

Tlie  process  by  which  Klaproth  rednced 
this  metal  is  the  following :  He  mixed  the 
yellow  oxide  of  uranium,  precipitated  firom 
its  solotions  by  an  alkali,  with  linseed  Oil,  in 
the  form  of  a  paste,  and  this  being  exposed 
to  a  strong  beat,  there  remamed  a  bhiek 
powder,  which  batd  lost  rather  more  than 
ooe-fbnrth  of  its  weight.  It  was  then  ex- 
posed to  the  heat  of  a  porcelain  furnace,  in 
a  dose  crucible,  and  the  oxide  was  after- 
wards found  in  a  coherent  mass,  but  friable 
under  the  fingers,  and  reduced  to  a  bbck 
shining  powder.  It  decomposed  nitric  acid 
with  effervescence.  This  black  powder, 
covered  with  calcined  borax,  was  for  the 
second  time  exposed  to  a  still  stronger 
beat,  by  wbich  a  tnetaflic  mass  vras  obtain- 
ed, consisting  of  veiy  small  globules  adber- 
tog  together. 

The  colour  of  uranium  is  of  a  dark  grey, 
and  internally  of  a  pale  brown.  It  has  little 
brilliancy,  on  account  of  the  spongy  mass 
in  wbieli  state  it  is  obtained.  It  may  be 
scratched  with  a  knife,  and  is  extremely  in- 
fusible. The  specific  gravity  is  6A,  When 
uranimu  is  exposed  to  a  red  heat  in  the 
open  air,  or  when  it  is  acted  on  by  the 
blow-pipe,  it  undergoes  no  change.  The 
yellow  oxide  of  uranium  dbes  not  melt.  It 
acquires  a  brownish-grey  colour  when  it  is 
long  heated  in  the  air,  but  it  has  noC  been 
ascertained  whether  it  gains  or  loses  oxygen. 
The  oxide  of  iiraninm  is  reduced  by  means 
of  charcoal,  when  it  is  exposed  to  heat, 
llie  yellow  oxide,  when  mixed  with  com- 
mon enamelling  flux,  tinges  porcelain  of  a 
deep  orange  colour. 

URANIA,  in  botany,  a  genus  of  4he 
Henndria  Monogynia  class  and  order. 
Natural  order  of  Musse,  Jnssien.  Essential 
character:  calyx  none ;  corolla  three-petal- 
ed ;  nectary  two-leaved,  vrith  one  of  the 
leaves  bifid ;  capsule  inferior,  three-celled, 
many-seeded  -,  seeds  in  two  rows,  covered 
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with  an  aril.    There  is  only  one  specie^ 
riz,  U.  speciosa,    a  lofty    tree,   growmg 
naturally  in  tlie  marshy  places  of  Mada- 
gascar. 

URANOSCOPUS,  the  star-gazer,  in  na- 
tnral  history,  a  genus  of  fishes  of  the  order 
Jognlares.  Generic  character :  head  Urge, 
depressed,  rougli ;  month  with  an  internal 
cirrus;  gill-membrane  with  six  papillous- 
toothed  rays ;  gill-covers  eidged  with  a  mem- 
branaceous fringe. 

U.  scaber,  or  the  bearded  stir-gazer,  is  a 
native  of  the  Mediterranean,  and  frequents 
deep  places  near  the  shores,  feeding  on 
aquatic  insects  and  small  fishes,  which  it 
decoys  within  its  reach  by  waving  the  long 
cirrus  of  the  month  in  various  directions. 
The  smaller  fishes  mistake  these  for  worms, 
and  in  endeavouring  to  seize  the  supposed 
food  are  themselves  caught  and  devoured 
by  the  t  tar-gazer,  which  lay  imbedded  and 
unobseVved  in  the  mud  or  gravel  of  the 
bottom. 

URENA,  in  botany,  a  genus  of  the  Mo- 
nadelphia  Polyandria  class  and  order.  Na- 
tural order  of  Columniferas.  Malvaceae, 
Jussieu.  Essential  cliaracter:  calyx  double, 
outer  five-clef^;  capsule  five-detV,  divisible 
into  i^^^  parts,  with  the  cells  closed,  and 
one  seed  in  each.    There  are  eight  species'. 

URETHRA.    See  Anatomy. 

UREA,  in  chemistry.  The  nature  and 
properties  of  otea  have  been  chiefly  mves- 
tigated  by  Foorcroy  and  Vaoquelin.  It  is 
obtained  firom  urine.  It  may  be  extracted 
by  the  following  process  :  If  a  quantity  of 
human  urine  wliich  has  been  passed  a  few' 
hours  after  taking  food,  be  evaporated  with 
a  gentle  heat,  to  the  cousbtence  of  a  thick 
sy^p,  and  allowed  to  cool,  it  ci^ncrctes  into  . 
a  crystalline  mass.  Add  to  this  mass,  in  se- 
p^irate  portions,  four  times  its  weight  of 
alcohol  -,  with  the  application  of  a  gentle 
hieat,  great  part  is  dissolved,  and  what  re- 
mains consists  of  different  saline  substances. 
Separate  the  solution  from  the  undissolved 
part,  and  introduce  it  into  a  retort.  Distil 
with  the  heat  of  a  sand-bath,  and  continue 
the  boiling  till  the  liquid  is  reduced  to  tbe 
form  of  a  thick  syrup.  The  matter  which 
remains  in  the  retort  ciystallizes  aa  it  cools. 
The  crystals  tiius  formed  are  urea. 

Urea,  whieb  »  prepared  by  this  process, 
is  ciystallized  in  the/orm  of  plates,  crossing 
each  other.  It  is  viscid,  resembling  thick 
honey,  and  of  a  yellowish-vriiite  co^iir.  It 
has  a  strong  acrid  taste,  and  a  fetid  alliaceous 
smell.  It  deliquesces  in  tiie  air,  and  by 
attracting  moisture  is  converted  uito  a  thick 
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brown  liquid.  It  is  very  soluble  io  water, 
and  also  in  alcohol.  The  solution  in  water 
concentrated,  is  of  a  brown  colour.  This 
solution  is  gradually  decomposed,  air  is 
emitted,  which  is  partly  composed  of  am- 
monia, and  acetic  acid  b  £brmed  in  the 
liquid.  If  the  solution  in  water  be  boiled, 
,  and  as  the  evaporation  |;oe8  on  fresh  por- 
tions  of  water  be  added,  the  urea  is  decom- 
posed ;  carbonate  of  ammonia  is  disengag- 
ed, while  acetic  acid  is  formed,  and  char- 
coal precipitated.'  The  component  pwti 
of  urea,  therefore,  jwe  supposed  to  be 

Oxygen - 39.5 

Axote 32.5 

Carbon 14.7 

Hydrogen 13.3 

100.0 

The  caustic  fixed  alkalies  readily  dissolve 
^  urea,  and  disengage  from  it  ammonia ;  and 
the  solution  contains  the  benisoic,  acetous, 
and  carbonic  acids,  united  with  the  alkali 
employed.    The  urea  almost  entirely  dis- 
appears from  urine  during  certain  diseases, 
and  a  very  large  quantity  of  saccharine  mat- 
ter is  produced,  which  when  evaporated 
^  and  clarified  i^sc»nbles  Muscovado  sugar. 
URIC  fuU.    This  acid  was  discovered 
by  Scheele  in  the  year  1776.    It  was  at  first 
called  lithic  acid.    It  constitutes  one  of  the 
component  parts  of  uriuary  calculi,  and  is 
also  found  in  human  urine.    There  is  one 
species  of  calculus  which  is  almost  entirely 
composed  of  this  substance  j    it   is  that 
species  which  resembles  wood  in  appear- 
ance and  colour.    This  acid  is  insipid,  in- 
odorous, almost  insoluble  in  cold  water,  and 
soluble  only  in  about  360  parts  of  boiUng 
water.   It  separates  from  tUs  when  it  cools, 
into  small  yellowish  crystals.    The  solution 
in  water  reddens  the  tincture  of  turnsole. 
There  is  scarcely  any  action  between  tfaa 
uric  acid  and  the  sulphuric  and  muriatic 
acids.    It  is  sohiUe  in  the  concentrated 
nitric  acid,  to  which  it  communicates  a  red 
colour.  It  would  appear  that  in  this  change 
of  colour  the  nature  of  the  acid  is  also 
changed,  for  part  of  it  is  converted  into 
^  oxalic  acid.    Oxymuriatic  acid  very  readily 
acu  upon  uric  acid,  either  by  suspending  f^ 
calculus  in  the  liquid  acid,  or,  which  is 
easier,  by  passiUf  a  stream  of  oxymuriatic 
add  gas  through  wate^  at  the'  bottom  of 
•  which  is  pUced  the  uric  acid  in  powder. 
Its  colour  becomes  pale^  the  surface  swells 
up,  it  softens,  and  is  at  last  converted  into^ 
a  jelly.    This  part  disappears,  and  is  soon 
dissolved,  givuig  a  milky  colour   to   the 


URI 

liquid.  There  is  ^Ktricated,  by  slow  efier- 
vescence,  small  bubbles  of  carbonic  ac«l 
^.  The  liquid  by  evaporation  gives  mu- 
riate of  ammonia,  acidulous  ox^te  of  am- 
monia, both  crystalliaed;  muriatic  add,  and 
malic  add.  Thus  the  oxymuriatic  add  de- 
composes the  uric  acid,  and  converts  it  into 
ammonia,  mbonic,  oxalic,  and  mahc  adds. 
Various  facts  show  thatluic  add  is  a  com- 
pound of  a  very  peculiar  kind,  formed  of 
azote,  of  carbon,  of  hydrogen,  and  oxygen, 
and  susceptible  of  a  great  number  of  diffe- 
rent changes  by  chemical  agents. 

URINE.    The  properties  of  urine  vary 
considerably,    according    to    the    coosti- 
tiition  and  health  of  the  body,  and  the 
perio<t-when  it  is  voided  after  taking  ibod. 
Thenrme  of  a  healthy  person  is  of  a  light 
oVange  colour,  and  uniformly  traaspareDt. 
It  has  a  slightly  aromatic  ojdonr,  ia  some  d^ 
gree  resembUng  that  of  violets.    It  bas  a 
slightly  acrid,  saline,  bitter  taste.   Thespe* 
dfic  gravity  varies  fhmi  1.005  to  i.OSSw 
The  aromatie  odour,  which  leaves  it  as  it 
cools,  is  succeeded  by  what  is  called  the 
urinous  smell,  which  latter  is  converted  ta 
another,  and,  finally,  to  an  alkaUiie  odom. 
Urine  converts  the  tinetare  of  tansole  into 
a  green  colour,  firom  vriiidi  it  is  coachided 
that  it  contains  an  add.  NoJess  than  thirty 
difierent  substances  have  been  detected  ia 
uriue  by  chemical  analysis ;  m.  a  great  va- 
riety of  salts,  acids,  ammonia,  &c 

Urine  is  much  disposed  to  q>ontMcoai 
decomposition.  The  time  when  this  pn»- 
cess  commences,  and  the  rapidity  of  the 
changes  which  take  place,  dej^end  on  the 
quantity  ofthegdatine  and  albiunen.  When 
the  proportion  of  these  substances  is  c«a- ' 
siderable,  the  decompositioa  is  veiy  rapid. 
This  is  owing  to  the  great  number  of  sab- 
stances,  and  the  united  fotce  of  their  attrac- 
tions overcoming  the  existing  affiiutw^  tf 
the  difierent  compoimds  of  which  fi«sh  < 
urine  consists,  and  espedaUy  to  the  ftdltty 
with  which  urea  is  decomposed.  This  sub- 
stance is  converted  during  potrafhctieB  into 
ammonia,  carbonic  add,  and  acetic  add. 
Hence  the  smeU  of  ammonia  is  always  re- 
cognised while  urine  is  nndergoiag  these 
changes.  Part  of  the  gebitine  ia  deposited 
in  a  fhiky  form,  mixed  with  mndlage.  Am- 
monta  combmes  with  phosphoric  add,  and 
the  phosphate  of  lime  is  precipitated.  It 
combines  also  with  phosphate  of  magnesia^ 
and  forms  a  triple  salt  The  other  acid^ 
the  uric,  beuBoic,  the  acetic, -and  carbonie 
acids,  are  all  saturated  with  ammonhii  Sea 
PhysiOiogt. 
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URSUS,  the  beoTf  in  natural  history,  a 
arenas  of  Mammalia,  of  the  order  Fer«. 
Generic  duiracter:  six  front  teeth  both 
abore  and  below,  the  two  lateral  ones  of 
the  lower  jaw  lobed,  and  longer  than  the 
others,  with  smaller  or  secondary  teeth  at 
the  internal  bases;  tasks  soliUry;  five  or 
six  grinders  on  each  side,  tlie  first  approach* 
ing  the  tnsks ;  tongue  smooth ;  snout  pro- 
Dnnent;  eyes  fiunished  with  a  nictitating 
membrane^    There  are  ten  species, 

U.  arctos,  the  brown  bear,  is  met  witli  in 
shnost  aU  the  northern  territories  of  Europe 
and  Asia,  and  lives  solitary  in  remote  f(h 
rests,  subsisting  principally  on  firuits  and 
oth^r  vegetable  substances,  and  occasionally 
devouring  animals.  It  is  particularly  fond 
of  honey,  and  is  said  to  possess  great  saga* 
city  hi  discovering  it;  and  will  ascend  high 
'  trees  to  obtain  it.  It  frequently  resides  in 
'  the  hollows  of  trees,  and  sometimes  fixes 
iu  habitation  in  tlie  banks  of  rivers,  for  the 
lake  offish,  which  it  sometimes  takes  and 
devoari.  Towards  the  close  of  autumn,  it 
retfa^  to  its  habitation  in  a  state  highly 
fleshy  and  fat,  and  remains  for  weeks  toge- 
ther without  food,  and  almost  without  mo* 
tion.  The  female  withdraws  to  the  most 
'  obscure  recesses  at  the  same  time,  to  pro* 
^  dnce  her  young,  which  are  m  general  no 
'  more  than  two,  extremely  small,  and  in 
form  little  resembling  the  fiiture  full-gro!^ 
inimal.  During  the  first  month  these  are 
btiod ;  for  four  months  they  are  attended 
'  by  the  dam  with  such  vigilance  and  tender* 
'  nets,  that  she  almost  abstains  from  her  own 
necessary  nonrishment.  After  a  certain 
period,  the  female  returns  to  the  den  of  the 
male  with  hei^  young,  which  it  vras  neces- 
Mry  for  a  time  to  secrete  irora  him,  lest  he 
thonkl  devour  them ;  and  in  spring  they 
quit  their  cavern,  and  range  with  great  vo* 
radty,  after  their  long  confinement,  in  pur* 
suit  of  food.  They  will  climb  trees  vrith 
great  alacrity,  and  strip  them  almost  com- 
pletely of  their  fruit  The  date  tree  is  a 
particular  favourite  with  them.  .These  ani- 
mals are  often  taken  young,  and  subdued 
to  a  great  degree  of  tameness  and  docility, 
and  tau^t  a  variety  of  tricks  and  dances : 
bat  the  discipline  ^  torture  is  applied  to 
produce  these  effects;  and  the  extreme 
crueKy  requisite  to  accomplish  these  crea- 
tures for  the  usual  exhibitions  they  are  in- 
structed to  make,  are  a  disgrace  to  civilized 
society,  and  worthy  of  the  interference  of 
legislation.  Bears  were  formerly  common 
m  Greece ;  and  even  in  this  country  they 
oaee  existed^  and  were  guarded  with  jea* 


lous3r  by  the  forest  lawa,  as  beasts  of  chac^ . 
and  after  their  extermination  they  were 
imported  for  the  diversion  of  baiting  them* 
which  was  an  entertainment  dbplayed  in 
honour  of  nobles  and  princes.  They  were 
exhibited,  from  Africa,  in  the  grand  specta- 
cles at  Rome.  See  Mammalia,  Plate  XXI. 
fig.  4. 

U.  Americanus,  or  the  American  bear, 
has  a  long  pointed  nose,  Imd  Is  generally 
smaller  than  the  above  species.  It  abounds 
in  the  northern  territories  of  America,  and 
is  said  to  live  exclusively  on  vegetable  food, 
extreme  hanger  only  being  able  to  induce 
it  to  eat  the  flesh  of  animals.  Tliese  bears 
reside  in  trees,  mounting  and  descending^ 
them  with  great  alertness.  Their  skins  form 
an  important  article  of  merchandize ;  their 
flesh,  when  young,  is  thought  delicious ;  and 
their  fat  is  thought  an  admirable  applica* 
tion  for  sprains  and  bru\|es.  They  are  taken 
frequently  by  setting  fire  to  the  trees  which 
they  inhabit. 

V.  maritifflus,  or  the  Polar  bear,  is  nearly 
double  the  size  of  the  common  bear,  and  h 
stated  to  have  been  seen  of  the  length  of 
twelve  feet  It  is  completely  wliite.  Ita 
principal  residence  is  on  the  shores  of 
Greenkmd  and  Hudson's  Bay,  and  it  inha- 
bits only  the  coldest  regions  of  the  worid. 
It  possesses  the  most  formidable  strength 
and  ferocity.  The  sailors  of  Barentv,  in 
his  voyage  'm  quest  of  a  north-east  passage 
to  China,  were  assaulted  m  their  boat  ^ 
these  anunab,  carried  off,  and  devour^ 
within  the  riew  of  their  companions.  They 
win  attempt  to  board  armed  ships,  and,  de- 
fying every  obstacle  vdth  the  most  fearless 
energy,  have  sometimes  only  with  the  great* 
est  difficulty  been  prevented.  They  subsist 
on  fishes,  seals,  and  whales,  at  sea ;  and  by 
land  devour  birds,  hares,  deer,  and  various 
other  animals ;  and  will  also  eat  berries  and 
various  other  vegetables.  In  Greenhmd  they 
sometimes  surround  the  habitations  of  the 
natives,  allured  by  the  strong  smell  of  the 
seal  oil,  and  attempt  to  break  through  to 
commit  their  depi;edationsj  but  are  re- 
ported to  be  effectuaOy  repelled  by  the 
smell  of.  burnt  feathers.  In  winter  they 
ingulph  themselves  in  tlie  snow,  or  immure 
themselves  in  some  cavern,  where  they  pass 
in  torpor  the  Polar  night,  making  their 
egresi  only  with  the  re>appearance  of  the . 
sun :  in  summer  they  are  often  found  on 
large  masses  of  floating  ice  at  sea,  and, 
swimming  with  great  excellence,  they  pa«s 
from  one  of  these  to  another  with  much 
facility ;  they  are  sometimes,  however,  car* 
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ried  to  vast  distances  from  land,  and  perisli 
for  want  of  the  means  of  subsistence.  They 
produce  generally  two  younff  ones  at  a 
birth,  and  the  attachment  between  these 
and  tlie  dam  is  one  of  the  strongest  exhi- 
bited in  the  whole  animal  creation.  The 
natives  of  Kamtschatka  always  avoid  firing 
at  a  young  bear^if  the  dam  be  present^  as 
the  rage  of  the  latter  to  revenge  the  injury 
fii  active  and  nMbounded,  and  she  rushes  to 
the  spot  from  which  the  attack  was  made 
witli  ahnost  irresistible  rapidity  and  fury : 
slie  moreover  deplores  the  destruction  of 
her  ciibs,  by  sounds  and  gesticufaition,  indi- 
cating the  most  violent  and  heart-rending 
sorrow,  folding  them,>thoogh  lifelesi,  to  her 
bosom,  attempting  to  recover  them  baek 
to  anknation,  and  continnmg  by  them  long 
after  the  last  spark  of  life  has  been  extin>> 
guished  in  them.  The  fondness  of  the  young 
for  the  parent  is  little  less  strong  and  hm- 
pressive.  These  creatnres  are  hnuted  by 
the  natives  of  Kamtschatka  vritii  great  skill, 
intrepidity,  and  success :  if  the  bear  should 
not  instantly  fall  by  a  musket-shot,  or  be 
disabled  from  running,  he  rashes  towards 
his  antagonist  anunated  with  the  eompletest 
spirit  of  vengeance ;  and,  should  he  not  in 
this  instant  be  received  upon  tlie  spear, 
which  is  dexterously  prepared  to  transfix 
him  at  the  critical  moment,  the  death  <^ 
the  hunter  is  almost  the  certain  aiid  imme* 
diate  consequence.  Fatal  results  have  not 
unfreqpcntly  attended  the  sportsmen  in. 
tliese  conflicts,  lliese  animals  have  consi- 
derable sagacity,  and  are  stated,  upon  re- 
spectable authority,  to  ascend  rocks  with 
extreme  caution,  to  avoid  the  observance  of 
a  herd  of  bareins  feeding  beneath,  and 
'which,  on  account  of  th^  speed  of  the  hitter, 
they  could  not  openly  approach :  firoro  these 
summits,  however,  they  will  loosen  and  roll 
down  large  stones,  and  thus  destroy  or  mu- 
tilate their  prey  beneath,  descending  after- 
wards to  enjoy  the  rich,  reward  of  their 
stratagem  and  toil.  The  inhabitants  of 
Kamtscliatka  are  reported  to  pride  them* 
selves  ui  imitating  the  movements  of  the 
bears  in  their  dances,  and  to  acknowledge 
themselves  highly  indebted  to  them  for  the 
application  of  various  sunples  for  wounds 
and  diseases.  The  morse  is  one  of  the  most 
formidable  enemies  of  the  bear,  and  gene- 
rally triumphs  from  the  advantage  of  its 
lengtliened  and  formidable  tusks.  See 
Mammalia,  Plate  XXL  fig.  5. 

The  U.  gulo,  or  glutton,  is  afboiit  tliree 
fe«t  long,  exclusively  of  its  tail,  wliich  is 
one  foot  in  length.    It  is  met  with  in  the' 


northern  regions  of  Europe  and  Asia.  Itt 
name  is  characteristically  derived  from  its 
habits,  as  it  preys  with  extreme  voracity 
on  almy>8t  every  species  of  animal  food,  in 
its  fresh  or  putrid  state.  It  is  said  to  lay 
;wait  in  trees,  and  to  spring  on  a  variety  oC 
animals  passmg  unsuspectingly  t>eneath, 
and,  after  exhausting  them  by  sucking  their 
blood,  to  tear  them  in  pieces  aud  devour 
them.  It  produces  from  two  to  four  young 
once  a  year.  Its  strength  and  ferocity  are 
such,  that  it  sotnetimes  contends  for  its 
prey  victoriously,  even  with  tiie  wolf  or  the 
bear.  The  skin  of  this  animal  b  an  article 
of  commerce^  and  il  Is  most  esteemed  as 
such  m  proportion  as  Its  colour  apfironebo 
to  a  perfect  blackness.    . 

U.  hiscttS,  or  the  wohrerene^  is  m^potei 
to  be  merely  a  variety  of  ihi^  Antoer.  It 
has  been  brought  into  diifl  iwilMltlj  fnm 
Hudson's  Bay,  about  twice  tlM«bPB«fnfeif 
and  was  in  this  instance  fittlbellf  UM  and 
iuofl^ansive. 

,  U.  lutor,  or  the  racoon,  is  a  wtiie  sf 
America  and  the  West  IndMS^  of  m  gity 
colour,  and  with  a  head  sb«ne4  like  that  sf 
a  fox,  and  of  the 'faengtil  taf  l>et ween  two 
and  three  feet  without  the  taiL  Itsnatmsl 
food  consists  of  firuits,  young  sugar-cano^ 
and  unripe  maize ;  and  also,  it  is  thoif^ 
of  eggs  and  poultry^  It  is  noetnma],  i 
seldom  quits  its  hole  by  di^ ;  and 
the  rigours  of  winter,  it  cooljiines  tlKie  ia 
a  state  of  abstinence  and  perhaps  of  toiper. 
It  may  be  domesticated  with  great  fsriKtyi 
and  is  seen  m  this  fkmiliar  state  im  ansy 
houses  in  America.  .  It  is  agile  and  spright- 
ly, ascends  trees  with  great  ease^  •  parti- 
culariy  fond  of  vegetable  sweets,  Mfl  aveise 
firom  acid  substances,  and,  while  Ming  tti 
fiMkI,  generally  nses  its  fore  feet  m  hsiMh, 
sitting  on  its  hmd  ones.  It  is  sal4.to  hate 
an  admirable  tact  at  opemng  oytten  and 
other  shell-fish,  and  is  extremely  cJe—ly  ■■ 
all  its  habits.  Its  fur  is  highly  uadU  m  As 
manufacture  of  hats.  ..p 

U.  meles,  or  the  conanon  Indlger,  ii 
about  two  feet  fi^om  the  iose  i»  tfea  nfl, 
and  is  found  io  almost  all  llM  1 
regions  both  of  Europe  and  Aiia»  I 
subterranean  babitatiou^  which  Hslhst «« 
admfrably  adapted  for  preparing.  Us  fiMd 
coudbts  of  fruits  and  reoti^  ft«gs  and  ia- 
sectsi  and  the  resenhlaoee  of  its  teeth  ts 
those  of  beasts  of  prey,  makes  it  pfohaUs 
that  it  deatn^ys  lambs  and  larger  aniaiah, 
which  it  is  stated  to  do :  ia  a  domestic  state 
it  prefers  raw  flesh  to  every  other  species 
of  food.    It  wiU  auack  bee-hives^  to  obtain 
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(be  honey  contained  in  tbeni.    It  sleeps 
mudi;  iMnes  the  i^  inter,  or  the  ^re2t,ier 
part  of  it,  in  its  bnrrowed  residence,  in  'a 
state  of  lethal^  and  torpor;  and  in  sum- 
mer  produces,  generally,  three  young  ones 
at  a  birth,    lliese  animals  are  inoffensiye 
in  their  manners ;  rehictant  to  attack,  bat 
well  prepared  by  natnre  for  defence,  which 
they  condact  with  an  alertness,  intrepidity, 
and   perseverance,    truly  admirable.     To 
afibrd  a  spectacle  of  these  qualities  to  the 
popnfaice  of  seTcral  countries,  the  badger  is 
freqoently  baited  with  dogs,  which,  from 
the  looseness  of  the  badger's  skin  and  the 
coarseness  of  its  hair,  are  prevented  some- 
times from  penetrating  to  his  flesh  with 
their  teeth,  and  almost  always,  from  so 
tetening  him  by  their,  bite  as  to  preclude 
his  taming  in  various  directions  for  their 
annoyance.    The  strength  of  his  jaws,  and 
Ae  sharpness  of  his  teeth,  enable  him  to 
deal  the  most   painfnl    and   destructive 
wounds  i  indeed,  his  bite  almost  uniformly 
brings  with  it  the  flesh,  as  well  as  the  blood 
of  his  antagonist    He  is  at  length  over- 
powered by  numbers,  but  seldom  without 
having  inflicted  a  severe  and  fatal  revenge. 
His  agility  of  movement  in  the  conflict 
gives  a  mqst  important  advantage,  as  his 
blow  is  as  it  were  struck,  while  the  enemy 
is  only  preparing   for   the  attack.     The 
badger  is  particularly  cleanly 4n  his  habits; 
and  his  fl^,'  prepared  like  that  of  the  bog, . 
is  sai4  to  be  equally  valuable  and  well-fla- 
vonrecl. 

URTICA,  in  botany,  nettle,  a  genus  of 
the  Monoecia  Tetrandria  class  and  order. 
Natural  order  of  Scabridse.  Urticte,  Jus- 
vieu.  Essential  character :  male,  calyx  four- 
leaved  ;  corolki  none ;  pectary  central,  cup- 
sbaped :  female,  CiUyx  two-leaved ;  corolla 
none ;  seed  one,  superior,  shining.  There 
are  fifty-nine  species. 

URTICULARIA,  in  botany,  bladder- 
wrt,  a  genus  of  the  Diandria  Monogynia 
class  and  order.  Natural  order  of  Cory- 
dales.  Lysiniachiae,  Jussieo.  Essential  cha- 
racter: corollja  ringent,  spurred ;  calyx  two- 
leaved,  equal;  capsule  onen^ed.  There 
we  thirteen  species, 

USANCE,  in  commerce,  is  a  determinate 
ttme  fixed  for  tlie  payment  of  bills  of  ex- 
change^  reckoned  either  from  tlie  day  of 
the  bills  being  accepted,  or  from  the  day  of 
their  date ;  and  thus  called  because  regn- 
Jated  by  the  usage  and  cnstom  of  the  places 
Whereon  they  are  draim.  See  Exchange. 
XJSE,  m  law,  is  a  trust  and  confidence 
rep^  hi  aqother,  who  is  %amit  of  the 
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bind,  that  he  shall  dispose  of  the  land  ae* 
cording  to  the  intention  of  cestuy  fue  icse, 
or  him  to  whose  use  it  was  granted,  and 
sufi'er  him  to  take  the  profits. 

By  sUlnte  tT,  Henry  VIII.  c.  10.  com- 
monly called  tlie  statute  of  uses,  or  the  sta- 
tute for  transferring  uses  into  possession, 
the  ceituy  que  M$e  is  considered  as  the  real 
owner  of  the  estate ;  whereby  it  is  enacted, 
that  when  any  person  b  seised  of  lands  to 
the  use  of  another,  the  person  entitled  to 
the  use  in  fee-simple,  fee-tail,  for  life  or 
years,  or  otherwise,  shall  stand  and  be  seised 
or  possessed  of  the  hind,  in  the  like  estate, 
as  he  hath  of  the  use,  trust,  or  confidence. 
And  thereby  the  act  makes  cestuy  que  use 
Complete  owner  both  at  law  and  in  equity. 
This  is  one  of  the  most  important  statutes 
in  the  law  respecting  conveyances,  and  it 
is  as  it  were  the  limge,  upon  which  all  the 
system  of  conveyancing  turns.  It  is  ex- 
tremely diflicnit  to  explain  its  effect  in  thb 
dictionary,  but  it  may  be  important  to  say, 
that  in  any  conveyance  which  opemtes  un- 
der the  statute  of  uses,  it  is  necessary  to 
declare  a  use,  as  to  say  the  estate  is  given 
to  A  B,  to  the  use  ^f  A  B,  without  which 
the  use,  that  is,  all  the  interest  in  the  estate, 
results  to  the  donor.  A  trust  is  now  what 
a  use  was  formerly.    See  Trust. 

USHER,  an  oflicer,  or  servant,  who  has 
the  care  and  direction  of  the  door  of  a 
court,  hall,  chamber,  or  the  like.     ' 

In  the  king's  houshold  there  are  two  gen- 
tlemen ushers  of  the  privy-chamber  appoint- 
ed to  attend  the  door,  and  give  entrance  to 
persons  that  have  admittance  thither ;  four 
gentlemen-ushers,  waiters;  and  eight  gen- 
tlemen-ushers, quarter-waiters  in  ordinary. 
Usher  also  signifies  an  officer  of  the 
Court  of  Exchequer,  of  which  there  are 
four  who  attend  the  barons  and  chief  ofii- 
cers  of  that  court  at  Westminster,  as  also 
juries,  sherifi»,  &c.  at;  the  pleasure  of  the 
court.  There  is  also  an  usher  of  the  Court 
of  Chancery. 

Usher  tf  the  Black  Rod,  the  eldest  of 
the  gentlemen-ushers  daily  waiters  at  court, 
whose  dnty  is  to  bear  the  rod  before  the 
King  at  the  feast  of  St.  George,  and  other 
solemnities :  he  has  also  the  keeping  of  the 
chapterhouse  door,  when  a  chapter  of  the 
order  of  the  garter  is  sitting,  and  in  time 
of  pariiament  attends  the  house  of.  peers, 
and  takes  deUtfquents  into  custody.  He 
wears  a  gold  bi^ge,  embellished  with'tha 
ensigns  of  the  order  of  the  garter. 
USTERIAy  in  botany,  a  (emu  of  iht 
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Monmdiift  MtBOgynia  class  and  order.  Es- 
sential character ;  calyx  foor-toothed,  with 
one  seg^BMnt  much  larger  tlian  the  rest ;  co- 
rolla funnel-fonn,  four-toothed ;  capaido 
one-celled,  two-seeded ;  seeds  arilled.  There 
Ss  bnt  one  species^  012.  U.  gnineensiSy  a  na« 
five  of  Ooineii.  ,   ^    ^  * 

USURY,  in  a  strict  sense,  is  a  contract 
npon  the  loan  of  money,  to  giye  the  lender 
a  certain  profit  for  the  ose  of  it,  npon  all 
events,  whether  tlie  borrower  made  any  ad- 
irantafpe  of  it,  or  the  Itndec  saflfered  any 
prejudice  for  the  want  of  i^  or  whether  if 
be  repaid  at  the  appomted  time  or  not; 
and  in  a  large  sense,  it  seams,  that  all  ai»- 
due  advantages,  taken  by  a  lender  against  a 
borrower,  come  onder  the  notion  Rosary. 

The  statute  13  Anne,  c.  idf  enacts  that 
no  penon,  upon  any  contract  which  shall 
be  made^  shall  take  for  loan  of  any  mo* 
ney,  wares,  &c.  above  the  value  of  oL 
for  the  forbearance  of  tOOL  for  a  year ;  and 
all  bonds  and  assurances  for  the  payment 
of  any  money  to  be  lent  upon  usoty,  where- 
upon or  whereby  there  shall  be  reserved; 
or  taken,  above  five  pounds  m  tiie  hundredj 
diall  be  void ;  taid  every  person  who  shaft 
receive,  hy  means  of  any  cormpt  bargain, 
loan,  exchange,  shift,  or  interest,  of  any 
wares,  or  other  things,  or  by  any  dnctitfMi 
way,  for  forbearing,  or  giving  dfiy  of  pay- 
ment for  one  year,  for  then*  money  or  other 
things,  iibove  5/.  for  100/.  for  a  year,  &e» 
shall  forfeit  treble  the  value  of  the  monies 
or  otlier  things  lent. 

But  if  a  contract^  which  carries  interest, 
be  made  in  a  foreign  country,  our  courts 
will' direct  the  payment  of  interest,  accord- 
ing to  the  law  of  that  cotiutiy  in  which  the 
contract  was  made.  Thus,  Irish,  Ameri- 
can, Turkish,  and  Indian  interest  have  been 
allowed  m  our  courts,  to  the  amount  of 
each  122.  per  cent  For  the  moderation  or 
exorbitance  of  interest  depends  upon  local 
circumstances ;  and  the  refusal  to  enforca 
such  contracts  would  put  a  stop  to  all  fo- 
reign trade. 

It  may  be  considered  as  k  general  rule, 
that  whatever  is  taken  for  interest  can  by 
no  trick  or  contrivance  be  so  concealed  as 
to  evade  the  general  words  of  this  ytatute. 
'  It  b  a  question  in  politics  whether  the  lawi| 
against  nsmy  are  good  for  any  thing  except 
to  aflbrd  government  a  monopoly  in  tlie 
|N>rrowing  of  loans.  Where  advanta^  is 
taken  of  ignorance  or  distress  equity  would 
relieve  in  all  cases.  But  snrely  it  is  hard 
to  prevent  men  from  making  the  fhir  prico 
9i  thfr  loan  of  money.  A  maximum  u  always 
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injurious.  The  real  price  of  ioterest  is  not 
well  settled,  and  usurers  are  compelled  to 
be  exorbitant  to  indemnify  themseires  of 
extraordinary  nsks. 

UVARI A,  in  botany,  a  genus  of  the  Po- 
lyandria  Polyg}'nia  dass  and  order.  Nato* 
rai  order  of  Coadonat«.  Anonse,  Jntsien. 
Essential  character  :  ^  calyx  three^eaved  ; 
petals  nx ;  berries  numerous,  pendulous, 
four-seeded;    There  are  eleven  species. 

VULGATEy  a  very  ancient  Latin  tians- 
Ution  of  the  btble,  and  the  only  one  the 
church  of  Rome  acknowledges  anthea- 
tic.  See  Bible.  The  ancient  vulgate  of 
the  old  testament  Was  timutlated  ahaoit 
word  for  word  firom  the  Qntk  of  the 
LXX.  Tht  author  of  the  tenioa  is  net 
known,  nor  so  nrach  as  guessed  at. 

\viCATE  tfihe  Hew  fethmad.  Tfab 
the  Romanists  generally  hold  prefeimbk  ts 
the  common-Greek  text,  in  i^^ard  it  is  Ifcii 
alone,  and  nut  the  Grrek  \^%\,  that  Ibe 
cofMH'il  of  Treiil  liad  defkred 
Accorduigly  tUat  ebiird*  lias^  C9  i|*'i 
adopted  tiiLi  <!dition.  TUe  pHe»ti  ripad  as 
oiUrr  Kt  tliP  altar^  the  pr««ch<$»  q<iMe  as 
otiier  m  tLie  pulpit,  ttur  the  didn^ia  die 
icljooli-  * 

%'rLTLK,  the  PMfiiirr,  in  najnial  h» 
tor) ,  a  genu^  of  btriU  of  tlje  order  Acc^ 
tros.  Generic  character:  tJi^  bill  str^, 
hook rd  at  tlK^  point;  the  head  witbsnt fca* 
thers ;  the  skin  on  the  fore  patt  naked ; 
tongue  bifid ;  neck  retmeliljfci  i^lmd  feet 
covered  with  great  scales ;  daws  ivge,  fil- 
tle  hooked,  and  very  bhmt.  ThsafiWdiaie 
'rapadoDs  to  an  extreme  degree,~%NlsosBe- 
times  feed  hi  the  midst  of  dties  «tllbnficd. 
It  is  observed  that  they  |iiirii  aidiii  sllj 
tainted  meat  to  what  is  flresh,  aB^seMooi 
destroy  aninsab  when  they  can  procure  a 
suffidoicy  of  carrion.  Their  ace^t  is  ia 
the  highest  degree  pcute,  and  thigr  vt.  sap- 
posed  to  perceive  tho  effluvia  af  «trrasts 
at  the  distance  even  ef  miles.  They  are 
found  most  numerous  in  ^  oiikjt  cfi- 
mates,  and  must  be  regarded  jm-M  mat  sf 
birds  eminently  useful  in  dMurUyifca  ssr- 
fiu^e  of  the  globe  ft«m  pvtiid  itttiaili%  uAieh 
might  infect  (he  air,  nnd  ynslwe  aH  the 
ravages  attd  mortality  of  pestUente.  nef« 
are  Seventeen  species,  of  whirt  we  shal 
notice. the  foUowis^' ' . 

V.  giyphu^f  ^  th?  6ondur  vuhure,  i» 
found  parllculariy  in  South  America,  and 
from  pomt  to  point  of  its  wings  is  of  the 
width  of  twelve  ihet  The  ftaHisis  sf  ift 
baekaroafabfittiantblaok.  ItsqnUfea- 
thers  are  OMse  than  two^laoCuBd  a  qasfttr 


Digitized  by  ^OOQlC 


AVjC:;. 


flat*' IIP, 


iut  •i.Vullui*  pttfHi  ihinp  tiniuuv. 


L.^nA'n  P„Hijh.^i  hs  L't^.>nuin  ilHT^t  At..-  \- i 


A>/'.-.V...». 

Digitized  by 


Google 


Digitized  by 


Google 


WAC 

in  lengdi^  and  are  half  an  inch  in  diame* 
ler. 

V.  harpyia,  or  the  crested  vnltnre,  is  ra- 
ther larger  than  a  turkey,  and  is  distin- 
l^iisbed  by  a  crest  of  fonr  ieatliers  on  its 
head.  Its  strength  is  extraordinary,  and 
with  a  single  stroke  of  its  bill  it  is  reported 
to  be  able  to  cleave  down  the  scnil  of  a 
man.     It  is  found  in  Mexico  and  Brasit 

V.  aara,  or  the  carrion  vnltnre,  is  of  the 
same  size  as  the  last,  is  common  both  in 
North  and  South  America,  and  feeds  on 
<*arcaasefl  and  on  snakes.  Its  odonr  is  par- 
ticularly rank.  It  is  iar  from  being  fero- 
cious and  dangerous,  may  be  easily  reared 
tane,  and  is  considered  in  the  West  Indies 
as  highly  useftil  in  destroying  reptiles,  rer- 
min,  and  carrion,  insomuch  that  the  killing 
of  them  is  prohibited  by  law.  They  roost 
together  at  nights  in  considerable  nnmbersy 
m  the  mamier  of  rooks. 
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V.  Sagittarius,  or  the  secretary  vnltnre, 
is  distinguished  by  the  extraordinary  length 
of  its  legs,  and,  when  standing  upright,  is  a 
yard  high.  It  is  found  in  Afiica,  aad  in  the 
Philippine'Islands.  ti  principally  lives  on  11- 
sards  and  rats,  and  various  species  of  ver* 
min.  It  strikes  with  its  feet  forwards,  and 
never  the  contrary.  It  takes  up  tortoises 
in  its  claws,  and  dashes  them  >  with  great 
force  on  the  ground,  and  will  repeat  this 
process  tUI  tiiese  animals  are  completely 
killed.  For  the  king  Tulture,  see  Aves, 
PUite  XIV.  fig.  5. 

UVULARIA,  hi  botany,  a  genus  of  the 
Hexandria  Monogynia  class  and  order.  Na« 
tnral  order  of  Sarmentaceae.  lilia,  Jussien* 
Essential  character:  corolla  sixpetalled, 
erect ;  nectary  hollow  at  the  base  of  each 
petal ;  fihimentft  very  short.  _Tl)ere  are  six 
species. 


w. 


Wor  w,  is  the  twenty-first  letter  of  our 
'  alphabet,  and  is  composed,^  as  its 
name  implies,  of  two  v's.  It  was  not  in  use 
among  the  Hebrews,  Greeks,  or  Romans, 
bnt  chiefly  peculiar  to  the  northern  nations, 
tlie  Teotones,  Saxons,  Britons,  &c.  But 
Btill  it  is  not  used  by  the  French,  Italians, 
Spaniards,  or  Portuguese,  except  in  proper 
names,  and  oth^r  terms  'borrowed  from  km- 
gnages  ^in  which  it  is  originally  used,  and 
even  then  it  is  sounded  like  the  sin^e  v. 
This  letter  is  of  an  ambiguous  nature,  being 
a  consonant  at  the  beginning  of  words,  and 
a  vowd  at  the  end.  It  may  stand  before  all 
the  vowels  except  «,  as  water^  wedgfy  win- 
ter, wonder :  it  may  also  follow  the  vowels, 
4,  «,  o,  and  nnites  with  them  into  a  kind  of 
double  vowel,  or  dipthong,  as  in  saw,  few, 
caw,  &c, 

WACCE,  in  mineralogy,  a  species  of  tlie 
clay  genus,  of  a  greenish  grey  colour,  of  va- 
rious degrees  of  intensity ;  it  occurs  some- 
times massive,  sometimes  vesicular,  and  the 
▼esicuke  are  either  filled  when  the  com- 
pound is  denominated  amygdaloid,  or  emp- 
ty. It  is  not  very  heavy,  and  it  is  the  cha- 
racteristic of  it  that  it  hXls  to  pieces  in  the 
open  air.  It  belongs  to  the  fioetz  trap  for- 
matioo}  where  it  occun  in  beda  which  ge* 


nerally  lie  under  basalt,  and  above  day. 
It  is  found  m  veins,  and  generally  forms  the 
basis  o(  amygdaloid.  It  frequently  contams 
imbedded  crystals  of  mica  and  basaltic  horn- 
blende, but  does  not,  Uke  basalf,  indude 
angite  or  olivine.  It  is  found  in  many 
paits  of  Germany,  and  in  Sweden.  Werner 
considers  it  as  intermediate  between  basalt 
and  clay.  When  basalt  containi  mica,  it  is 
passing  to  wacce.  Near  Joachlmstal  there 
IS  an  immense  rent  filled  with  wacce^  in 
which  whole  trees  are  found  imbedded. 

WACHENDORFIA,  in  boUny,  a  genua 
of  the  Triandria  Monogynia  class  and  order. 
Natural  order  of  Ensatae.  Irides,  Jussieu. 
Essential  character:  corolla  six-petalled, 
unequal,  inferior ;  capsule  three-celled,  su- 
perior. There  are  five  species  all  natives 
of  the  Cape  of  Good  Hope. 

WADD,  or  Wadding,  is  a  stopple  of 
paper,  hay,  straw,  or  the  like,  forced  into 
a  gun  upon  '4he  powder  to  keep  it  close  in 
the  diamber;  or  to  put  up  close  to  the  sho^ 
to  keep  it  from  rolling  out. 

WAFERS  are  made  thus :  take  very  fine 
flonr,  mix  it  with  glair  of  eggs,  iningitmi^ 
and  a httle yeast;  mingle  the  material*;  beat 
them  well  together,  spread  the  batter,  be- 
uig  made  ttun  with  gum  water,  on  even  tin 
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plates,  and  dry  tbem  in  a  ntowt;  tiitn  cnt 
r  them  out  for  nse.  You  may  make  tliem  of 
what  colonr  yon  please,  by  tinging  the 
paste  with  brazil  or  vermilion  for  red ;  in- 
digo or  verditer,  Sec,  for  bine ;  saffron,  tur- 
meric, or  gamboge,  &c,  for  yellow. 

WAFT,  in  naVal  language,  a  signal  dis- 
played from  the  stern  of  a  ship  for  some 
par^cnlar  purpose,  by  hoisting  the  ensign^ 
fhrled  up  ^together  mto  a  long  roll,  to  the 
bead  ot  its  staff,  or  to  the  mizen-peek.  It 
is  particuhirly  used  to  summon  the  ship*s 
boats  oflf  from  the  shore. 

\¥iVGER<»f  kiw  is  a  particular  mbde-of 
proceeding,  whereby,  in  ap  action  of  debt, 
brought  upon  a  simple  contract  between 
the  parties,  withont  any  deed  or  record,  the 
defendant  may  discharge  himself  by  swear- 
ing in  court,  in  the  presence  of  compurga^ 
tors,  that  he  ow^  the  plaintiff  nothkig,  in 
ml^lner  and  form  as  he  has  declared,  and 
'  his  compurgators  swear,  that  they  believe 
what  he  says  is  true.  And  this  waging  his 
law  is  sometimes  called  making  his  law.  It 
being  at  length  considered,  that  this  waging 
of  law  offered  too  great  a  temptation  to  per- 
jury, by  degrees  new  remedies  were  de- 
vised, and  new  forms  of  action  introduced, 
wherein  no  defendant  is  at  liberty  to  wage 
'liis  law,  as  in  assumpsit  and  trover.  Also 
when  a  new  statute  inflicts  a  penalty,  and 
gives  an  action  of  debt  to  recover  it,  it  is 
usual  to  add,  in  which  no  wager  of  law  shall 
be  allowed,  ^ 

Wagers,  In  general  a  wager  may  be 
considered  as  legal,  if  it  be  not  an  incite- 
ment to  a  breach  of  the  peace,  or  to  immo- 
rality, or  if  it  do  not  afi^ct  the  feelings  or 
interest  of  a  tliird  person,  or  expose  him  to 
ridicule  ;  of  if  it  be  not  against  sound  poli- 
cy.   See  iNSURANcr,  Wagbr,  Poucv. 

WAIFS  are  goods  vvlrich  are  stolen  and 
waved  by  a  felon  iu  his  flight  from  those 
who  pursue  him,  which  are  forfeited ;  and 
though  waif  is  generally  spoken  of  goods 
stolen,  yet  if  a  man  be  pursued  with  hue 
and  cry  as  a  fe|on,  -omd  he  flee  and  leave 
his  own  goods,' these  will  be  forfeited  as 
goods  stolen;  but  they  are  properly  fugi- 
tive's goods,  and  not  forfeited  till  it  be 
found  before  the  coroner,  or  otherwise  of 
record,  that  he  fled  for  the  felony.    See  Es- 

TRAYS. 

WAIST,  in  ship-building,  that  part  of  a 
ship  which  is  contained  between  the  quartet^ 
deck  and  forecastle,  being  usually  a  hoUow 
apace,  with  an  ascent  of  several  steps  to 
either  of  those  places.  When  the  waist  of 
%  merchant-ship  is  only  one  or  two  steps  of 
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descent  from  the  qoarter-deck  and  §&»> 
castle,  she  is  said  to  be  gaDey-biiilt ;  bat 
when  with  six  or  ^ven  steps  rise  is  catted 
frigate-built,^ 

WAISTERS,  in  naval  affiurs,  people  if». 
tinned  in  the  waist  in  working  the  ship. 
As  their  business  requires  only  strength 
withont  art  or  judgment,  they  are  coBunoaly 
selected  from  the  strongest  landsoieB  and 
ordinary  seamen. 

WAIVER,  signi^es  the  pusing  by  of  a 
thing,  or  a  refusal  to  accept  it :  sooictiaM* 
it  is  applied  to  an  estate,  or  sometbmg  ceo* 
veyod  to  a  man,  and  sometimes  to  plea.  &C 
and  a  waiver  on  disagreement  as  to  goods  and 
chattels,  in  case  of  a  gift,  win  be  efibctaaL 

WAKE  of  a  sUp,  is  the  soMMtfa  water 
astern  when  she  is  under  sail  This  sfaa«s 
the  way  she  has  gone  in  the  sea,  nhcich) 
the  mariners  judge  wllat  way  she  ankck 
For  if  the  vrake  be  right  a-stem,  they  coo- 
^lude  she  makes  her  way  forwards ;  but  if 
the  wake  be  to  leeward  a  point  or  tm^ 
then  they  conclude  she  falls  to  the  leeward 
of  her  course.  When  one  ship,  gifii; 
chase  to  another,  is  got  as  ^  into  the  mwi 
as  she,  and  sails  directly  after  her,  tbej  nf , 
she  has  got  into  her  wake.  A  abip  is  s^ 
to  stay  to  tlie  weather  of  her  wake,  when, 
in  ber  staying,  she  is  so  quick,  that  sbe  does 
not  fiiU  to  leeward  upon  a  tack,  bat  that 
when  she  is  tacked,  her  wake  is  to  ttie  lee- 
ward;  and  it  is  a  sign  she  (Ms  her  hebi 
very  well,  and  is  quick  of  steerage. 

WALE,  or  Wales,  in  a  ship,  those  oater- 
most  timbers  in  a  sbip*s  side,  oo  whirt 
the  sailors  set  their  feet  in  cHraUngap. 
They  are  Reckoned  from  the  vraler,  and  aif 
called  her  first,  second,  and  third  wale,  or 
bend. 

Wale  knttt^  a  round  knot  or  knob  madf 
with  three  strands  of  a  rope,  ao  that  it 
cannot  sfip,  by  which  the  tacks,  top-sai 
sheets,  and  stoppers  are  made  hst^  as  aba 
some  other  ropes. 

Wale  rearedy  on  board  a  ship,  a  naat 
the  seamen  give  to  a  ship,  which,  after  tk^ 
comes  to  her  bearing,  is  Iniilt  straight  ap. 
Tliis  way  of  bnildhig,  though  it  does  net 
look  well,  nor  is,  as  the  seamen  term  ir, 
ship-shapen  ;  yet  it  has  this  advantage,  that 
a  ship  is  thereby  more  roomy  within  board, 
and  becomes  thereby  a  wholesome  ah^  at 
sea,  espectally  if  her  bearing  be  well  laid 
out. 

WALES.  By  statute  «7  He»ry  vm. 
c.  f  6,  and  other  subsequent  statutes,  the 
dominion  of  Wales  shall  be  incorporated 
with,  and  part  of  the  realm  of  Eaglvid^ 
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jlbd  all  penoDs  born  in  Wales  abatt  eiyoy 
all  liberties  and  privileges  as  the  subjects  in 
EnglaDd  do.    And  the  lands  in  Wales  shall 
be  inheritable  after  the  English  tenojre^  and 
not  after  any  Welsh  laws  or  customs  ;  and 
^e  proceedings  in  all  the  law  courts  shall 
be  in  the  English  tongne.    A  session  is  also 
to  be  held  twice  a  year  in  every  county,  by 
jodges  appointed  by  the  King,  to  be  called 
the  Great  Sessions  of  the  several  counties  in 
Wales,  in  which  all  pleas  of  real  and  per- 
sonal actions  shall  be  held,  with  the  same 
form  of  process,  and  in  as  ample  manner, 
as  in  the  Court  of  Common  Pleas  at  West- 
minster ;  and  writs  of  error  shall  lie  from 
judgments  therein  to  the  Court  of  King's 
iBench  at  Westminster.    But  the  ordinary 
original  writs,  or  -process,  of  the  King*A 
courts  at  Westminster,  do  not  run  into  the 
principality  of  Wales,  though  process  of 
execution  does,  as  also  all  prerogative  writs; 
as,  writs  of  certiorari,  quo  minus,  manda- 
aios,  and  the  like.  Murders  and  felonies  in 
asy  part  of  Wales  may  be  tried  in  the  next 
a^oimng  English  county ;  the  judges  pf  as- 
size havinga  concurrent  jurisdiction  through- 
out all  Wales,  with  the  justices  of  the  grand 
sessions.  All  local  matters  arising  in  Wales, 
triable  in  the  King's  Bench,  are,  by  the 
eommon  law,  to  be  tried  hy  a  jniy,  re- 
tnmed  from  the  next  adjoining  county  in 
£ogtand.    No  sheriff  or  officer  in  Wales 
ahall,  upon  any  process  out  of  the  courts  at 
Westminster,  hold  any  person  to  special 
bail,  unless  the  cause  of  action  be  twenty 
pounds,  or  upwards.    11  and  12  William, 
c  9. 

WALL,  in  architecture,  the  principal 
part  of  a  bnildmg,as  serving  both  to  inclose 
ity  and  support  the  roof,  floors,  ^c.    Sea 

BVILOINO. 

WALLENIA,  in  botany,  so  named  in 
honour  of  Matthew  Wallen,  a  genus  of  this 
Tetrandria  Monogynia  cbiss  and  order. 
Essential  character:  calyx  four-cleft,  infe- 
rior ;  corolla  tubular,  four-cleft ;  berry  one- 
aeeded.  There  is  but  one  species,  viz.  W« 
Janrifolia,  a  ^U  tree  growing  naturally  in 
Jamaica  and  EUspaniohu 

WALL18  (Dr.  Jobn),  in  biography,  an 
eminent  Fngiwh  mathematician,  was  the 
son  of  a  dergyman,  and  born  at  Ashford, 
io  Kent,  November  33, 1616.  After  being 
Ittstmcted,  at  different  schools,  in  grammar 
learning,  in  Latin,  Ghreek,  and  Hebrew, 
with  the  mdhokents  of  logic,  music,  and  the 
French  language,  he  was  placed  in  Ema- 
nuel College,  Cambridge.  About  1640,  ^e 
entered  into  orders,  and  was  chosen  Fellow 
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of  Queen's  jCoUege.  He  kept  his  fellowu 
ship  till  it  was  vacated  by  his  marriage,  but 
quitted  his  college,  to  be  chaplain  to  Sir 
Richard  Dadey :  after  a  year  spent  in  this 
situation,  he  spent  two  more  as  chaplain  to 
Lady  Vere.  While  he  lived  in  this  family 
he  cultivated  the  art  of  deciphering,  which 
proved  very  useful  to  him  on  sevend  occa- 
sions: he  met  with  rewards  and  prefer- 
ment from  the  government  at  home  for  de- 
(Ciphering  letters  for  them ;  and  it  is  said, 
that  the  Elector  of  Brandenburg  sent  him 
a  gold  chain  and  medal,  for  explaining  for 
him  some  letters  written  in  ciphers. 

Academical  studies  being  much  inter- 
rupted by  the  civil  wars  uiboth  the  Univer' 
sities,  many  learned  men  from  them  re- 
sorted to  London,  and  formed  assemblies 
there.  Wallis  belonged  to  one  of  these, 
the  meinbers  of  which  met  once  a  week,  to 
discourse  on  philosophical  matters ;  and  this 
society  was  the  rise  and  beginninf^  of  that 
which  was  afterwards  incorporated  by  the 
name  of  the  ^oyal  Society,  of  which  Wallis 
was  one  of  the  most  eariy  members. 

The  Savilian  professor  of  geometry  at 
Oxford  being  ejected  by  the  parliamentaiy 
visitors,  in  1649,  Wallis  was  appointed  to 
succeed  him,  and  he  opened  his  lectures 
there  the  same  year.  In  1653,  he  published, 
in  LAtin,  a.Qrammar  of  the  English  Tongue, 
for  the  use  of  foreigners;  to  which  w^ 
added,  a  tract  **  De  Loquela  sen  Sonorum 
fonnatione,"  &c.  in  which  he  considers  phi- 
loaophicaUy  the  formation  of  all  sounds  used 
in  articulate  speech,  and  shows  how  the  or- 
gans being  put  into  certain  positions,  and 
the  breath  pushed  out  from  the  kings,  tlie 
person  wBl  thus  be  made  to  speak,  whether 
he  hear  himself  or  not  Pursuing  these  re- 
flections, be  was  led  to  think  it  possible, 
that  a  d(^ person  might  be  taught  to  speak, 
by  bemg  directed  so  to  apply  the  organs  of 
speech,  as  the  sound  of  each  letter  re- 
qoured,  which  children  learn  by  imitaiian 
and  fiequcnt  attempts,  rather  than  by 
art. 

In  1657,  he  collected  and  published  his 
mathematical  works,  in  two  parts,  entitled, 
<*  Matbesis  Universalis,^  in  quarto  *,  and,  in 
1658,  **  Cominerciom  Epistolicum  de  Qnes- 
tionibus  qnibusdam  Mafliematicis  nuper  ha- 
bitnm,  in  quarto ;  which  was  a  collection 
of-  letteH  written  by  many  learned  men,  as 
Lord  Brounker,  Sir  Kenelm  Digby,  Fer- 
mat,  Schooten,  Wallis,  and  others. 

'Upon  the  Restoration  he  met  with  great 
respect;  the  Kipg  thmking  favourably  of 
him  on  accountof  some  servraes  he  bad  doi|i 
M  m 
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l^oth  to  himself  and  his  lather,  Charles  I. 
He  was,  therefore,  confinned  in  his  places,' 
also  admitted  one  of  the  King's  chaplains 
in  ordinary,  and  appointed  >one  of  the  dl- 
vines  empowered  to  remnt  the  Book  of 
Common  Prayer.  He  was  a  very  asefb! 
member  of  the  Royal  Society,  and  kept  up 
a  literary  correspondence  with  many  learned 
men. 

In  1670,  he  published  his  **  Mechanica; 
sive  de  Motii,"  quarto.  In  1676,  be  gave 
an  edition  of  **  Archiifaedis  Syracnsani  Are- 
nanus  et  Dimensio  Circuli ;"  and,  in  168?, 
he  published  from  the  manuscripts,  "  Clan- 
dii  PtolemsRi  OpusHarmonicnm/'in  Greek,, 
witli  a  Latin  version  and  notes ;  to  which 
he  afterwards  added,  *'  Appendix  de  vete- 
rnm  Harmonica  ad  hodiemam  comparata,** 

In  1685,  he  published  his  '<  History  and 
Practice  of  Algebra,"  in  folio  j  a  work  that 
is  full  of  learned  and  useful  matter.  Be- 
sides the  works  above  mentioned,  he  pub- 
lished many  others,  particularly  his  '*  Aritli- 
metic  of  Infinites,''  a  book  of  genius  and 
good  invention,  and  perhaps  almost  his 
•^nly  work  that  is  so,  for  he  was  much  more 
distinguished  for  his  industry  and  judgment, 
than  for  his  genius.  Also  a  multitude  of 
papers  un  the  Philosophical  Tiansactions, 
in  almost  every  voliune,  from  the  first  to 
the  twenty-^fth  volume. 

In  1697,  th^  curators  of  the  University 
press  at  Oxford  thought  it  for  the  honour  of 
the  University  to  coUect  the  Doctor^  ma- 
thematical works,  which  had  been  printed 
separately,  some  in  Latho,  some  in  English, 
and  published  them  All  together  in  the  LaUn 
tongue, -in  three  volumes,  folio,  1699. 

Dr.  Wallis  died  at  Oxford  the  28th  of 
October,  1703,  in  the  eighty-eiglith  year  of 
his  age,  leaving  behind  him  One  son  and  two 
daughters.    We  are  told,  that  he  was  of  a 
vigorous  constitution,  and  of  a  ndind  which 
was  strong,  calm,  serene,  and  not  easily 
ruffled  or  discomposed.    He  speaks  of  him- 
self, in  his  letter  to  Mr.  Smith,  in  a  strain 
which  shows  him  to  have  been  a  very  cau- 
tious and  prudent  man,  whatever  his  secret 
opmions  and  attachments  might  be.    He 
concludes ;  **  It  bath  been  my  endeavour  all 
along,  to  act  by  moderate  principles,  being 
willing,  whatever  side  was  uppermost,  to 
promote  any  good  design,  for  the  true  inte- 
rest of  religion,  of  learning,  and  of  the 
public  good." 
WALRUS.    See  Tricrbots. 
WALTHERIA,  in  botany,  so  niinied  in 
"honour  of  Aiigustin  Frederic  Walther,  Pro- 
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fessor  of  Medicine  at  Leipsic,  a  gems  of 
the  Monadelphia  Peotandria  class  and  ^• 
der.  Natural  order  of  Columniferv*  Ti- 
Ihicese,  Jiissieu.  Essential  character :  caln 
double ;  outer  lateral  three-leaved,  dcoAh 
ous ;  petals  ^we ;  style  one ;  capMile  on^ 
celled,  two-valyed,  one-seeded.  There  tn 
six  species. 

WAPENTAKE  (irom  the  Saxos),  Hie 
same  with  ivhat  we  call  a  hundred,  sod 
more  especially  used  in  the  northern  cmi» 
ties  beyond  the  river  Trent  There  tafe 
been  several  conjectures  as  to  the  origisal 
of  the  word ;  one  of  which  »,  that  is- 
ciftotly  musters  were  made  of  the  amour 
and  weapons  of  the  inhabitants  of  eray 
hundred ;  and  fipom  those  that  could  not 
find  sufficient  pledges  of  their  good  abe9^ 
ing,  their  weapons  were  taken  away,  sad 
given  to  others ;  whence,  it  is  said,  tlibword 
is  derived. 

WARD  (Dr.  Sbth),  an  Engfiah  prehte, 
chiefly  famous  for  his  knowledge  io  malk^ 
matics  and  astronomy,  was  the  son  of  la 
attorney,  and  bom  at  Bunthigfbrd,  Hert* 
fintlshire,  m  1617  or  1618.  From  hence  he 
was  removed  and  placed  a  student  in  SidDcy 
College,  Cambridge,  in  1 632.  Here  be  ip' 
plied  with  great  vigomr  to  his  studies,  |)a^ 
ticnlarly  to  the  mathematics,  and  wasdio- 
sen  fellow  of  his  college. 

The  civil  war  breaking  out,  Ward  i« 
involved,  not  a  Kttle  in  the  oonsequeace»«f 
it.  He  was  ejected  from  his  feUowib^ftr 
refusing  the  covenant ;  agamst  wtoch  ke 
soon  af^er  joined,  with  several  others  9 
drawing  up  that  noted  treatise,  wfekhvas 
afterwards  printed.  Being  now  obliged  to 
leave  Cambridge,  be  resided  for  soiae  tine 
with  certain  friends  abont  'London,  vd  st 
other  times  at  Aldbury,  in  Surry,  with  ^ 
noted  mathematician  Ongfatred,  where  ke 
prdsecnted  his  mathematical  studies^ 

He  had  not  been  long  in  this  haSj  b^ 
fore  the  visitation  of  the  Umversity  of  Oi* 
ford  began ;  the  effect  *of  which  wai»  that 
many  learned  and  eminent  persons  wne 
turned  ou^  and  among  them  Mr.  Gmm^ 
the  Savilian  professor  of  astronomy.  ThI 
gentleman  laboured  to  procare  Ward  ftr  hii 
successor,  whose  abilities  in  hiswayw«ft 
universally  known  and  acknowledged ;  aad 
effected  it ;  Dr.  Wallis  succeeding  t«  tke 
geometry  professorsliip  at  the  same  tiae* 
Mr.  Ward  then  entered  himself  of  Wadbaa 
College,  for  the  sake  of  Dr.  WiRiias,  «bo 
was  the  warden ;  and  be  presently  sp' 
plied  himself  to  bring  the  astronowj  ^ 
tares,  which  had  long  been  neglected  8d4 
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liniised,  into  refmte  again ;  and  for  this  pur- 
pose he  read  them  very  constantly,  newer 
jRJtsio^  one  reading  day  aU  the  while  he  held 
the  lecture. 

In  1654,  both  the  Savilian  professors  did 
their  eiercises,  in  order  to  proceed  doctors 
in  divinity ;  and  when  they  were  to  be  pre- 
sented, Wallts  claimed  precedency.  This 
occasioned  a  dispnte ;  which  being  decided 
in  ^vom-  of  Ward,  who  was  really  the  se- 
nior, Waliis  went  oat  grand  compounder, 
and  80  obtained  the  precedency. 

In  1659,  Ward  was  chosen  president  of 
IVinity  College,  bnt  was  obliged  at  the  Re- 
storation to  resign  that  place.  He  had 
amends  made  him,  however,  by  being  pre- 
sented, in  1660,  to  the  rectory  of  St.  Lao- 
renc e,  Jewry.  The  same  year  he  was  also 
installed  precentor  of  the  church  of  Exe- 
ter. In  1661,  he  became  Fellow  of  the 
Koyml  Society,  and  Dean  of  Exeter;  and' 
the  year  following  he  was  advanced  to  the 
bishopric  of  the  same  dmrch.  In  1667,  he 
was  transkted  to  the  see  of  Salisbnry ;  and, 
in  1671,  was  made  Ch^cellor  of  the  order 
of  the  Garter;  an  hnnour  which  he  pro- 
cured to  be  permanently  annexed  (o  the  see 
of  Salisboryy  after  it  had  been  held  by 
hiymen  for  above  one  bnndred  and  fifty 
yeara. 

Dr.  Ward  was  one  of  those  nnhappy  perw 
soos  who  have  had  the  misfortune  to  survive 
their  senses,  which  happened  in  consequence 
of  a  fever  ill  cured  :  he  lived  till  the  Revo- 
Intion,  but  without  knowing  any  thing  of 
tJie  matter ;  and  died  in  January,  1689, 
about  seventy-one  years  of  age.  He  was 
the  author  of  several  Latin  works  in  astro- 
nomy  and  ditferent  parts  of  the  mathema- 
tics, which  were  thought  excellent  in  their 
day ;  i)nt  their  use  has  been  superseded  by 
Ister  improvements  and  the  Newtonian  phi- 
hMophy. 

WARDMOTE,  a  court  kept  in  every 
ward  in  London,  usually  called  the  vrard- 
mote  court : .  and  the  wardmote  inquest  has 
power  every  year  to  inquire  into,  and  pre- 
sent, all  defaults  concerning  the  watch  and 
constables  not  doing  their  duty;  that  en- 
gines, &c  lie  provided  against  tire ;  persons 
selling  ale  and  beer  be  honest,  and  sufier 
no  disorders,  nor  permit  gaming,  &c, ;  that 
they  sell  in  lawiul  m«iasures ;  and  searches 
be  made  for  vagrants,  beggars,  and  idle 
persons.  Sic*  who  shall  be  punished. 

WARE,  or  Wear,  in  naval  affairs,  to 
cause  a  sliip  to  change  her  course  from  one 
board  to  the  other,  by  tiuming  her  stem  to 
the  wind.    Hence  it  i»  used  in  the  same 
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sense  of  veering,  and  in  opposition  to  taek- 
ing,  in  wliich  the  bead  is  turned  to  the 
wind,  and  the  stem  to  the  leeward. 

WARNING  jneee,  in  the  military  art,  is 
the  gun  which  is  fired  every  night  abont 
sun-set,  to  give  notice  to  the  drums  and 
trumpeta  of  the  army  to  beat  and  sound  a 
retreat  or  tattoo,  which  is  likewise  calM 
setting  the  watch. 

Warning  wkeHf  in  a  dock,  is  the  third 
or  fourth,  according  Jto  its  distance  firom  the 
first  wheel. 

WARP,  in  the  manufactures,  is  the 
threads,  whether  of  silk,  wool,  linen,  hemp, 
&c.  that  are  extended  lengthwise  on  the 
weaver's  loom;  and  across  which  the  woric- 
man  by  means  of  hb  shuttle  passes  the 
threads  of  the  woof,  to  form  a  cloth,  rib- 
band, fustian,  or  other  matter.  For  a  wool- 
len stuff  to  have  the  necessary  qualities^  it 
is  required  that  the  threads  of  the  warp  be 
of  the  same  kind  of  vrool,  and^  of  the  same 
fineness  throughout;  that  they  be  sixed 
vrith  Fbmders  or  parchment  size,  well  pre- 
pared, and  that  tliey  be  in  sufficient  num- 
ber with  regard  to  the  breadth  of  the  stuff 
to  be  wrought,  l^o  warp  a  ship,  is  to  shift 
her  from  one  place  to  anotlier,  when  the 
wind  and  tide  will  permit  it  without  danger. 

WARRANT,  a  praecipe,  under  hand  and 
seal,  to  some  officer,  to  bring  any  offender 
before  the  person  granting  it ;  and  warrants 
of  commitment  are  issued  by  the  Privy 
Council,  a  secretary  of  state,  or  justice  ot 
peace,  &c  where  tliere  lias  been  a  private 
information,  or  a  witness  has  deposed  against 
an  offender.  Any  one  under  the  degree  of 
nobility  may  be  arrested  for  a  misdemeanor, 
or  any  thing  done  against  the  peace  of  the 
kingdom,  by  warrant  from  a  justice  of  the  , 
peace;  tiiough  if  the  person  be  a  peer  of 
the  realm,  he  most  be  apprehended  for  a 
breach  of  tlie  peace  by  warrant  out  of  the 
King's  Bench. 

A  general  warrant  to  apprehend  all  per- 
sons suspected,  without  naming  or  jp^rticu- 
larly  describing  any  person  in  special,  ii 
illegal  and  void  for  its,  uncertainty :  for  it  ^ 
the  duty  of  the  magistrate,  and  ou«bt  not 
to  be  left  to  the  officer,  to  judge  of  ^be 
ground  of  the  suspicion.  Also  a  warrant  to 
apprehend  all  persons  guilty  of  such  a  crime 
is  no  legal  warrant;  for  the  point  upon 
which  its  authority  rests  is  a  fact  to  be  de- 
cided on  a  subsequent  trial ;  namely,  wbe- 
tlier  the  person  apprehended  thereupon  bo 
guilty  or  not  guilty.  A  warrant  may  be 
lawfully  granted  by  any,  justice,  for  treason, 
felony,  prsmiinire,  or  any  offence  a;|siust 
'   Mm  !l 
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tte  petee,  and  it  seems  dear,  tlwt  ^liefe  m 
statute  gires  any  one  justice  a  Jiiriidictioii 
over  any  i^ence,  or  a  pawer  to  reqinre  any 
person  to  do  a  cectain  thing  ordaineil  by 
TBuch  statute,  >it  impliedly  gives  a  pawer  to 
tvery  such  justice  to  make  out  a  trarrant  to 
bring  before  l^im  any  one  aocned  of  audi 
ofience.y  or  compelled  to  do  any  tinng  or- 
dained by  such  statute ;  for  it  cannot 
but  be  intended,  that  a  statute  which 
gives  a  person  jnrisdtctibn  over  an  offence, 
means  aisp  to  give  him  the  power  incident 
to  all  courts  of  compelling  the  party  to  come 
before  him.  But  in  cases  where  tiie  King 
is  not  a  party,  or  where  no  corporal  pumsh- 
ment  is  appomted,  as  in  cases  for  servants' 
wages,  and  the  like,  it  aeeins  that  a  snm- 
mons  is  the  more  proper  process;  and  for 
default  of  appearance  the  justice  may  pro- 
ceed; and  so  uideed  it  is  often  directed  by 
speciad  statutes.  A  vranant  from  any  one 
of  the  justices  of  the  Court  of  King's  Bench 
extends  oyer  all  the  kingdom,  and  b  tested 
,  or  dated  England,  but  a  warrant  of  a  jus* 
tiee  of  peace  in  one  county  must  be  backed, 
that  is,  signed  by  a  justice  of  another  county, 
bef<;re  it  can  <be  executed  there :  and  a 
warrant  for  apprehending  an  Engli^  or  a 
41cotch. offender  may  be  indorsed  in  the  .op- 
posite kingdom,  and  the  offender  canried 
back^to  that  part  of  the  united  kingdom  in 
which  the  offence  was  committed.  This  is 
also  now  extended  to  Ireland,  upon  a  pro- 
per certifieate  of  an  indictment  or  informa- 
tion filed  in  either  conntiy. 

Warrant  o^  <at4>mepf  is  an  authority 
and  power  given  by  a  client  to  his  attorney 
to  appear  and  plead  for  him ;  or  to  suffer 
judgment  to  pass  against  hfan  by  confessing 
the  action,  by  ml  dkUy  mm  gum  ti{/bniMtfii«, 
&c.  and  although  a  warrant  of  attorney 
given  by  a  man  in  custody  to  confess  a 
judgnient,  no  attorney  being  present,  is 
void  as  to  the  entry  of  judgment,  yet  it  may 
be  a  good  warrant  to  appear  and  file  com- 
mon bail.  A  warrant  of  attorney  to  con- 
fess a  judgment  affords  the  best  personal 
security  thatu  creditor  can  have,  and  if  to- 
gether with  it  a  saleable  lease  is  pledged,  it 
is  perhaps  the  best  security  that  can  be 
had. 

WARRANTY,  a  promise  or  covenant  by 
deed,  made  by  the  bargainer  for  himself 
and  his  heirs,  to  vrarrant  or  secure  the  bar- 
gainee and  Us  heirs  against  all  men,  for  the 
enjoyhog  any  thhig  agreed  on  between 
them.  Warranty  Is  cither  real  or  personal : 
real,  wlien  it  is  annexed  to  lands  or  tene- 
iBffats  granted  for  life,  &c.  and  this  is  eitfatr 


WAS 

ia  deed,  as  by  the  woris  <<  Ii 
pressly ;  or  in  bw,  as  by  the  wovd  didi,  ^  I 
liave  given,^  or  aome  other  aapfificatioB. 
Personal,  which  either  respecta  the  pro- 
perty of  the  thing  sold,  ortbaqnafityofit. 
Warranties  in  their  asore  geaeral  divingas 
are  of  two  khids :  fiiat,  a  wanranty  in  deed, 
or  an  expriBss  warranty,  winch  is  whte  a 
fine,  or  foofisent  hi  foe,  or  a  lease  for  life, 
is  made  by  deed,  which  has  an  espi«K 
etattse  of  warranty  contaiDed  in  It,  «a  when 
a  conusor,  fiMifiier,  or  lessor,  covenants  to 
vrarrant  the  tend  to  the  connsee,  fooffse,  or 
lessee;  secondly,  a  watiauty  in  latw,  or  an 
implied  warranty,  which  is  when  it  is  nor 
expressed  by  the  party,  bat  tadtly  asede 
end  inched  by  the  law.  A  wananty  in 
deed  is  either  lineal  or  ooUateraL  A  lineal 
warranty  is  a  covenant  real,  anoexed  to  lbs 
land  by  him  vrho  either  was  oiroer  of  or 
might  have  inherited  the  land,  and  6nm 
.whom  his  heir. lineal  or  collateral  wm^jA 
possibly  have  dahned  the  land  as  heir  fiem 
him  that  made  the  vrananty.  A  toUatuial 
wananty  is  made  by  him  that  had  no  tight, 
or  possibility  of  right,  to  the  land,  fuid  itesl- 
hterabto  the  title  of  the  famd.  Onaaalair 
goods,  the  sdler  by  implicatioa  wanaaii 
that  be  has  a  good  title  to  them.    See  b- 

SURANCE. 

WARREN,  afiranchise,  or  phee  piivi- 
leged  either  by  prescriptioB  or  grant  fivm 
the  king,  to  keep  beasts  and  fowl  of  i 
in ;  as  rabblti,  haras,  partridges,  ] 
&c. 

WASH,  among  distiHerB,  tiiefonM«table 
liquor  used  by  the  malt  diatillerB. 

WASP.    SeeVBSFA. 

WASTE,  is  the  conmitti^aiiys^ar 
destruction  in  houses  tends,  <te.by  ici— ft, 
to  the  dami^  of  the  heir,  or  of  him  in  rs- 
venion  or  remainder;  wbticwposi  tka  wiH 
or  action  of  waste  is  biimght  for  the  mtofuy 
of  the  thmg  wasted,  and  ^temages  for  lbs 
vrastedone.  There  aie  two  klBrfa  of  waste, 
voluntary  or  aetoal,  and  negi^esU  or  p«- 
missive.  Voluntary  waste  may  be  dane  by 
pulling  down  or  prostimtteg  T 
ting  &wn  timber  treea: 
may  be,  by  suffering  an  hoeae  to  be  i 
vered,  whereby  the  spars  or  laiteis,  phn- 
ches,  or  other  timber  of  the  honse,  are  ral- 
ten,  or  by  not;  properly  rfpasiing.  A  writ 
of  vnute,  to  punish  the  ofihnee  stflnr  it  h» 
been  comaritted,  is  as  actkni  partly  fond- 
ed  upon  the  cooudoii  tew,  aad  partly  mptn 
the  statute  of  Ohmcester,  aad  mqr  bt 
brought  >y  Urn  that  has  the  i 
of  inheritance  in  ravenion  or 


Digitized  by  ^OOQ IC 


WATCH. 


•gaimt  llie  tenant  for  life,  tenant  in  ^ower, 
tenant  by  the  courtesy,  or  tenant  for  years. 
This  action  of  ivaste  is  a  mixed  action ;  partly 
i.aly  so  far  aa  it  recovere  land ;  and|»artly 
pertonal,  so  fiur  aa  it  recovers  images; 
for  it  is  brought  for  both  those  purposes; 
and  if' the  waste  be  proved,  the  plaintiff 
shall  recover^the  thing  or  place  vrasted,  and 
also  treble  damages,  by  the  said  statute. 
6  Edward  I.  c.  5.  The  vmt  of  waste  calls 
upon  the  tenant  to  appear,  and  show  cause 
why  Jie  has  committed  waste  and  destruc- 
tion, in  the  place  named,  to  the  dislierison  of 
the  plaintiff.  And  if  the  defendant  make 
de&olt,  or  do  not  appear  at  the  day  assigned 
him,  then  the  sheriff  b  to  take  with  him  a 
jury  of  twelve  men,  and  go  in  person  to  the 
place  alledged  to  be  wasted,  and  there  en- 
quire of  the  vraste  done,  and  the  damages, 
and  make  a  return  or  report  of  the  same  to 
the  court,  upon  which  report  the  judgment 
is  founded.  The  more  common  remedy  is 
now  by  an  acUon  upon  the  case  for  damages 
•nly.  A  tenant  at  will  is  not  liable  for  per- 
missive waste,  nor  a  tenant  from  year  to  year. 

WATCH,  in  the  art  of  war,  a  number  of 
men  posted  at  any  passage,  or  a  company 
of  the  guards  who  go  on  the  patrok 

At  sea  the  term  watch  denotes  a  measure 
or  space  of  four  hours,  because  half  the 
ship's  company  watch,  and  do  duty  in  their 
turns,  so  long  at  a  tune;  and  they  are 
termed  starboard  watdi  and  larboard  watch. 

Watch  is  also  used  for  a  small  portable 
iMvement  or  machine  for  the  measuring  of 
time,  having  ib  motion  regulated  by  a  spiral 
spring.  Watches,  strictly  taken,  are  all 
such  moveoients  as  show  the  parts  of  time ; 
as  clocks  are  such  as  publish  if,  by  striking 
on  a  bell.  See.  Bat,  commonly,  the  name 
watch  is  appropriated  to  such  as  are  carried 
in  the  pocket,  and  clock  to  the  Urge  move- 
ments, whether  they  strike  or  not.  Bee 
Chromovetbr,  Clock,  Horology. 

The  several  members  of  the  vratch  part 
are,  l.  The  balance,  consisting  of  the  rim, 
wUcb  is  its  circular  part;  and  the  verge, 
which  is  its  spindle,  to  which  belong  the 
two  paUets,  or  levers,  tliat  play  in  the  teeth 
of  the  crovm-wiieci.  2.  The  potence,  or 
pottanee,  which  is  the  strong  stud  in  pocket 
watdies,  whereon  the  lower  pivot  of  the 
v^rge  plays,  and  in  the  middle  of  which  one 
pivot  of  the  balanoe-wheel  plays;  the  bot- 
tom of  the  potence  is  called  the  foot,  the 
aiiddle  part  the  nose,  and  the  upper  part 
<he  shoulder.  3.  The  cock,  which  is  'the 
piece  covering  tbe  balance.    4.  The' regu- 


lator, or  pendulum  spring,  which  is  th« 
small  spring  in  new  pocket  watches,  under- 
neath the  balance.  5.  The  pendulum, whose 
parts  are  the  verge,  pallets,  cocks,  «od  the 
bob.  6.  The  wheels,  which  are  the  crown- 
vrheel  in  pocket  pieces,  and  swing  wheel  in 
pendulums,  serving  to  drive  the  balance  or 
pendulum.  7.  The  contrate-wheel,  which 
is  that  next  the  crown-wheel,  &c.  and  whose 
teeth  and  hoop  lie  contrary  to  tiiose  of 
other  wheels;  whence  the  name.  8.  The 
great,  or  first ;wheel,  which  is  that  the  fusee, 
SiC,  inunediately  drives :  after  which  art 
the  second  vrfaeel,  third  wheel,  &'c.  9.  Last- 
ly, between  the  frame  and  dial-plate  is  the 
pinion  of  report,  which  is  that  fixed  on  the 
arbor  of  the  great  wheel,  and  serves  to 
drive  the  dial-wheel  as  that  serves  to  carry 
the  hand. 

Plate  Watch  represents  the  parts  of  a 
watch  the  proper  sice:  fig.  1  is  a  plan 
of  the  wheel  worii,  t^e  upper  pUte 
(fig«  t)  bemg  removed  to  expose  them; 
fig.  S  is  the  upper  plate,  the  cock,  F,  (fig.  5) 
being  taken  away  to  show  the*  balance ; 
6g^  3,  the  wheel  work  beneath  the  dial; 
fig.  4,  a  detadied  part ;  fig.  5)  a  general 
elevation  of  the  whole,  being  supposed  to 
be  set  out  at  length  to  show  the  whole  at 
one  view;  tig.  6,  the  great  wheel;  fig.  7, 
the  under  side  of  the  fruee ;  fig.  8,  the  main- 
spring, barrel,  Sic, 

The  essential  difference  between  a  clock 
and  a  watch  consists  in  two  particulars: 
first,  it  is  moved  by  a  spring  in  lieu  of  a 
weight;  and,  secondly,  its  motion  is  go- 
verned bya  bahmce  instead  of  a  pendulum. 
The  balance  is  a  small  wheel,  n,  (fig.  S  and 
5,  PUite  Watch)  fixed  on  an  arbor,  or  axis, 
called  the  verge,  and  turning  freely  upon 
pivots  at  the  ends  of  the  arbor.  To  the 
axis  of  the  balance  the  inner  end  of  a  very 
elastic  spiral  spring,  o,  called  the  pendulaiir 
sprmg,  is  fastened,  and  the  outer  end  of  the 
spiral  is  made  fast  to  some  fixture,  r:  in 
tUs  state  tlie  balance  will  have  a  position  of 
rest,  which  will  be  when  the  spiral  spring  e 
b  in  that  position  which  it  would  assume 
when  detached  from  the  balance,  and  per- 
fectly at  liberty:  now,  if  the  balance  is 
turned  round  on  its  pivots  by  any  external 
force  in  either  direction,  it  will  wind  up  or 
nnwind  the  spiral  spring,  which  will  (when 
the  external  force  is  removed)  return  the 
babuice  to  its  state  of  reat;  and  as  this  is 
done  vrith  considerable  velocity,  the  mo- 
mentum the  balance  acquires  by  its  mo- 
tion'will  carry  it  beyond  the  point  of  rest 
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•pring,  i^bidi  returns  the  balance,  throwing 
it  beyond  the  point  t>f  rest ;  and  in  this 
manner  the  balance  will  vibrate  until  the 
Inction  of  the  pivots  and  the  resistance  of 
the  air  destroys  tlie  original  hnpnlse.  All 
^brations  of  snch  a  bahrace  which  pass 
throogb  equal  spaces  will  be  performed  in 
equal  times. 

lliis  simple  apparabs  is  all  wbich  is  re- 
quired for  measuring  time,  tlie  other  lucclm- 
nism  of  the  watch  being  devott^d  to  t«a 
objects :  first,  to  give  a  small  impnlto  to 
the  balance  at  each  vibration,  to  oveicoiii«! 
]tbe  friction  and  resistance  of  the  uir,  and 
cause  the  balance  to  describe  e%\km\  ans  i 
and,  secondly,  to  register  the  niunber  of 
vibrations  the  balance  has  made. 
.  The  fiRjtofthese  objects  requires  a  power 
which  shall  be  in  constant  readiness  to  act 
npon  the  balance.  This  is  accomplished 
\iy  the  re  action  of  a  spiral  steel  spring,  A, 
(fig.  8)  which  when  at  rest  and  hberty  as- 
sumes that  position  and  size :  it  is  coiled  Up 
closer,  and  put  into  a*  brass  box,  Uy  called 
the  spring  barrel ;  a  small  hook  i^hich  bat 
the  outer  end  of  the  spring  being  put 
through  a  hole  in  the  side  of  the  box,  a 
•mall  arbor,  B,  is  put  mto  the  centre  of  the 
box,  atid  the  cover  or  lid  of  the  box,  D,  is 
shut  in :  the  arbor  has  a  hook  projecting 
fix>m,  it,  whicli  enters  a  hole  in  the  mner 
end  of  the  spring' A;  its  pivots  project 
through  the  barrel  at  each  side^  and  enter 
holes  in  the  two  pkites  ££,  (fig.  5)  which 
forms  the  frame  of  the  watch  -,  the  lower 
pivot  passes  through  th&  plate,  and  has  a 
small  racliet  wheel,  6,  (fig.  3  and  5)  fixed 
npon  ity  «  click  entering  the  teeth  thereof 
prevento  the  arbor  turning  round ;  a  small 
steel  chain  is  hooked  to  the  spring-barrel,  Of 
(fig.  1  and  5);  at  one  end  it  passes  round 
the  i>arrel  sieveral  times,  then  round  the 
fusee,  d,  and  is  hooked  to  it  by  its  end.  The 
fiisee,  d,  is  a  conical  piece  of  brass,  with  a 
spiral  groove  cut  thereon  to  receive  the 
chain :  it  is  mounted  on  pivots  which  turn 
^  in  holes,  is-the  two  plates  £  £,  and  one  of 
the  pivots,  e,  projects  a  considerable  dis- 
tance, and  b  cut  square*  Now  if  a  key  is 
applied  to  this  square,  and  the  fusee,  d,  by 
that  means  turned  round  so  as  to  ivmd  the 
chain  npon  it,  the  spring  barrel  will  be 
turned  roiind,  and  tiie  outer  6nd  of  the 
ipring,  A,  being  hooked  to  the  barrel  vrill  be 
turned  round  also ;  as  tiie  inner  end  is  iih- 
movteble,  by  being  fixed  to  the  arbor,  B, 
fh%  spring  will  be  coiled  up  mto  a  closer 


-spical  than  it  was  when  at  Iibert9E»  Mid  w91 
consequently  exert  a  rie-action  npon  the 
chain,  and  by  that  means  upon  the  fusee, 
which  will  be  tm-ned  round  thereby  when 
the  key  is  removed.  To  prevent  too  nn|ch 
chaiti  being  wound  npon  the  fiisee^  andliy 
that  means  breaking  the  cham,  or  over- 
straining the  spring^' a  contrivance  called  a 
iruard  is  &di1«^d :  \i  is  a  imidfr  lever,  x(fig.  1) 
moving  on  n  stud  tixed  to  the  upper  pl^te 
of  Iha  w!^c<*>i^  and  preyed  downwards  by  a 
sm^  spring,  z:  ^i  the  ofaain  is  wound  n|ioB 
the  fiKee^  it  riles  iu  ilio  spiral  groove,  ipid 
Mtn  up  tilt  lever,  x^  im!)i it  touches  the  up^ 
plate  \  it  h  then  in  a  position  to  intercept 
the  ed^ie  of  the  aptral  piece  of  metal  s^ 
on  the  lop  of  the  fu^^e,  and  thus  sto^  it 
from  being  woimd  up  any  fbrther. 

The  pnwer  of  ihc  »^pring  is  transmittec^  to 
the  balance  by  means  of  several  cog  whe«is: 
the  first»^  is  upon  the  fusee  ;ftit  is  sham 
separated  from  the  fiisee  in  fig.  6,  having  a 
hole  through  the  centre  to  receive  the  arbor 
of  the  fusee,  and  a  projectmg  ring  upooiiti 
surface  j  the  under  surfiiee  of  the  fose^  is 
shown  in  fig.  7,  having  a  circular  groove  est 
in  it  to  receive  the  corresponding  ring  n^ 
the  great  wheel,  fig.  6 :  the  inner  edge  of 
the  groove  n  cat  with  teeth  to  form  a 
rachet  wheel;  when  the  wheel  and  fiaee 
are  pot  together,  a  small  click,  g-,  (figi  6) 
takes  into  the  tepth  of  the  rachet:  as  be 
fusee  Is  turned  by  the  key,  to  wind  np  the 
watcli,  this  click  slips  over  the  sloping  sUes 
of  the  teeth  without  turning  the  great  wUd; 
but  when  the  fbsee  is  tnmed  the  other  #ay 
by  the  chain,  the  click  catches  the  tsetl  of 
the  rachet  wheel,  and  causes  the  cog  wheel 
to  turn  with  the  fusee;  the  great  wheeJ^/ 
has  focty-eight  teeth,  and  tmnsa  pkahk  of 
twelve  teetil  on  an  arbor  in  the  ceutrt  of 
the  watch,  which  carries  the  minnte  band : 
a  wheel,  &,  of  fifty-fimr' teeth,  called  <he 
centre  wheel,  is  fixed  upon  this  arbor,  lad 
turns  a  pinion  on  the  same  arbor  #ith 
tl^  third  wheel,  Ip,  of  fbrty-etght  te^ih, 
which  turns  the  pinion  of  the  coBtiate 
wheel,  Ir  ot'  fort} -eight  t^^tti;  the  cootfale 
wheel  give?  mo  lion  to  a  pinion  of  six  te^ 
and  to  tlie  bdance  wheel,  m^  which  hai^ fi& 
teen  lai^e  iec;Ll)»  which  ^tup  against  two 
small  pallets  upon  the  dj^bur  of  the  balaace, 
or  verge,  r:  these  pallets  are  two  si^ 
teeth,  proje^tMRg  ftpm  the  verge  at  r%bt 
angles  to  eadi'  other;  one  engages  the  wp- 
per  side  of  the  wheel,  and  the  other  l^^es 
the  lower.  By  the. action  of  the  mfeia- 
spriog,  Oy  the  irtiMis  are  aU  tamed,  aadlb^ 
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balance  wlieel,  m,  if  there  wat  no  olMtnic* 
tioo,  would  turn  with  great  velocity  until 
all  the  chain  was  wound  off  the  fiisee ;  but 
one  of  the  pallets  of  the  verge  is  always  en- 
gaged with  one  of  the  teeth  of  the  wheel, 
suppose  one  of  the  teeth  on  the  lower  side ; 
now,  by  the  balance  turning  round  to  make 
a  vibration,  the  pallet  allows  tlie  tooth  to 
slip  off,  and  the  wheel, begins  to  mn  down 
by  the  action  of  the  mam-spring,  marking 
tiie  vibratioDS  by  moving  the  hands  G  H;  it 
is,  however,  stopped  immediately,  by  the 
next  tooth  at  tlie  top  of  tlie  wheel  meeting 
the  upper  pallet  of  the  verge :  the  baUmce 
and  pallet  was  at  that  time  just  beginning 
to  return,  and  the  top  of  the  wheel  moving 
in  contrary  direction  to  the  bottom,  the 
tooth  presses  against  tlie  pallet,  and  assists 
the  balance  to  maintain  the  same  arc  in  its 
vibration:  when  the  balance  is  about  to  re- 
turn, the  upper  tootli  of  the  wheel  slips  off 
■the  pallet,  and  the  lower  one  catches  on  the 
lower  pallet,  and  assists  the  balance  as  be- 
fore :  one  of  the  pivots  of  the  balance  wheel 
works  in  a  small  frame,  y,  called  the  pot- 
tance ;  the  lower  pivot  of  tlie  verge  works 
in  the  bottom  of  it  also,  and  the  upper  pivot 
turns  in  a  cock,  F,  screwed  to  the  plate  £, 
and  covering  the  balance  to  defend  it  from 
injury. 

The  bands,  G  H,  are  moved  by  the  cen- 
tral arbor  which  projects  through  tlie  lower 
^ate,  E,  (fig.  5)  and  receives  a  pinion  of 
twelve '  teeth  fiaed  on  tlie  end  of  a  tube 
whicb  fits  tight  upon  the  arbor,  but  will  slip 
round  easily  to  set  the  hands  when  the 
watch  b  wrong:  the  other  end  of  the  tube 
is  square,  and  receives  the  minute  hand,  H, 
which  points  out  the  minutes  on  a  circle  of 
sixty  upon  the  dial  plate  MM;  the  pinion 
oa  tlie  tube  turns  a  wheel,  L,  of  forty-eight 
(seen  in  plans  in  fig.  3)  on  whose  arbor  is 
a  wheel  of  sisteen,  turning  another  wheel, 
K,  of  forty««ight,  the  arbor  of  which  is  a 
tube  fitting  on  the  other  tube,  and  has  the 
boor  hand,  G,  fixed  upon  it:  by  this  arrange- 
ment the  minute  hand,  H,  tnms  roimd 
twelve  times  for  one  revohition  of  the  hour 
hand,  G. 

As  the  time  the  balance  takes  to  perform 
a  vibration  depends  upon  the  arc  it  passes 
through,  the  least  increase  of  force  in  the 
nuun-spring  would  alter  the  rate  'of  the 
watch  $  therefore  the  fusee  is  cut  into  a 
spiral,  diminishtng  from  top  to  bottom,  as 
the  spring  draws  the  chain  with  greater 
force  when  wound  up  than  when  it  is  more 
released.  The  chain  acts  upsn  a  Sorter 
jkver  when  the  spring  is  wound  up,  and 
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npon  a  longer  when  it  is  down,  so  as  to  re- 
gulate the  unequal  action  of  the  spring  to  a 
perfectly  regofatr  <  force  npon  the  wheel 
work.  •     f 

.  As  it  will  imost  probably  happen  that  a 
watch  will  not  always  keep  the  same  time, 
it  is  necessary  to  have  an  adjustment  that 
may  cause  it  to  move  faster  or  slower:  this 
can  be  done  l^y  two  ways,  either  by  increas- 
ing or  diminishing  the  force  of  the  main- 
spring, a,  which  increases  or  diminishes  the 
arc  tlie  balance  descxibes ;  or  it  may  be 
done  by  strengthening  or  weakening  the 
pendulum  spring,  o  o,  which  will  cause  the 
balance  to  move  quicker  or  slower.  The 
first  is  done  by  turning  the  raehet  wheel,  6, 
(fig.  5  and  3}  on  the  end  of  the  arbor  of  the 
main-spring,  thereby  wmding  up  or  letting 
down  the  spring  without  turning  the  fiisee ; 
but  as  tliis  is  a  very  cqarse  adjustment,  it  is 
never  used  but  by  the  maker,  and  recourse 
is  had  to  the  pendulum  spring,  o,  (fig.  S) 
which  is  fixed  to  a  stud,  r,  upon  the  phite 
E,  by  one  end,  and  the  verge  of  the  balance 
by  the  other :  p  is  a  small  piece  of  metal, 
called  the  curb,  having  a  notch  in  it  to  re- 
'  ceive  the  spring :  the  acting  part  <Vf  the 
spring  is  from  p  to  the  centre ;  and  as  the 
curbs  p,  is  moveable,  the  acting  length  can 
be  altered :  tlie  curb  is  cut  into  teeth,  and 
tnrued  by  a  pinion,  9,  (fig.  4)  whicli  repre- 
sents the  piece,  sssss,  detached  from  the 
plate,  £,  and  tnmed  up :  the  pinion,  9,  has  a 
small  dial,  divided  into  tliirty,  fixed  to  its 
arbor  on  the  upper  side  of  the  plate, «  «,  by 
which  it  can  be  set  so  as  to  regulate  the 
watch  to  the  utmost  nicety :  tttt  (fig.  l) 
are  four  pillars  by  which  the  two  plates^ 
£  E,  of  the  watch  are  held  togeUier ;  an4 
ttii  (fig.  2)  represent  tlie  heads  of  the 
same  pillars  coming  through  the  upper 
plate,  and  small  pins  put  through  to  keep 
the  plate  down. 

WATER,  a  transparent  fluid,  without 
colour,  smell,  or  taste,  in  a  very  small  degree 
compressible ;  when  pure,  ^  not  liable  to 
spontaneous  change ;  liquid  in  the  common 
temperature  of  our  atmosphere,  assiuning  ' 
the  solid  fiirm  at  3!^^  Fahrenheit,  and  the 
gaseous  at  212%  but  returning  unaltered  to 
its  liquid  state  on  resuming  any  degree  of 
heat  between  these  points,  capable  of  dis-* 
4oIving  a  greater  number  of  natural  bodies 
than  any  otiier  fluid  whatever,  especially  of  ' 
those  known  by  the  name  of  the  saline ; 
performing  tlie  most  important  functions  in 
the  vegetable  and  animal  kingdoms,  an4 
entering  largely  into  their  composition  as 
a  constituent  p^rt..^  M^ater  is  formed  of 
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liydrogeBy  combined  with  oxygen,  in  the 
proportion  of  14.4$  to  85.58.  Water  is 
assumed  as  the  standard,  Or  unity,  fin  all 
tables  of  specific  grayity.  A  cubic  inch  of 
ft  weighs,  at  thirty  inches  of  the  barometer, 
and  60^  thermometer,  25t,422  grains.  Wa- 
ter does  not  enter  the  list  of  materia  file- 
dica  of  any  of  tlie  colleges,  but  it  is  so  im- 
portant, both  as  an  article  of  diet,  and  as 
an  agent  in  th^  cure  of  diseases,  diat  a 
brief  account  of  its  varieties  and  properties 
cannot  but  be  i^oper  in  this  place.  The 
purest  natural  water  is  melted  snow,  or 
rain,  collected  in  the  open  fields.  That 
which  falls  in  towns,  or  is  collected  from 
the  roofi  of  houses,  is  contaminated  with 
soot,  animal  effluvia,  and  otheir  impurities  j 
although,  after  it  has  rained  for  some  time, 
the  quantity  of  these  diminishes  so  much, 
that  Morveau  says,  it  may  be  rendered  al- 
most  perfectly  pure  by  means  of  a  little 
baiytic  water  and  exposure  to  the  atmos- 
phere. Rain  water,  after  it  ftlls,  either 
remains  on  the  suiiace  of  the  earth,  of 
penetrates  through  it  until  it  meets  with 
some  impenetrable  obstruction  to  its  pro- 
gress, when  it  bursts  out  at  some  lower 
part,  forming  a  spring  or  well.  The  water 
on  the  surface  of  the  earth  either  descends 
along  its  declivities  hi  streams,  which,  gra- 
dually wearing  channels  for  themselves, 
combine  to  form  rivers,  which  at  last  reach 
'the  sea ;  or  it  remains  stagnant  in  cavities 
of  considerable  depth,  forming  lakes  or 
^onds,  or  on  nearly  level  ground  formuig 
marshes*  Although  the  varieties  of  spring 
waters  are  exceedingly  numerous,  tfiey  may 
be  divided  into,  1.  Tlic  soft,  which  are  suffi- 
ciently pure  to  dissolve  soap)  and  to  answer 
the  purposes  of  pure  water  in  getieral..  f 
The  hard,  which  contain  ekrthy  salts,  de- 
compose soap,  and  are  unfit  for  many  pur* 
looses,  both  in  domestic  economy  and  in 
mannta'ctures.  ^.  The  flhline,  which  are 
strongly  impregnated  With  soluble  salts. 
When  spring  waters  possess  any  peculiar 
character,  they  are  called  mhieral  Waters. 
See  Waters,  minerah 

kiver  water  is  hi  general  sbft,  as  it  Is 
formed  of  spring  water,  which  by  ekposur^ 
becomes  more  pure;  land  runnuig  surface 
water,  whidi  although  turbid  from  particle« 
of  chiy  suspended  in  it,  u  otherwise  veiy 
pure.  Lake  water  is  iimifau*  to  river  water. 
The  water  of  marshes,  on  the  contrary,  li 
exceedingly  impure,  and  often  highfy  fetid, 
from  the  great  proportion  of  animal  and 
Vegetable  matters  eooBtantly  decaying  in 
them. 


So  early  as  the  year  1776,  an  experliBeit 
was  made  by  BIad|oer  to  ascertain  wkat 
Wduld  be  tiie  prodad  of  the  eombostioB  of 
inflammable  irir,  or  hydrogen  gas.  He 
accordingly  set  fire  to  a  bottle  fiiM  «f  il^ 
and  held  a  saucer  over  the  flame,  bot  bo 
soot  appeared  upon  it  as  he  expected,  lor 
it  remained  quite  dean,  and  was  bedewed 
vrith  dreps  which  Were  foand  to  be  psre 
water.  Various  conjectures  were  now 
formed  about  the  nature  of  the  product  of 
the  combustion  of  oxygen  and  hydrogen 
gases.  By  some  it  was  soppoted  the  car- 
boro'c  acid  gas;  bv  others  it  was  coniee- 
tored  it  would  be  the  solphorons  or  sulpha- 
ric  acid..  The  hitter  Was  the  opinioo  of 
M.  Lavoisier.  Such  were  the  experiments 
and  opinions  of  flie  Frendi  chemiita  previ- 
otnly  to  the  year  1781.  Aboal  the  beghihiBg 
of  that  year,  Mr.  Warltire,  a  lectnrer  ia 
natural  philosophy,  had  long  entertained  aa 
opnuou  that  the  combustion  of  bydrogea 
gas  with  atmospheric  anr,  might  defeefBuae 
the  question,  whether  heat  be  a 
body.  Apprehensive  of  daager  in  i 
the  experiment,  he  had  for  tome  time  de- 
dined  it,'  but  was  at  last  encooraged  by 
Dr.  Priestley,  and  accordingly  prepared  aa 
apparatnf  for  the  piupose.  This  was  a 
copper  vessel  properiy  fitted,  and  fified 
with  atmospherical  air  and  hydrogen  gai^ 
which  was  exploded  by  making  tiie  dectric 
spark  pass  through  it.  A  loss  of  weight  of 
two  grains  was  observed  after  the  corabns- 
tion.  A  similar  experiment  was  repeated 
in  dose  gUss  vessels,  which,  though  deaa 
and  dry  before  the  combostiont  became 
immediately  wet  with  mofiatare,  and  liaed 
with  a  sooty  matter.  Thb  sooty  matteiv 
Dr.  Priestley  afterwards  sappoted,  pro- 
ceeded from  the  mercury  wHcfa  bad  been 
employed  in  filling  the  v^aeL  Daring  the 
same  year  Mr.  Cavendish  repeated  the  e\- 
perb^ents  of  Mr.  Waritire  and  Dr.  Priest- 
ley. He  performed  them  several  times 
with  atmospheric  air  and  hydrogen  gas,  m 
a  vessd  wbidi  held  24,000  grains  ef  water, 
^d*  he  never  could  percdve  a  lass  ef 
weight  more  than  one-fifth  of  a  gram,  aad 
often  neae  at  all.  In  all  these  espermeats 
not  the  least  sooty  matter  appeared  m  the 
inside  of  the  gfaus.  To  examine  the  oatart 
of  the  dew  which  appeared  ia  the  taaide-  «f 
the  ghusy  he  bornt  500,000  grain  measarea 
of  hydrogen'gas,  With  aboat  two  aad  a  hatf 
times  thatqnaatltyof  coanaaBair;aBdia 
this  combaMSon  he  obtfintd  one  hnadrad 
aad  thirty-five  gnim  of  water,  wMdi  had 
"  it  waa 
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craporated,  left  no  sensiblo  sedinient  It 
aeemed  to  be  pure  water.  In  another  ex- 
periment, he  exploded,  in  a  glass  globe, 
19^0  grain  measures  of  oxygen  gas,  and 
57,000  of  hydrogen  gas,  by  means  of  the 
electric  spark.  The  result  of  the  experi- 
ment  was  thirty  grains  of  water,  which  con- 
tained a  small  quantity  of  nitric  acid.  Th^ 
experiments  of  Mr.  Cavendish  were  made 
in  the  year  1781,  and  they  are  undoubtedly 
conclusive  with  regard  to  the  composition 
of  water.  It  would  appear  that  Mr.  Watt 
entertained  the  same  ideas  on  this  subject. 
When  he  was  informed  by  Dr.  Priestley  of 
thp  result  of  these  experiments,  he  ob- 
serves, ^  Let  us  consider  what  obviously 
happens  in  the  deflagration  of  hydrogen  and 
oxygen  gases.  These  two  kmds  of  aif 
unite  with  violence,  they  become  red  bq^ 
and  when  cooling  totally  disappear.  When 
the  vessel  is  cooled,  a  quantity  of  water  is 
found  in  it  equal  to  the  weight  of  the  air 
employed.  The  water  is  then  the  only 
remaining  product  of  the  process^  and  wa- 
ter, light,  and  heat  are  all  the  products,  un- 
less there  be  some  other  matter  set  free, 
which  escapes  our  senses.  Are  we  not  then 
authorised  to  conclude,  that  water  is  com- 
posed of  oxygen  and  hydrogen  gases,  d& 
pnved  of  part  of  their  latent  or  elementary 
heat ;  tliat  oxygen  gas  is  composed  of  .wa- 
ter, deprived  of  its  hydrogen,  and  united 
to  elementary  iieat  and  light;  and  that  the 
latter  are  contained  in  it  in  a  latent  state, 
so  as  not  to  be  sensible  to  the  thermometer 
or  to  the  eye.  And  if  light  be  only  a  modi- 
fication of  heat,  or  a  circiunstance  attend- 
iug  it,  or  a  component  part  of  the  hydrogen 
gas,  then  oxygen  gas  is  composed  of  water 
deprived  of  its  hydrogen,  and  united  to 
elementary  jieat."  Thus  it  appears  that 
Mr.  Watt  had  a  just  view  of  the  compo- 
Mtion  of  water,  and  of  the  nature  pf  the  pro- 
cess by  which  its  component  parts  pass  to  a 
liquid  state  from  that  of  an  elastic  fluid. 
Towards  the  end  of  the  same  year,  M.  Ln- 
voiuer  had  made  some  experiments,  the 
result  of  which  surprised  him ;  for  the  pro- 
duct of  the  combustion  of  the  oxygen  and 
liydrogen  gases,  instead  of  being  sulphuric 
or  sttlphttit>us  add,  as  he  expected  it,  was 
pure  vrater.  This  led  him  to  procure  an 
apparatus,  with  vrbich  the  experiment  might 
be  performed  on  a  large  scale,  and  vrith 
more  accnracy  and  precision.  Accordingly 
the  experiments  were  performed  on  the 
tweaty-foiulh  of  June,  1783,  in  presence 
of  sevenl  academidansi  and  also  of  Sir 
Charles  Blagden,  who  was  at.  that  tune  in 
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Paris.  A  simihir  experiment  was  after- 
wards  performed  by  M.  Monge,  with  the 
same  result ;  and  it  was  repeated  again  by 
Lavoisier  and  Meusnicr,  on  a  scale  so  large 
as  to  put  the  matter  beyond  a  doubt.  The 
'  conclusion,  tlierefore,  from  the  whole  was, 
that  water  is  composed  of  oxygen  and  hy- 
drogen. Water  exists  in  three  different 
states  ;<  in  the  solid  state,  or  state  of  ice,  in 
the  liquid,  and  in  the  state  of  vapour  or 
steam.  Its  principal  properties  have  al- 
ready been  detailed  in  treating  of  the 
effects  of  caloric.  It  assumes  the  solid 
form  when  it  is  cooled  down  to  the  tempe- 
rature of  5^.  In  this  state  it  increases  in 
bulk,  by  which  it  exerts  a  prodigious  ex- 
pansive force,  which  is  owing  to  the  new 
arrangement  of  its  particles,  wbicli  assume 
a  crystalline  form,  the  crystals  crossing 
each  other  at  angles  of  60°  or  120^.  Hie 
specific  gravity  of  ice  is  less  tlian  that  of 
water.  When  ice  is  exposed  to  a  tempe- 
rature above  32°,  it  absorbs  caloric,  which 
then  becomes  latent,  and  is  converted 
mto  the  liquid  state,  or  that  of  water.  At 
the  temperature  of  42*f ,  water  has  reached 
its  maximum  of  density.  According  to  the 
experiments  of  Lefevre  Gineaux,  a  Frenchi 
cubic  foot  of  distilled  water,  taken  at  its 
maximum  of  density,  is  equal  to  70  pounds, 
223  grains  French,  equal  629,452.9492 
troy  grains.  An  English  cubic  foot  at  tha 
same  temperature  weighs  437,102.4946 
grains  troy.  By  Professor  Kobinson's  ex- 
periments it  is  ascertained,  that  a  cubic  foot 
of  water,  at  the  temperature  of  55°,  weighs 
998.74  avoirdupob  ounces,  of  437.6  grains 
troy  each,  or  about  1^  ounce  less  than  1000 
avoirdupois  ounces.  When  water  is  exposed 
to  the  temperature  of  212°,  it  boiU;  and  if 
this  temperature  be  continued,  tlie  whole  is 
converted  into  an  elastic  invisible  fluid* 
called  vapour  or  steam.  This,  as  has  been 
already  shown,  is  owing  to  tlie  absorption 
of  a  quantity  of  caloric,  which  is  necessary 
to  retain  it  in  the  fluid  form.  In  thb  state 
it  is  about  1-800  times  its  bulk  when  in 
the  state  of  water.  This  shows  what  an  ex- 
pansive force  it  must  ctert  when  it  is  con* 
fined,  and  hence  its  appUcation  in  the 
steam  engine,  of  which  it  is  the  moving' 
power. 

Waters,  mineral.  The  complete  and  ac* 
curate  analysis  of  mineral  waters  is  one  of 
the  most  dithcult  subjects  of  chemical  re- 
seslrch,  and  requires  a  very  extensive  ac- 
quaintance with  the  properties  and  habi- 
tudes of  a  numerous  class  of  substances. 
Such  roiunteness,  however,  is  scarcely  erer 
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reqnired  in  the  experiments  that  are  sabser- 
▼ient  to  the  ordinary  parposes  of  Kfe ;  a  ge« 
neral  knowledge  of  the  composition  of  bo- 
dies being  sufficient  to  assist  in  directing 
the  most  nseful  applications  of  them.  In- 
stead therefore  of  giving  a  vp,Ty  ample  de- 
tail of  ^11  the  methods  pointed  oat  by  Kir- 
wan  and  others,  we  shall  describe  tli^  means 
which  are  most  generally  useful  in  re- 
searches, of  thb  kmd. 

'  Before  lany  proceeding  is  made  in  the 
analysis  of  a  water,  it  is  proper  to  inquire 
into  its  natural  history,  and  to  examine  at- 
tentively its  physical  characters.  The  tern- 
,  peratore  of  the  water  must  be  careliiUy  ob- 
served, and  the  quantity  inquired  into,  which 
it  yields  in  a  given  time.  The  sensible  qua- 
lities of  taste,  smell,  degree  of  transparen- 
cy, &C.  are  also  best  ascertained  at  tlie 
fountain-head.  The  specific  gravity  of  the 
water  must  also  be  found.    See  Gravity, 

Hie  readiest  way  of  judging  of  the  con- 
tents  of  mineral  waters  are  by  applying 
tests  or  re-agents,  the  chief  of  which  are  the 
following : 

If^^u^im  of  Utmus  is  a  test  of  most  un- 
combined  acids. 

If  the  infusion  redden  the  unboiled,  but 
not  the  boiled  water,  we  may  infer,  that 
the  acid  is  volatile,  and  most  probably,  the 
carbonic.  Sulphuretted  hydrogen  gas,  dis- 
solved in  water,  also  reddens  litmus,  but 
not  after  boiling. 

To  ascertain  whether  the  change  be  pro- 
duced by  carbonic  acid,  or  by  sjilphuretted 
hydrogen,  when  experiment  shows  that  the 
reddening  cause  is  volatile,  add  barytic  wa- 
ter, lliis,  if  carbonic  acid  be  present,  will 
occasion  a  precipitate,  which  will  dissolve, 
with  effervescence,  on  adding  a  little  muri- 
atic acid.  Sulphuretted  hydrogen  may  also 
be  contained,  along  with  carbonic  acid,  in 
tliesame  watery  which  will  be  determined 
by  the  tests  hereafter  to  be  described.  Pa* 
per  tinged  with  litmus  is  also  reddened  by 
the  presence  of  carbonic  acid,  but  regains 
Hs  blue  colour  on  drying. 

Iilflision  of  LUmus  reddened  by  Phosphoric 
Add, — Tincture  of  BrazU-tcoodj^liicture 
of  Turmeric,  and  Paper  stained  with  each  of 
these  three  Substances, — Tinctwe  of  Red  CaXh 
bage,^h\{  tiieae  different  tests  have  one 
and  the  same  object. 

Inlusion  of  litmus,  reddened  by  phospho- 
ric acid,  or  litmus  paper  reddened  by  it, 
has  its  blue  colour  restored  by  alkalies  and 
eartlis,  and  by  carbonated  alkalies  and  car^ 
bonated  earths.    Turmeric  paper  and  tinc- 


ture are  changed  to  a  red^^  brows  by 
alkalies^  wheAer  freed  from  carbonic  add 
or  not;  by  earths,  freed  from  carbonic  add, 
but  not  by  carbonated  earths. 

The  red  infusion  of  Brazil-wood,  and  pa- 
per stained  witii  it,  become*  bhie  by  alka- 
lies and  earths,  and  even  by  the  latter, 
when  dissolved  by  an  excess  of  carbonic 
acid.  In  the  last  mentioned  case,  however, 
the  change  will  either  cease  to  appear,  or 
will  be  mnch  less  remarkable  vriien  the  wa- 
ter has  been  boiled. 

llncture  of  cabbage  is,  by  the  same 
causes,  turned  green ;  as  b  also  paper  stain* 
ed  with  the  juice  of  die  violet,  or  with  the 
scrapmgs  of  radishes. 

Tincture  of  ^oib.— Tincture  of  galls  is 
employed  for  discovering  iron,  with  which 
it  produces  a  black  tinge.  The  iron,  bow- 
erer,  in  order  to  be  detected  by  tiiis  test, 
most  be  m  the  state  of  a  red  oxide,  or,  if 
oxydized  in  a  less  degree,  ito  effects  wiB  not 
be  apparent,  unless  after  standing  soatt 
time  in  contact  with  the  air.  By  applyi^ 
this  test  before  and  after  evaporatioB,  or 
boiling,  we  may  know  whether  the  iron  be 
held  in  solution  by  carbonic  add,  or  by  a 
fixed  add ;  for, 

1.  If  it  produce  its  e^ct  before  the  ap- 
plication of  heat,  and  not  afterward,  carbo- 
nic acid  is  the  solvent. 

%  If  after,  as  well  as  before,  a  iked  and 
vulgaHy  called  mineral  add  is  the  solvenc 

3.  If,  by  the  boiling,  a  yellowish  pow« 
der  be  predpitated,  and  yet  galls  contiaat 
to  strike  the  water  bUck,  the  iron,  as  often 
happens,  is  dissofved  both  by  carbonic 
add  gas  and  by  a  fixed  add. 

Sulphuric  i4<;id.— Sulphuric  add  discoven, 
by  a  slight  effervescence,  the  presence  of 
.carl>onic  add,  whether  nncomblned  or  onit- 
ed  with  alkalies  or  earths. 

2.  If  lime  be  present,  the  addltiCMi  of  snl- 
phttric  add  occasions,  after  a  few  days,  a 
white  precipitate. 

3.  Bary  tes  is  precipated  instantly,  in  the 
form  of  a  white  powder^ 

4.  Nitric  or  muriatic  salts,  in  a  dry  stale, 
or  dissolved  in  very  little  water,  on  adding 
sulphuric  add,  and  applying  h«at,  are  de- 
composed :  and  if  a  stopper,  moistened  with 
solution  of  ammonia,  be  held  over  tibe  vta- 
sel,  white  clouds  will  appear.  For  distin- 
guishing whether  nitric  or  mnriatic  add  be 
the  cause  of  this  appearance,  rales  wiB  be 
given  hereafter. 

Oxalic  Add  and  Odcoiofst.— This  acid  is 
a  most  ddicate  test  of  hme,  which  it  tef^^ 
rates  fivm  all  its  combinations* 
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1.  If  a  wtter,  which  is  precpitated  by  ox- 
alic acid,  become  milky  on  adding  a  wa- 
tery »olotion  of  carbonic  acid,  or  by  blow- 
ing air  throosh  it  from  the  longs,  by  means 
of  a  qoill  or  glass  tube,  we  may  infer  that 
lime  (or  barytes  which  has  never  yet  been 
fi>und  pure  in  waters)  is  present  in  an  no- 
combined  state. 

t.  If  the  oxalic  acid  occasion  a  precipi- 
tate before,  but  not  ai^er  boiling,  the  lime 
is  dissolved  by  an  excess  of  carbonic  acid. 

S.  If  af^er  boiling,  by  a  fixed  acid.  A 
considerable  excess  of  any  of  tlie  mineral 
adds,  however,  prevems  the  oxalic  acid  from 
occ^oning  a  precipitate,  even  tliongh  lime 
be  present ;  because  some  acids  decompose 
the  oxalic,  and  others,  dissolving  tlie  oxa- 
late o^'  lime,  prevent  it  from  appearing. 
(Vide  Kirwan  on  Waters,  page  88). 

The  oxalate  of  ammonia,  or  of  potash,  are 
not  liable  to  the  above  objection,  aod  are 
preferable,  as  re-agents  to  the  oncombmed 
acid.  Yet  even  these  oxalates  tail  to  detect 
lime  when  supersaturated  with  muriatic  or 
oitric  acids ;  and,  if  such  an  excess  be  pre- 
sent, it  must  be  saturated,  before  adding 
the  test,  witli  ammonia.  A  precipitate  will 
then  be  produced. 

The  quantity  of  Ihne,  contained  in  the 
precipitate,  may  be  known,  by  first  igniting 
it  with  access  of  air,  which  converts  the 
oxalate  into  a  carbonate ;  and  by  expelling 
from  this  last  the  carbonic  acid,  by  a  strong 
beat,  in  a  eovered  crucible.  According  to 
Dr.  Marcet,  117  grains  of  sulphate  of  lime 
give  100  of  oxalate  of  lime,  dried  at  160^ 
Fahrenheit. 

Roate  of  ammoDta  is  also  a  most  delicate 
test  of  lime. 

Barytie  Water, — 1.  Barytic  water  is  a 
very  effectual  test  for  detecting  the  pre- 
sence of  carbonic  acid,  with  which  it  forms 
a  precipitate,  which  is  soluble  with  effer- 
vescence in  dilote  nitric,  or  better  in  mu- 
riatic acid. 

3.  Barytic  water  is  also  a  most  sensible- 
test  of  solphoric  add  and  its  combaiations, 
which  it  indicates  by  a  precipitate  not  ao- 
loble  ID  Dioriatic  acid. 

MeiaU. — Of  the  anetab,  silver,  bismuth, 
and  merciury,  are  tests  erf*  the  presence  of 
hydro-sulpborets,  and  of  solphnretted  hy- 
drogen gas.  If  a  little  quicksilver  be  put 
into  a  bottle,  contaimng  water  uupregoated 
with  either  of  these  substances,  its  surface 
sooo  accfuires  a  black  film,  and,  on  shakmg 
the  bottle,  a  bkiekisb  powder  separates 
from  it.  Silver  leaf  and  bismuth  are  speed* 
ily  tarnished  by  the  same  caose. 


Sulphate,  NUr^e^  ami  Acetate  if  SU- 
ver. — These  solutions  are  all,  in  80in«s  mea- 
sure, applicable  to  the  same  purpose. 

They  are  pecoliarly  adapted  to  the  disco- 
very of  muriatic  acid  and  of  muriates,  with 
which  they  form  a  white  precipitate.  A 
precipitation,  however,  may  arise  trom  other 
causes,  which  it  may  be  proper  to  state. 
The  solutions  of  silver  in  acids  are  precipi- 
tated by  carbonated  alkalies  and  earths. 
The  agency  of  the  alkalies  and  earths  may 
be  prevented,  by  previously  saturating  them 
with  a  few  drops  of  the  same  acid  in  which 
the  silver  is  dissolved.  Tlie  nitrate  and  ace- 
tate of  silver  are  decomposed  by  the  sul- 
pharic  and  sulphureous  acids ;  but  tliis  maj 
be  prevented  by  adding,  previously,  a  few 
drops  of  nitrate  or  acetate  of  barytes,  and, 
after  allowing  the  precipitate  to  subside, 
the  clear  liquor  may  be  decanted,  and  the 
solution  of  silver  added.  Should  a  preci- 
pitate now  take  place,  the  presence  of  mu- 
riatic acid,  or  some  of  its  combinations, 
may  be  suspected.  To  obviate  uncertain- 
ty, whether  a  precipitate  be  owing  to  suU 
phuric  or  muriatic  acid,  a  solution  of  sul- 
phate of  silver  may  be  employed,  which, 
when  no  uncombined  alkah,  or  earth,  is  pre- 
sent, is  aftected  only  by  the  latter  acid. 

The  solutions  of  silver  are  also  precipi- 
tated by  sulphuretted  hydrogen,  and  by 
hydro-sulphurets ;  but  the  precipitate  is 
tlien  reddisli,  or  brown,  or  black ;  or  it 
may  be  at  first  white,  and  afterwards  be- 
come speedily  brown  or  black.  It  is  solu- 
ble, in  great  part,  in  dilute  nitrous  acid, 
which  is  not  the  case  if  occasioned  by  mu- 
riatic or  sulphuric  acid. 

'the  solutions  of  silver  are  precipitated 
by  extractive  matter ;  but  in  this  case  also 
the  precipitate  has  a  dark  colooryand  is  so- 
luble in  nitrous  acid. 

-  Acetate  rf  I.ead.— Acetate  of  lead  is  a  test 
of  sulphuretted  hydrogen  and  of  hydro-sul- 
phorets  of  alkahes,  which  occasioo  a  blac;k 
precipitate ;  and  if  a  paper,  on  which  cha- 
racters are  traced  with  a  solotion  of  acetate 
of  leadi  be  held  over  a  portion  of  water 
containing  sulphuretted  hydrogen  gas,  they 
are  soon  rendered  visible,  especially  when 
the  water  is  a  little  warmest. 

Muriate,  Nitratey  and  Acetate  of  Barytes. 
— ^Tbese  solutions  are  all  most  delicate  tests 
of  sulphuric  acid  and  of  its  combinations, 
with  which  they  give  a  white  precipitate, 
insoluble  in  dilute  nmriatic  acid.  They  are 
decomposed,  however,  by  carbonated  alka- 
lies; but  the  precipitates,  occasioned  by 
carbonates,  ia  soluble  in  dilute  orariatio  or 
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nitric  ftdd,  with  ^tffmctmce,  wid  may 
eten  be  prerented  by  adding  prerioiisly  a 
few  drops  of  the  same  add  as  that  eon- 
tained  in  tfae  barytic  sah^  wfaicb  is  em- 
ployed. 

One  hundred  grains  of  dry  solpbate  of 
barytes  contain  (according  to  KUproth, 
vol  i.  p.  168.)  abont  45|  of  salphnric 
adidy  of  the  specific  grarity  1850 ;  accord- 
ing to  Clayfield,  (Nicholson's  Jooma), 
4to.  iii.  38.)  S3  of  add,  of  spedfic  gra- 
vity 21240 ;  according  to  TheTuard^  after  cal- 
dnatton,  about  25 ;  and  according  to  Mr. 
Kirwan,  after  ignition,  23.5  of  real  add. 
The  same  chemist  states,  that  170  grains  of 
ignited  sulphate  of  baryta  denote  100  of 
dried  sulphate  of  soda  -,  while  136.30  of  the 
same  substance  indicate  100  of  dry  sulphate 
of  potash ;  and  100  parts  result  from  tfae 
precipitation  of  52.11  of  sulphate  of  mag- 
^  nesia. 

From  Klaproth's  experiments,  it  appears 
that  1000  grains  of  sulphate  of  barytes  indi- 
cate 595  of  desiccated  sulpliate  of  soda, 
or  1416  of  the  crystallized  salt.  The  same 
chemist  has  shown,  that  100  grains  of  sul- 
phate of  barytes  are  produced  by  the  pred- 
pitation  of  ^1  grains  of  sulphate  of  lime.. 

Prussiaiea  of  Potash  and  of  Ume.—O^ 
these  two,  the  prussiate  of  potash  is  the 
most  eligible.  Wlien  pure,  it  does  not 
speedily  assume  a  blue  colour,  on  the  addi- 
tion of  an  acid,  nor  does  it  immediately  pre-  * 
cipitite  muriate  of  barytes. 

Prttssiate  of  potash  is  a  very  sensible  test 
•of  iron,  with  the  dilutions  of  which  in  adds 
it  produces  a  Prussian  blue  precipitate,  in 
consequence  of  a  double  elective  affinity. 
To  render  its  ejects  more  certab,  how- 
ever, it  may  be  proper  to  add,  previously, 
to  any  water  suspected  to  contain  iron,  a 
little  muriatic  acid,  with  a  view  to  the  sa- 
turation of  nncombined  alkalies  or  earths, 
which,  if  present,  prevent  the  detection  of 
very  minute  quantities  of  iron. 

1.  If  a  water,  after  boiling  and  filtration, 
does  not  afford  a  blue  precipHate,  on  the 
addition  of  prussiate  of  potash,  the  solvent 
of  the  iron  may  be  inferred  to  be  a  volatile 
one,  and  probably  tfae  carbonic  add. 

2.  Should  the  predpitation  en^ua  in  the 
boiled. water,  tlie  solvent  is  a  fitedadd, 
tlie  nature  of  which  must  be  ascertained  by 
other  teats. 

In  using  the  prussiate  of  potash  for  the 
discovery  of  iron,  considerable  caution  is 
necessary,  in .  order  to  attain  accnrate  re- 
salts.  The  prussiate  slionid,  on  aU  occa-' 
sions,  be  previously  ciystalliaed ;  and  the- 


qoantity  of  oxi4e  of  irott  esMBtial  t«  itoc 
stitntion,  or  at  laast  an  inwiable  i 
Btment,  shoold  be  pfevkmily  i 
the  following  manner:  Ezpoae  a 
wdght  of  the  crystallized aait  tonlow  red 
heat  in  a  silver  cmdble.  After  fiiiasig  wA 
boiling  up,  it  will  become  diy,  and  w9 
tben  bUcken.  Let  it  cool;  wash  offte 
sofaibktpart ;  collect  the  rest  o«  nfiiler  \  diy 
it,  and  agam  cakine  it  with  a  Httle  was. 
Let  it  be  again  weighed,  and  tfae  resait  vni 
show  the  proportion  of  oxide  of  Iran  prcaeat 
in  the  salt  which  has  been  *»^"*^'»*^  TVi 
varies  firom  22  to  30  and  upwards  per  eest 
When  tfae  test  is  emptoyed  for  diacoyeri^ 
iron,  let  a  known  weight  of  tfae  salt  be  dn- 
solved  in  a  given  quantity  of  water ;  add 
die  solution  gradually;  and  obserre  ham 
much  is  ezpemled  in  effecting  tfaeprecip* 
tation.  Before  ooUeetnig  tfae  predpitale, 
warm  the  liquid,  wfaicfa  generally  thiaas 
down  a  finrtber  portion  dT  Promian  blae. 
Let  the  whole  be  washed  and  diiad,  ani 
then  ignited  witfa  wax.  From  the  wci|jkt 
of  the  oxide  obtained^  dedact  that  qaaaliiy, 
wfaicfa,  by  the  former  experimeot,  is  knswa 
to  be  present  in  the  pmssiate  that  faaa  faeca 
added ;  and  tfae  renudnder  will  denote  ttt 
quantity  of  oxide  of  iron  present  in  tfae  li- 
quor whicfa  is  under  examination. 

SwcvmU  ff  Soda  and  Suedaate^Aimmt 
ma  are  also  tests  for  iron. 

In  applying  these  agents,  it  is  necs— y 
not  to  use  more  than  is  snfildent  for  the 
purpose ;  becanse  an  excess  of  them  re-fc 
solves  the  precipitate.  Tfae  best  node  sf 
proceeding  is  to  heat  the  solntioo  ceataia- 
ing  iron,  and  to  add  gradaally  tfae  laJatisn 
of  sucdnate,  until  it  ceases  to  prodace  say 
eflect  A  brownish  precipitate  it  shtasaf  i^ 
consisting  of  sacdaate  of  iron.  This,  wica 
heated  with  a  little  wax,  in  a  low  red  iKal, 
gives  an  oxide  of  iron  containing  abaat  s^ 
venty  per  cent  of  tiM  metal. 

Tlie  succinates,  however,  predpHale  ala- 
mine,  provided  there  be  ao  coMdenUe 
excess  of  add  ui  tfae  afanninoas  salt.  Oa 
magnesia  they  have  ao  action,  and  hcnc* 
they  may  b^  snccessfofly  eun^loyed  aa  te 
separation  of  tlwte  two  eartfaa. 

Phat^ute  af  SmI«.— -An  easy  and  sifaia- 
ble  method  of  predpitatiag  magnesia  fam 
been  -suggested  by  Dr.  WaUaatan.  U  it 
founded  on  the  piapcity  which  fidyaea* 
Indized  carbonate  e€  ammonia  pasMSMS; 
first  to  dissolve  the  oaihanale  af  nrngacsis 
formed,  when  it  is  added  tolheaakniadaf 
magnesianeaN*  For  this  poipaae  a  aohrtiaa 
of  carbonate  of  aipnoniay  prepared  with  t 
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portira  of  that  salt  wfaiob  has  been  eipoMd, 
fpread  on  a  paper,  for.  a  few  hours  to  the 
air,  as  to  be  added  to  the  soktion  of  the 
magnesvui  salt  safficiently  concentrated; 
or  to  a  water  suspected  to  contain  magne- 
sit,  after  being  very  much  reduced  by  eva- 
poration. No  precipitate  will  appear,  till 
a  solution  of  phosphate  of  soda  is  added, 
when  an  abundant  one  will  fall  down.  Let 
this  be  dried  in  a  temperature  not  exceed- 
iag  lOQB  Fahrenheit.  Onehandred  grains 
of  it  will  indicate  nmeteen  of  magnesia,  or 
about  sixty-four  of  muriate  4>f  magnesia. 

BhtriaU  ff  lims.— 'Muriate  of  lime  4s 
imacipaUy  of  use  in  discovering  the  pre* 
sence  of  alkaline  carbonates,  which,  though 
they  very  rarely  occur,  have  sometimes 
beoi  foimd  in  mineral  waters.  Of  all  the 
tiiree  alkaline  carbonates,  muriate  of  lime 
is  a  suftcient  re^agent ;  for  those  salts  se- 
parate from  it  a  oarbonate  of  lime,  soluble, 
witii  efiervescence,  in  muriatic  add. 

With  respect  to  the  discrinunation  of  the 
diflerent alkalies,  potash  maybe  detected 
by  muriate  of  plathMu  Carbonate  of  ammo- 
ma  may  be  discovered  by  its  smell ;  and  by 
its  precipitating  a  nentral  salt  of  alomine, 
while  it  has  no  action  apparently  on  mag- 
aesian  salts. 

To  estimate  the  proportion  of  an  alkaline 
carbonate  present  in  any  water,  saturate 
its  base  vrith  sulphuric  add,  and  note  the 
weif^t  of  real  acid  which  is  required.  Now 
100  grains  of  real  sulphi|ric  add  saturate 
121.48  potash,  and  78.32  soda. 

^■olysif  •/  Waters  hf  Evaporation,'^ 
The  reader,  who  may  wish  for  rules  for  the 
complete  and  accurate  analysis  of  mineral 
waters,  will  find  in  almost  every  chemical 
wKk  a  chapter  allotted  to  this  subject  He 
amy  consult  Kirwan^  *'  Essay  on  the  Ana- 
lysb  of  Mineral  Waters,"  London,  1799. 

Before  evapomtion,  however,  the  gaseous 
pradncta  of  the  water  must  be  collected, 
which  nay  be  done  by  filling  with  it  a 
large  glass  bottle,  «r  retort,  capable  oifbold- 
iog  wibmat  fifty  cubic  hiches,  and  fiimished 
with  m  gromid  stopper  and  bent  tube.  The 
bottle  is  to  be  plaoed  up  to  its  neek  m  a 
kettle  filled  with  bone,  whidi  must  be  kept 
boiling  Ibran  hour  or  two,  reaewhig,  by 
ireali  portions  of  hot  water,  mknt  is  lost  by 
evapomtion.  The  disengaged  gas  is  con- 
veyed, by  a  bent  tube,  into  a  graduated 
jar,  filled  vrith,  and  inverted  in,  mercury, 
where  its  balk  is  to  be  determined.  On  the 
first  ifloprtssion  of  the  heat,  however,  the 


water  will  be  expanded,  and  portions  will 
continue  to  escape  into  the  graduated  jar 
till  the  water  has  obtained  its  maximum  of 
temperature.  This  must  be  suffered  to  es- 
cape, and  its  quantity  to  be  deducted  fi-om 
that  of  the  water  submitted  to  experiment. 

Li  determining,  with  precision,  the  quan* 
tity  of  gas,  it  is  necessary  |to  attend  to  the 
state  of  tjbe  barometer  and  thermometer. 

The  gases  most  commonly  found  in  mine- 
ral waters,  are  eaHnnuc  add;  sulpkuretted 
hfdrogen;  nUrogem;  oxygon  gas;  and,  in 
the  neighbourhood  of  volcanoes  only,  sul- 
pkmroons  and  gas. 

To  determine  the  proportion  of  the  gases, 
constituting  any  mixture  obtained  from  a 
mmeral  water  in  the  foregoing  manner,  the 
foUowmg  experiments  may  be  made.  If 
the  use  of  re-agents  has  not  detected  the 
presenee  of  sulphuretted  hydrogen,  and 
there  is  reason  to  believe,  fi-om  the  same 
evidence,  th|t  carbonic«dd  forms  a  part  of 
the  mixture,  let  a  graduated  tube  be  nearly 
filled  with  it  over  quicksilver;  pass  up  a 
small  portion  of  solution  of  potash,  and  agi- 
tate this  in  contact  with  the  gas;  the" 
amount  of  the  dimmution  will  show  how 
much  carbonic  add  has  been  absorbed; 
and,  if  the  quantity  submitted  to  experi- 
ment was  an  aliquot  part  of  the  whole  gas 
obtained,  it  is  esy  to  infer  the  total  quan- 
tity present  m  the  water.  The  unabsorb- 
able  residuum  consisU,  most  probably,  of 
oxygen  and  azotic  gases ;  and  the  propor- 
tion of  these  two  is  best  learned  by  the  use 
of  Dr.  Hope^  eudiometer. 
»  If  sulphuretted  hydrogen  be  present, 
along  with  carbonic  add,  the  separation  df 
these  two  is  a  problem  of  some  difficulty. 
Mr.  Kirwan  recommends,  that  a  grs^luated 
gtass  vessel,  completdy  filled  with  the  mix- 
ture, be  removed  into  a  vessel  containing 
nitrous  add.  This  iostantiy  condenses  the 
sulphuretted  hydrogen,  but  not  the  car- 
bonic add  gas.  It  seems  to  be  a  more  eli- 
gible mode  to  condense  the  sulphuretted 
hydrogen  by  oxymuriatic  add  gas  (obtahi- 
ed  fit>m  muriatic  and  hyper-oxymuriate  of 
potash),  adding  the  lattei*  gas  very  cau- 
tiously, as  long  as  it  produces  any  condensa- 
tion. Or,  perhaps,  a  better  plan  of  efie<;t- 
ing  the  separation  is  the  following,  recom- 
mended by  Mr.  Henry:  half  fill  a  graduated 
phial  with  the  mixed  carbonic  acid  and  sul- 
phuretted hydrogen  gases,  and  expel  the 
rest  of  the  water  by  ofynrariatic  add  gas. 
Let  the  month  of  the  bottie  be  then  closed  ' 
4fith  a  well  ground  stopper,  and  let  the. 
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wixtnre  be  kept  twenty>fbiir  hours.  Then 
witlidrmw  the  stopper  under  witer,  a  qmm- 
tity  of  which  flaid  will  imnediatefy  msh  io. 
AUow  the  bottle  to  stand  half  an  honr  with 
out  aiptation.  The  rednadant  oxymiiriatjc 
acid  gas  will  thus  l>e  absorbed ;  and  very 
little  of  the  carbonic  acid  will  disappear, 
i^opposing  that»  to  ten  mbic  inches  of  the 
mixed  gases,  ten  inches  of  oxymnriatic  gas 
have  been  added,  and  that,  after  absorp- 
tion, by  standing  over  water,  five  inches  re- 
main, tbe  result  of  this  experiment  shows, 
that  the  mixtnre  consisted  of  equal  parts  of 
sulphuretted  hydrogen  and  carbonic  acid 
ga^es. 

Whenever  this  complicated  admixture  of 
cases  occurs,  as  in  the  Harrowgate,  and  in 
some  of  the  Cheltenham  waters,  it  is  ad- 
visable to  operate  separately  on  two  por- 
tions of  gas,  with  the  view  to  determine,  by 
the  one,  the  quantity  oi  carbonic  acid  and 
sulphuretted  .hydrogen  ;.and  that  of  azote 
and  oxygen  by  the  other.  In  the  latter  in- 
stance, remove  both  the  absorbable  gases 
by  caustic  potash,  and  examine  the  remain- 
der in  the  manner  already  directed. 

Nitrogen  gas  sometimes  occurs  in  mine- 
ral waters,  almost  in  an  nmnixed  state. 
Wlien  tliis  happens,  the  gas  will  be  known 
by  the  characters  iilready  described  fs  be- 
longing to  it.  Snlpliureous  acid  gas  may 
be  detected  by  its  peculiar  f>mell  of  burning 
sulphur,  and  by  its  discharging  the  colour 
of  an  infusion  of  roses,  which  has  been  red- 
dened by  the  smallest  quantity  of  any  acid 
adequate  to  the  effect. 

(a)  The  water  should  ne^t  be  evapora^d 
to  dryness.  The  dry  mass,  when  collected 
and  accurately  weighed,  is  to  be  put  in  a 
bottl&  and  higlily  rectified  alcohol  poured 
on  it,  to  the  depth  of  an  inch.  After  hav- 
ing stood  a  few  hours,  and  been  occasion- 
ally shaken,  pour  the  whole  on  a  filter,  wash 
it  with  a  little  more  alcohol,  and  dry  and 
weigh  the  remainder. 

(6)  To  the  undissolved  residue  add  nine 
times  its  weiglit  of  cold  distilled  water; 
shake  the  mixtnre  frequently;  and,  after 
some  time,  filter;  ascertaining  the  loss  of 
weight. 

(c)  Boil  the  residuum,  for  a  quarter  of 
an  honr,  in  sometimes  more  than  five  hun- 
dred times  its  weight  of  water,  and  after- 
wards filter. 

((/)  The  residue,  which  roust  be  dried 
and  weighed,  is  no  longer  sohible  in  water 
or  alcohol.  If  it  has  a  brown  colour,  de- 
poting  the  presence  of  iron,  let  it  be  moist- 


ened with  water,  and  exposed  ta  the  mt$ 
rays  for  some  weeks. 

I.  The  solution  in  alcohol  (a)  may  eoa- 
tain  one  or  all  of  the  following  salu:  mi- 
riatesof  lime,  magnesia,  or  barytes,  or  ni- 
trates  of  the  same  earths.  Somefime!,  abo, 
the  alcohol  may  take  i|p  sulphate  of  iroo,  is 
which  tlie  metal  is  highly  oxydixed,  ai  will 
appe4r  by  i^s  reddish-brown  colonr. 

I.  In  order  to  discover  the  quality  tai 
quantity  of  the  ingredients,  evaporate  to 
dryness ;  weigh  the  residuum ;  add  abore 
half  its  weight  of  strong  sulphnric  acid ;  md 
apply  a  moderate  heat  The  naoatic  or 
nitric,  acid  will  be  expelled,  and  vriR  be 
known  by  the  colour  of  their  fiuMs;  tbe 
former  being  white,  and  the  latter  oraDS^ 
coloured. 

t.  To  ascertain  whether  Ihne  or  InafD^ 
sia  be  the  basis  of  |ie  salts,  let  the  beat  be 
continued  till  no  more  fumes  arise,  sod  lei 
it  then  be  raised  to  expel  tlie  excesi  of  nl- 
phnric  acid.  To  the  dry  mass,  add  twice 
its  weight  of  distilled  water.  This  will  tike 
up  the  sulphate  of  magnesia,  and  leave  the 
sulphate  of  lime.  The  two  solpbatei  mtf 
be  separately  decomposed,  by  boiKai;  with 
three  ■  or  four  times  their  weight  of  caibo* 
nate  of  potash.  The  carbonates  of  fine 
and  magnesia,  tbns  obtained,  may  be  »f^ 
rately  dbsolved  in  muriatic  add,  and  ef>* 
porated.  The  weif^it  of  the  dry  salts  «il 
inform  us  how  much  of  each  the  aloobolM 
taken  up.  Lime  and  magnesia  may  abo  be 
separated  by  the  use  of  phosphate  of  soda. 

II.  The  watery  solution  (6)  may  eoatoia 
a  variety  of  salts,  the  accurate  separatioi 
of  which  from  each  other  b  a  pnbkm  of 
considerable  difficulty. 

1.  Tlie  analysis  of  this  solution  wmy  be 
attempted  by  crystallization.  For  this  pw- 
pose  let  one  half  be  evaporated  by  a  ver^ 
gentle  heat,  not  eiteeeding  80»  or  90». 
Slionld  any  crystals  appear  on  the  lai^ 
of  the  sohitiou,  while  hot,  in  the  fbrai  of  < 
pellicle,  let  them  be  separated  and  dri^ 
on  bibulous  paper.  These  are  "«"•*•  * 
soda,  or  common  salt.  The  reaMinifl|i^ 
lution,  on  cooting  very  gradually*  will  p(^ 
haps  afibrd  crystals  ^tingnishable  by^a^ 
form  and  other  qualities.  When  tario* 
salts,  however,  are  cootmined  in  the  «■« 
solution,  it  is  extremely  difficult  to  ob«* 
them  sufficiently  distinct  to  ascertaia  4* 
kind. 

t.  Tht  nature  of  the  saline  coBle»ti««< 
therefi>re  be  examined  by  tcf  Is  <*  •** 
agents. 
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The  presence  -of  an  nncombined  a1« 
kali,  as  well  as  micombined  acids,  will 
be  discovered  by  the  stained  papen, 
and  tests  aJready  pointed  oat.  Tbe  ve- 
getable alkali,  or  potash,  may  be  distin- 
innshed  from  the  mineral,  or  soda,  by  ma- 
riate  of  phitina. 

It'  neutral  salts  be  present  in  the  so* 
Intion,  we  have  to  ascertain  both  the  nA- 
turo  of  the  acid,  and  that  of  the  base. 
This  may  be  done  by  attention  to  the 
mles  already  ^ven^  for  the  application  of 
test.^,  which  it  is  unnecessary  to  repeat  in 
this  phice. 

III.  The  solntion  by  boilinji;  water  con- 
tains scarcely  any  thing  besides  sulphate  of 
lime. 

IV.  The  residunm  (d)  is  to  be  digested 
in  distilled  vinepir,  which  takes  up  magne- 
sia and  lime,  but  loaves,  undissolved,  alu- 
mine  and  highly  oxydized  iron.  Evaporate 
the  solution  to  dryness.  If  it  contain  ace- 
tate of  lime  only,  a  substance  will  be  ob- 
tained which  does  not  attract  moisture  from 
the  air ;  if  magnesia  be  present,  the  -mass 
will  deliquesce.  To  separate  the  lime  from 
the  magnesia,  proceed  as  in  I. 

Tlie  residne  Insohible  in  acetons  acid, 
nay  contain  alnmine,  iron,  and  silex.  The 
two  first  may  be  dissolved  by  muriatic  acid, 
lirom  which  the  iron  may  be  precipitated, 
first  by  pmssiate  of  potash,  and  the  alumine 
ai^crward  by  a  fixed  alkali. 

Water  ordcoZ,   or  Trial,  among  our 
ancestors,  was  of  two  kidds,  by  hot  and  by 
cold  water.    Trial,  or  purgation^  by  boil- 
ing or'  hot  water,  was  a  way  of  proving 
crimes,  by  immerging  the  body,  or  the 
arm,  in  hot  water,  with  divers  religions  ce- 
remonies.   In  the  judgment  by  boiling  wa- 
ter, the  accused,  or  be  who  personated  the 
accnsed,  was  obliged  to  put  his  naked  arm 
.iDto^a  cauldron  fiill  of  boiling  water,  and  to 
draw  out  a  stone  thence  placed  at  a  greater 
or  less  depth,  according  to  the  quality  of 
the  crime.    This  done,  the  arm  was  wrapp- 
ed up,  and  the  judge  set  bis  seal  on  the 
•cloth,  and  at  the  end  of  three  days  they  re- 
tnmed  to  view  it,  when  if  it  were  found 
without  any  scald,  the  accused  was  declared 
innocent.    Tlie  nobles  or  great  personages 
pnrged  themselves  thus,  by  hot  water,  and 
t}je  populace,  by  cold  watec*    The  trial,  or 
purgation,  by  cold  water,  was  thus :  aher 
certain  prayers  and  other  ceremonies,  the 
accused  was  swaddled,  or  tied  up,  all  in  a 
pelotoon  or  lnmp«  and  thus  cast  into  a  ri- 
srer,  Uk€,  or  vessel,  of  cold  water,  where  if 
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he  sank  he  was  held  criminal,  if  he  floated, 
innocent 

Water  bmlif,  h  an  ofiicer  in  sea-port 
towns,  appointed  for  the  searching  of  sliips ; 
and  in  London,  the  water  bailiflf  hath  the 
supervising  and  search  of  fish,  brought  tlii- 
ther ;  and  the  gathering  of  tlie  toll  arising 
from  the  Thames ;  his  office  is  likewise  to 
arre«t  men  for  debt,  &c.  or  otlier  personal 
or  criminal  matters  npon  the  river  Thames. 
Water  spoitf,  an  extraordinary  meteor, 
most  frequently  observed  at  sea.  It  gene- 
rally begins  by  a  cloud,  which  appears  very 
small,  and  which  is  called  by  tbe  sailors  tlie 
sqnall :  this  augments  in  a  little  time  into 
an  enormous  cloud  of  a  cylindrical  form, 
or  that  of  a  cone  on  its  apex,  and  pro- 
duces a  noise  like  the  roaring  of  an  agi- 
tated sea,  sometimes  accoropfanied  witii 
thunder  and  lightning,  and  also  hu^  quan- 
tities of  rain  or  hail,  sufficient  to  inundate 
hirge  vessels,  and  carry  away  in  their  course ; 
when  they  occur  by  land,  trees,  houses,  and 
every  thing  that  opposes  their  impetuosity. 
Sailors,  dreading  the  fatal  consequences  of 
water  spouts,  endeavonr  to  disxipate  them 
by  firing  a  cannon  into  them  just  before  they 
approach  the  ship.  We  shall  give  an  ac- 
count of  one  as  described  by  M.  Toume- 
fort,  in  his  Voyage  to  the  Levant. 

*'  The  first  of  these,"  says  thU  traveller, 
'*  timt  we  saw,  was  abont  a  musqnet-shot 
from  our  ship.  There  we  perceived  tbe 
water  began  to  boil,  and  to  rise  abont  a  foot 
above  its  level  The  water  was  agitated  ' 
and  whitish;  and  above  its  surface  there 
seemed  to  stand  a  smoke,  snch  as  might  be 
imagined  to  come  from  wet  straw  before  it 
begins  to  blaze.  It  made  a  sort  of  a  mar* 
muring  sound,  like  that  of  a  torrent  heard 
at  a  distance,  mixed,  at  the  same  time, 
with  a  hissing  noise,  like  that  of  a  serpent : 
shortly  after  we  perceived  a  column  of  this 
smoke  rise  up  to  the  clonds,  at  the  same 
time  whirling  abont  with  great  rapidity.  It 
appeared  to  be  as  thick  as  one's  finger ;  and 
the  former  sound  still  continued.  When 
this  disappeared,  after  lasting  for  about 
eight  minutes,  npon  turning  to  the  opposite 
quarter  of  the  sky,  we  perceived  another, 
which  began  in  the  manner  of  tlie  former ; 
presently  after  a  third  appeared  in  the  west ; 
and  instantly  beside  if  still  another  arose. 
The  most  distant  of  these  three  could  not 
be  above  a  musket-shot  from  the  ship. 
They  all  continnefi  like  so  many  heaps  of^ 
wet  straw  set  on  fire,  that  continped  to 
smoke,  and  to  make  the  same  noise  as  be- 
fore.   We  soon  after  perceived  each,  with 
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iti  respectiire  canaU  mounting  up  in  the 
clouds;  and  spreading,  where  it  tou(^ed 
the  doad,  Vke  the  mtfath  of  a  tmmpet ; 
making  a  igare,  to  express  it  inteUigibly, 
as  if  the  tail  of  an  aninud  was  pnUed  at  one 
end  by  a  weight.  These  canals  were  of  a 
wtiitisli  colour,  and  so  .ting«id,  as  I  suppose, 
by  the  water  which  was  contained  in  them ; 
for,  previous  to  this,  they  were  apparently 
emp^,  and  of  the  colour,  of  transparent 
glass.  These  canals  were  not  straight,  but 
bent  in  some  parts,  and  far  from  being  per- 
pendicular, bujt  rising  in  their  clouds  with  a 
very  hiclined  ascent.  But  what  is  very 
particular,  tiie  cloud  to  which  one  of  them 
was  pointed  happening  to  be  driven  by  the 
wind,  the  spout  still  continued  to  follow  its 
motion  without  being  broken ;  and  passing 
behind  one  of  the  otiiers,  the  spouts  crossed 
«ach  other,  in  the  form  of  a  St.  Andrew's 
cross.  In  the  beginning  they  were  all  about 
as  thick  as  one's  finger,  except  at  the  top, 
where  they  were  broader,  and  two  of  them 
disappeared;  but  shortly  after  the  last  of 
the  three  increased  considerably,  and  its 
canal,  which  was  at  first  so  small,  soon  be- 
came as  thick  as  a  man's  arm,  then  as  his 
leg,  and  at  last  thicker  than  bis  whole  body. 
We  saw  distinctly,  tlirough  this  transparent 
body,  the  water,  which  rose  up  with  a  kind 
of  spiral  motion ;  and  it  sometimes  dimi- 
nished a  little  of  its  thickness,  and  again  re- 
sumed the  same;  sometimes  widening  at 
top,  and  sometimes  at  bottom ;  exactly  re- 
sembhog  a  gut  filled  with  water,  pressed 
with  the  fingers,  to  make  tiie  fluid  rise  or 
lall;  and  I  am  well  convinced  that  this  al- 
teration in  the  spout  was  caused  by  the 
vnnd,  which  pressed  the  cloud,  and  com- 
pelled it  to  give  up  iti'  contents.  After 
some  time  its  bulk  was  so  diminished. as  to 
be  no  thicker  than  a  man's  arm  again^  and 
thus  swelling  and  diminishing,  it  at  last  be- 
came very  small.  In  the  end,  I  observed 
the  sea  which  was  raised  about  it  to  resome 
itsdcivel  by  degrees,  and  the  end  of  the  ca- 
nal that  touch^  it  to  become  as  small  as  if 
it  had  been  tied  round  with  a  cord;  and 
this  continued  till  the  light,  striking  through 
the  cloud,  took  away  the  view.  I  still, 
however,  contmued  to  look,  expecting  that 
its  parts  i^onld  Join  again,  as  I  had  before 
teen  m  one  of  the  others,  in  which  the  spout 
was  more  than  once  broken,  and  yet  again 
came  together;  but  I  was  dkappomted,  for 
the  spout  appeared  no  more." 

In  the  Fliilosophical  Transactions  we 
have  descriptions  of  several ;  their  effects, 
in  some  instances,  are  probably  mncb  ex- 


aggerated. OneatTopabambsaidtobwe 
cat  down  an  apple-tree,  aeveral  inches  is 
diameter:  another,  we  are  toM,  seemed  to 
be  produced  by  a  concooise  of  winds,  tva* 
ing  like  a  screw,  the  doods  dropping  dova 
into  it :  it  threw  trees  and  bhmebes  sboit 
with  a  gyratory  motion.  See  PhikMophicsl 
Transactions,  vol.  xxii,  and  xxiii.  One  in 
Deeping  Fen,  lincolnshire,  was  fint  «m 
moving  across  the  land  and  water  of  the 
fen :  it  raised  the  dust,  broke  some  pia, 
and  destroyed  a  field  of  turnips:  it  vir 
nished  wi^  an  appearance  of  fir«.  ^' 
Franklin  supposes  that  a  vacuum  is  made  bj 
the  rotatory  motion  of  the  ascending  air, 
as  when  water  is  mnning  through  a  finml, 
and  that  the  water  of  the  sea  is  thus  raiiei 
But  Dr.  Young  says,  no  kuch  canse  oosM 
do  more  than  produce  a  slight  rerefiicte 
of  the  air,  much  less  raise  the  water  to  tte 
height  of  thh-ty  or  forty  feet,  or  more 

Professor  Wolke  describes  a  water  ipsst 
which  passed  immediately  over  the  ship  i" 
which  he  was  sailing  in  the  Gulph  sf  Fis- 
land ;  it  appeared  to  be  twenty-five  feet  ii 
diameter,  consisting  of  drops  about  the  me 
of  cherries.  The  sea  was  ^tated  rooaditf 
base,  through  a  space  of  about  one  hondn' 
and  thirty  feet  in  diameter.  One  of  (be 
latest  accounts  of  the  phenomenon  of  s  «•• 
ter-spout  is  that  read  to  the  Royal  Society 
in  the  year  1803,  from  a  letter  writtea  to 
Sir  Joseph  Banks,  by  Captain  RiekeUs^  ^ 
the  royal  navy : 

<"  In  the  month  of  Joly,  1800,  C^ 
Ricketts  vras  caDed  on  deck,  on  accsmt 
of  the  rapid  approach  of  a  water-ipsit) 
among  the  lipari  idands.  It  had  the  ap- 
pearance of  4  viscid  fluid,  tapering  in  itt 
descent,  proceedmg  from  the  dond  to  joa 
the  sea.  It  moved  at  the  rate  of  aboot  tvt 
miles  an  hour,  with  a  loud  sound  of » 
It  passed  the  stem  of  the  ship,  asui  wtttt' 
the  after-part  of  tiie  maiiMnil:  heneeit^ 
inferred,  that  water-spontsarenot  coatim- 
ous  cdumns  of  water ;  mod  sabse<|Bart  ob- 
servations confirmed  the  opinion,  b  Na* 
vember,  1801,  about  twenty  wuk$  (nm 
Trieste,  a  water-spout  was  seen  eigidflflei 
to  the  south ;  round  its  lower  extremity  «* 
a  mist,  about  twelve  f^t  high,  somevbit 
of  the  form  of  an  Ionian  capital,  with  ngf 
Uarge  vohites,  the  spont  resting  obli^ 
on  its  crown.  At  some  distance  6sm  tloi 
spout  the  sea  began  tn  be  agitated,  sd  i 
mist  rose  to  the  height  of  about  fimr  k^'- 
then  a  projection  desceadedfitMi  the  black 
cloud  that  was  hnpeoding,  and  met  ibe 
as^endu^  mitt  about  twenty  feet  above  ifa« 
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tea :  tbB  last  ten  yards  of  tbe  clUtance  were 
described  with  very  great  rapidity.  A  cloud 
of  a  light  colour  appeared  to  ascend  in  thi9 
spoilt  something  Uke  quicknlver  in  a  tube. 
The  first  spout  then  snapped  at  about  oue- 
third  of  its  height,  the  inferior  part  subsid- 
ijig  gradaaliy,  and  tlie  superior  curhng  up- 
wards. Several  other  projections  from  the 
cloud  appeared,  with  corresponding  agita- 
tions of  the  water  below,  but  not  always 
io  spots  vertically  under  ^m :  seven  spouts 
in  all  were  fbrmed ;  two  other  projections 
were  re>ab8orbed.  Some  of  tlie  spouts 
were  not  only  oblique  but  curved  :  the  as- 
cending cloud  moved  most  rapidly  in  those 
which  were  vertical :  tlicy  lasted  fVom  three 
to  five  minutes,  and  'heir  dissipation  was 
attended  by  no  fall  of  rain. 

WAVE,  in  physics,  a  volume  of  ¥rater 
elevated  by  the  action  of  the  wind,  &c. 
npon  its  6urfiM:e,  into  a  state  of  fluctuation, 
and  accoibpanied  by  a  cavity. '  The  extent 
from  the  bottom  or  lowest  point  of  one  ca- 
vity, and  across  the  elevation,  to  the  bot- 
tom of  the  next  cavity,  is  the  breadth  of 
tlie  wave.  Waves  are  considered  as  of  two 
lands,  which  may  be  distingoiahed  from 
one  another  by  the  names  of  natural  and 
accidental  waves.  The  natural  waves  are 
those  which  are  regularly  proportioned  in 
size  to  the  strength  of  the  wind  which  pro- 
doces  them.  The  accidental  waves  are 
those  occasioned  by  ^e  wittd*s  reacting 
dpon  itself  iSy  repercussion  from  hills  or 
h%h  shores,  and  by  the  dashing  of  the  waves 
themselves,  otherwise  of  the  natural  kmd, 
agamst  rocks  and  shoals;  by  which  means 
these  waves  acquire  an  elevation  much 
above  what  they  can  have  in  their  natural 
sUte. 

Mr,  Boyle  proved,  by  numerous  experi- 
ments, that  the  most  violent  wind  never  pe- 
netrates deeper  than  six  feet  into  the  wa- 
ter ;  and  it  seems  a  natural  consequence  of 
this,  that  the  water  moved  by  it  can  only 
be  elevated  to  the  same  height  of  six  feet 
from  the  level  ^f  the  surface  in  a  calm ; 
and  these  aix  feet  of  elevation  being  added 
to  the  six  of  excavation,  in  the  part  from 
whence  that  water  so  elevated  was  raised, 
should  give  twelve  feet  for  the  utmost  ele- 
vation of  a  wave.  This  is  a  calculation 
that  does  great  honour  to  its  author;  as 
many  experiments  and  obserfations  have 
proved  that  it  is  very  nearly  true  in  deep 
seas,  where  the  waves  are  purely  natural, 
and  have  do  accidental  causes  to  render 
thero  larger  than  their  just  proportion. 
VOL.  VI. 


It  is  not  to  be  understood,  however,  that 
no  wave  of  the  sea  can  rise  more  thtn  six 
feet  above  its  natural  level  in  open  and 
deep  water;  for  waves  vastly  higher  thim 
these  are  formed  in  violent  tempests  in  the 
great  seas.  These  however  are  not  to  be 
accounted  waves  in  their  natnral  state,  bitt 
as  compound  waves  formed  by  the  union  of 
many  others;  for  in  these  wide  plains  of 
water,  when  one  wave  is  raised  by  the 
wind,  and  would  elevate  itself  up  to  the 
exact  height  of  six-feet,  and  no  more,  the 
motion  of  the  water  is  so  great,  and  the 
succession  of  waves  so  qnick,  that  while 
this  is  rising,  it  receives  into  it  several  other 
craves,  each  of  which  would  have  been  at 
the  same  height  with  itself;  these  run  into 
thd  first  vrave  one  after  another,  as  it  is 
rising ;  by  vMiich  means  Its  rise  is  continued 
moch  longer  than  it  naturally  woujd  ha>i<e 
been,  and  it  becomes  accnmulated  to  an 
enormoBs  size.  A  number  of  these  com* 
plicated  waves  rising  togetiier,  and  being 
continued  in  a  long  succession  by  the  con- 
tinuation of  the  storm,  make  the  waves  so 
dangerous  to  ships,  which  the  sailors  ui 
their  phrase  call  mountains  high. 

"  Tlie  Motion  of  the  Waves,"  makes  an 
article  in  the  Newtonian  philosophy;  the 
author  having  explained  their  motions,  and 
calculated  their  velocity  from  mathematical 
principles,  sunilar  to  the  motion  of  a  pen- 
dulnm,  and  to  the  reciprocation  of  water  in 
the  two  legs  of  a  bent  and  inverted  syphon 
or  tube.    See  Principia. 

"  Stilling  Waves  by  means  of  OilM  This 
wonderful  property,  though  well  known  to 
the  anpients,  as  appears  fVom  the  writings 
nf  Pliny,  was  for  many  ages  either  quite 
unnoticed,  or  treated  as  fabulous  by  suc- 
ceeding philosophers,  fiy  means  of  Dr. 
Franklin,  the  subject  again  attracted  the 
attention  of  the  learned ;  though  it  appears, 
from  some  anecdotes,  that  seafaring  people 
have  always  been  acquainted  vrith  it.  Mr. 
Pennant,  in  his  British  Zoology,  vol.  iv.  Un- 
der the  article'Seal,  takes  notice,  that  when 
these  animals  are  devouring  a  very  oily  tisb, 
which  they  always  do  under  vrater,  the 
waves  above  are  remarkably  smooth;  abd 
by  this  mark  the  fishermen  know  where  to 
find  them.  Sir  Gilbert  Lawson,  who  serv- 
ed long  in  the  army  at  Gibraltar,  assured 
Dr.  Franklin,  that  the  fishermen  in  that 
place  are  accustomed  to  podr  a  littie  oil  on 
the  sea,,  in  order  to  still  its  motion,  that 
they  may  be  enabled  to  see  the  oysters 'ly- 
ing at  its  bottom,  which  are  there  very 
Nn 
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notes  more  rain.  And  in  sucb  a  season,  if 
it  rise  suddenly  last  and  high,  fair  weather 
cannot  be  expected  to  last  more  than  a  day 
or  two.  12.  The  greatest  heights  of  the 
mercury  are  fonnd  npon  easterly  And  north- 
easteriy  winds ;  an^  it  may  .often  rain  or 
snow,  the  wind  being  in  these  points,  while 
the  barometer  is  m  a  rising  state,  the  ef- 
fect^ of  the  wind  counteractmg.  Bot  the 
mercury  sinks  for  wind  as  well  as  ram,  in 
all  other  points  of  the  conipa^iii. 

WEAVING,  the  art  of  xnakin^  tlireads 
into  cloth.  This  ait  is  of  very  ancient  nri- 
^.  Tlie  fabulous  story  of  Fenelope's 
web ;  and,  still  more,  the  treqiieol  aUu^ions 
to  this  art  in  the  sacrrd  writin!^,  tend  to 
show,  that  the  constructing  of  ctoth  from 
threads,  hair,  Stc.  is  a  very  ancient  inven- 
tion. It  has,  however,  like  other  useful 
arts,  undergone  an  iniinite  variety  of  im- 
provements, both  as  to  the  materials  of 
which  clolh  is  made,  the  apparatus  neces- 
sary in  its  construction,  and  the  ^)articuUur 
modes  of  operation  by  the  artist.  Weav- 
ing, when  reduced  to  its  original  principle, 
is  nothing  more  than  the  insertion  of  the 
weft  into  the  web,  by  forming  sheds ;  but 
this  principle  has  been  so  extensively  ap- 
plied in  almost  every  country;  and  the 
knowledge  of  its  various  branches  has  been 
derived  from  such  a  variety  of  sources,  that 
no  one,  person  could  ever  be  practically 
employed  in  all  its  branches ;  and  though 
every  part  bears  a  strong  analogy  to  the 
rest,  yet  a  minute  knowledge  of  eadi  of 
these  parts,  can  only  be  acquired  by  expe- 
rience and  reflection.  We  wit),  however, 
endeavour  to  give  tlie  reader  as  comprehen* 
sive  an  idea  of  the  history  and  progress  of 
this  ancient  and  invaluable  art  as  the  na* 
^  tore  of  the  thing,  and  ttie  limits  to  which 
we  are  necessarily  confined,  will  permit 

The  history  of  this  art  is  very  little 
known,  and  its  great  antiquity  necessarily 
involves  the  earlier  aeras  of  it  in  the  most 
perfect  obscurity.  .Enough,  however,  is 
\  known,  to  prove  that  none  of  Uie'  species 
of  it  originated  in  Britain.  The  silk  manu- 
facture was  first  practised  in  China,  and  the 
cutton  in  India.  Both  the  woollen  and 
linen  were  borrowed  from  the  contiuent  of 
Europe,  and  all  improvements  in  them,  in 
this  coiratry,  were  first  introduced  by  fo- 
reign arrificers  who  settled  amongst  us.  To 
the  present  d^y,  our  superiority  in  point  of 
quality  is  only  uNiversaily  acknowledged  in 
the  cotton  manufacture ;  whilst  in  those  of 
silk,  woollen,  and  linen,  it  is  still  disputed 
by  other  countries.    But  it  slionld  be  tin< 


derstood,  that  we  are  here  apeakhig  moi^ 
particukirly  of  the  art  in  its  more  advanced 
and  improved  state.  For,  vriien  it  is  co«i- 
dered,  that  as  the  -vraats  of  mankiod  are 
nearly  the  same  hi  ail  eowiCries,  it  is  not 
Improbable  that  the  same  arts,  however  va- 
ried in  their  operatioDS,  may  have  Urea  in- 
vented in  difiet^t  countries.  It  is  sot, 
however,  certain,  that  the  art  of  makiag 
cloth  is  one  which  the  Britons  mvented.  It 
in  urn  El  firobable,  that  the  Ganb  learned  it 
from  Uw  Greeks,  and  communicated  the 
kuDwicdge  of  it  to  the  people  of  BritML 
And  it  Li  certain,'  that  the  uihabitants  of  the 
fioiith«rr)  parts  of  Britain  were  well  ac- 
(jiiaiitted  with  the  arts  of  dressing,  s^imui^ 
and  tv^^iving,  both  flax  and  wool^  wbeo  they 
were  invaded  by  the  Romans. 

The  art  of  making  Imen,  whidi  was  pro- 
bably the  first  species  of  ck>th  invented, 
.was  communicated  by  the  Egyptians,  the 
.inhabitants  of  Palestine,  and  othereaslera 
nations,  to  the  Europeans.  By  slow  de- 
grees it  found  its  way  into  Italy ;  and  it  af> 
terwards  prevailed  in  Spain,  Gaul,  Ger- 
many,  and  Britain.  Tha  Belgas  nsamfw- 
tured  Imen  on  the  continent;  and  wlica 
^ey  afterwards  settled  in  this  islapd,  it  ii 
probabk:  fliey  continued  the  |iractiee,  tai 
taught  it  to  the. people  among  wMa  Ihey 
redded. 

Whatever  knowledge  the  Britote  mu^ 
possess  of  the  clothing  arts,  prior  to  the  ii- 
vasion,  it  is  very  certam,  that  these  arti 
were  much  improved  amongst  them  afirr 
that  event.  It  appears,  fi-om  the  Notitia 
Imperii^  4hat  th«e  was  an  imperial  mane- 
factory  of  woollen  and  linen  doth,  for  the 
use  of  the  Roman  army  then  in  Britva. 
established  at  Venta  Belgamm,  now  called 
Winchester. 

lu  Bishop  Aldhelm's  hook,  conceinm^ 
<<  Virgmity,"  written  about  A .  D.  680,  it  if 
remarked,  <<  that  chastity  alone  forms  aot  s 
perfect  cliaracter ;  but  requires  to  be  ac- 
companied and  b^utified  by  other  ^irtMS." 
This  observation  is  illustrated  by  the  for- 
lowing  simile,  borrowed  from  the  art  cf  fi- 
gurchweaving :  '^  It  is  not  a  web  of  one  ■■- 
form  colour  and  texture,  without  aayt^ 
riety  of  figures,  that  plea&eth  the  eye,  md 
appears  beautiful ;  bnt  one  that  b  wevea 
by  shuttles,  filled  with  threads  of  pmfk, 
and  many  other  colours,  ity'mg  frain  side  ts 
side,  and  forming  a  variety  of  fignres  aid 
images,  in  different  compartment^  with  ad- 
mirable art."  Perhaps  the  most  ciprioos  spe- 
cimen of  this  ancient  figore-weaviag  md 
embroidery,  now  to  be  found,  la  that  pre- 
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serred  in  the  cathedral  of  Bayeanx.  It  is  a 
piece  of  Hneo,  about  19  inches  iu  breadth, 
and  67  yards  in  length,  and  contains  tlie  his- 
tory of  tiie  conquest  of  Elngland  by  William' 
of  Normandy )  beginning  with  Harold's  em- 
bassy, A.  D.  1065,  and  endmg  with  his 
deadi,  at  the  battle  of  Hastings,  A.  D.  1066. 
This  cnrioos  work  is  supposed  to  have  been 
executed  by  Matilda,  wife  to  William, 
Duke  of  Nonhandy,  afterwards  King  of 
Enghuidy  and  the  ladi^  of  her  court 

Ahhough  it  is  certain  that  the  art  of  fi- 
gure-weaving was  then  known  in  Britain, 
it  must  be  owned,  that  the  piece  of  tapestry 
just  mentioned  owes  most  of  its  beauty  to 
the  exquisite  needle-work  with  which  it  is 
adorned.^' 

About  the  close  of  the  eleventh  century, 
the  clothing  arts  had  acquired  a  consider- 
able degree  of  improvement  in  this  island. 
About  that  time,  the  weavers  in  all  the 
great  towns  were  formed  into  guilds  or  cor- 
porations, and  had  various  privileges  be- 
stowed upon  them  by  royal  charters.  In  the 
reign  of  Richard  I.  the  woollen  mauufac- 
tare  became  the  subject  of  legislation ;  and 
a  law  was  made,  A.  D.  1197,  for  regulating 
the  fabrication  and  sale  of  cloth.  The  num- 
ber of  weavers,  however,  vms  compara- 
tively small,  until  the  policy  of  the  wise  and 
liberal  Edward  lit.'  encouraged  the  art,  by 
the  most  advantageous  offers  of  reward  and 
encouragement  to  foreign  cloth-workers  and 
weavers  who  would  come  and  settle  in  Eng- 
land. In  the  year  1331,  two  weavers  came 
from  Brabant,  and  settled  at  York.  The 
superior  skill  and  dexterity.of  these  men, 
who  communicated  their  knowledge  to 
others,  soon  manifested  itself  in  the  im- 
provement and  spread  of  the  art  of  weav- 
ing in  this  island. 

Many  weavers  from  Flanders  were  driven 
into  England  by,  the  cruel  persecutions  of 
the  Duke  D'Alva,  in  the  year  1567,  who 
settled  in  different  parts  of  the  kingdom, 
and  introduced,  or  promoted,  the  manufac- 
ture of  baizes,  serges,  crapes,  and  other 
stofis. 

About  the  year  1686,  nearly  50,000  ma- 
nufacturers, of  various  descriptions,  took 
refuge  in  Britain,  in  consequence  of  the  re- 
vocation of  the  edict  of  Nantz,  and  other 
acts  of  religious  persecution  committed  by 
Louis  XIV.  These  improvements,  &c. 
chiefly  related  to  linen  weaving. 

Tlie  arts  of  spinning,  throwing,  and  weav- 
ing silk,  were  brought  into  England  about 
the,  middle  of  the  fifteenth  centnry,  and 
were  practised  by  a  compan/  of  women  in 


London,  called  silk- women.  About  ^.  D.^ 
1480,  men  began  to  engage  in  the  silk  ma- 
nufacture, and  the  art  of  silk-weaving,  iu 
England,  soon  arrived  at  very  great  perfec- 
tion. 

The  civil  dissentions  which  fo11o¥^ed  this 
period,  retai'ded  the  progress  of  this  art ; 
but  afterwards,  when  the  nation  was  at  rest, 
the  arts  of  peace^  and,  among  others,  Wfat 
of  weaving,  made  rapid  advances  in  almost 
every  part  of  the  kingdom.  It  has  been 
generally  supposed,  that  silk-weavmg,  parti< 
cnlarly  that  offigureweaving,  has  never  been 
brought  to  that  perfection  in  England,  to 
which  it  has  attained  in  other  countries.  Qnr 
silk-weavers,  however,  seem  at  length  deter- 
mined to  remove  this  reproach.  For  tliis 
purpose  a  most  magnificent  undertaking  is 
at  this  time  begun  by  the  weavers  in  Spital- 
fields,  London  ;  the  object  of  which  is  <'  to 
remove  those  prejudices  wbicli  have  long 
prevailed  in  favour  of  foreign  manufac- 
tures." This  object  is  intended  to  be  ac- 
complished by  the  "  weaving  of  certain  ' 
flags,  for  public  exhibition,  on  which  are  to 
appear  figures,  flowers,  and  other  devices," 
interwoven  with  various  coloured  silks. 

After  considerable  labour  and  expense, 
this  design  is  now  begun  to  be  put  into  exe- 
cution, under  the  superintendance  of  a  com- 
mittee, who  are  appointed  to  receive  sub- 
scriptions, and  conduct  the^  execution  of  the 
plans,  &c,  Mr. William  Titford,  of  Union- 
street,  Bishopsgate,  has  been  appointed  trea- 
surer  by  the  committee,  and  the  undertaking 
b  now  making  advances  towards  its  final  ac- 
complishment. The  weaving  of  the  first 
flag  is  begun,  and  about  twelve  or  fourteen 
inches  of  it  completed.  The  designs  for 
this  flag  are  curious  and  well  executed^ 
They  represent,  within  a  large  oval,  '*  a  fe- 
male figure,  with  a  dejected  aspect,  reclin- 
ing on  a  remnant  of  brocade.**  Two  figures, 
representing  Enterprise  and  Genius,  ap- 
pear to  encourage  the  dejected  female.  In 
the  back  grounais  the  Temple  of  Fame,  on 
the  top  of  which  is  a  flag  bearing  the  wea- 
vers' arms,  to  which  Genius  is  directing  the 
attention  of  the  reclining  figure.  The  four 
comers  of  this  design,  which  are  intended 
to  be  correctly  engraved,  are  ornamented 
with  appropriate  emblematical  figures  of 
Peace,  Industry j^&c.  It  is  two  yards  wide ; 
and  the  figures  in  tlie  body  of  the  design  are 
drawn  nearly  as  large  as  life ;  but  the  silks, 
beini;  all  dyed  fast  colours,  have  not  that 
brilliant  appearance,  in  the  work,  vfhXch 
could  have  been  vrislied.  What  makes  this 
piece  of  work  more  cnrious,  and  will  cou- 
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tqr  an  tttraordtnary  tUMUy  to  its  tei^- 
tore.  My  tluit  it  has  a  satin  gronod,  and  is 
brocaded  on  both  sides  exactly  alike.  The 
threads  of  the  web,  or  porry,  are  npwarda 
of  48,900,  the  lead  attached  to  the  harness 
weight  upwards  of  500  poonds,  and  the 
sbattlest  constantly  in  nse,  aaionnt  to  np« 
wards  of  500.  Two  men  are  eraployed  in 
the  weavinf ,  who  are  able  to  make,  npou  an 
a?erage,  aboot  three  quarters  of  an  inch 
daily. 

The  expense  of  this  stnpendons  under- 
takmg,  with  respect  to  the  fiivt  flag  only, 
win  be  not  less  than  one  thousand  gnineas. 
The  admirers  of  art,  and  the  iriends 
of  our  national  nianniactures,  will  not 
think  this  information  trifling  or  unneces- 
sary ;  tiie  correctness  of  wUch  the  writer 
of  this  article  has  been  at  considerable 
pains  to  ascertabi :  nor  ought  we  to  omit  to 
mention,  that  the  idea,  and  nrach  of  the  de* 
sign,  of  this  piece  of  fiorarO'Work,  originated 
principally  with  Mr.  Samuel  ShoU,  an  inge- 
nious Ailk-weaver,  to  whom  tiie  Society  of 
Arts^  a  few  years  ago,  gave  a  silver  medal 
and  thirty  guineas^  for  the  construction  of 
an  improved  loom  for  weaving  slight  silks* 
For  some  account  of  the.  silk  manufiictore, 
9ee  the  article  Silk. 

The  art  of  cotton-wearing,  in  its  present 
improved  state,  has  not  been  long  known 
either  in  this  or  any  other  country.  Where- 
•rer  it  originated,  it  is  certain  that  most  of 
oar  manu^ttires,  in  this  respebt,  are  un- 
equalled m  any  part  of  the  known  world ; 
and  were  it  not  Ibr  the  many  commercial 
restrictions,  by  which  the  present  war  is  so 
unfortunately  distinisaished,  there  is  every 
rational  prospect  that  our  cotton  trade 
would  be  still  further  improved  and  ex- 
tended. 

Having  briefly  traced  the  history  of  this 
art  in  Great  Britain,  we  proceed  to  a  de- 
scriptioq  of  the  manner  in  which  it  is  prac-. 
tised  in  this  country ;  confliting  our  ohser- 
^tions  chiefly  to  the  art  of  cotton  weaving.. 

The  apparatus  necessary  in  the  art  of 
cloth*weaving  eonsiats,  chiefly,  in  the  loom, 
shuttle,  reed,  and  heddles,  or  harness,  the 
form  and  use  of  which  are  here  described. 

Ibere  are  several  kinds  of  looms  for 
doth-weaving,  ttie  most  common  of  which 
is  that  delineated  on  Plate  Loam,  (fig.  1 
and  t)  which  represents  the  common  silk* 
loom.  In  this  {^ate.  A,  (tig.  1}  is  the  yarn- 
beam;  B,  the  cloth-beam,  or  breast  roll; 
D  £,  the  treddles ,  ddy  ee,  the  heddles,  or 
harness;  O,  the  lay,  or  batten;  M,  the 
seat-hoard;  and  TT,  the  rods.    Fig.  Sis  a 


view  of  the  biy,  or  batten  and  reed;  whidb, 
to  show  the  reed  nmfe  distinctly,  b  repre^ 
sented  withtmt  the  lay  cape,  beii^  a  loaf 
piece  of  wood,  having  a  groove  mnniDg  along 
its  lowermost  side,  for  the  puipose  of  sw- 
taming  the  upper  edge  of  the  reed.  Hie  by- 
cape  is  that  part  of  the  machine  on  the 
middle  of  which  the  weaver  lays  bold  with 
his  left  hand  when  in  the  act  of  weaving. 
F,  the  lay-pole ;  G  G,  the  lay-swords ;  H, 
the  shuttle-race ;  1 1,  the  boxes  w4uch  re> 
ceive  the  shuttles ;  fc  ib,  the  peckers ;  y,  ths 
pecking-peg,  or  handle,  and  R,  tbe  ritd^ 

When  the  weaver  has  received  his  waip 
fK>m  the  warping-mill  (for  an  accooat  of 
which  see  Manvfactuke  qf  CeiUm)^  hit 
first  care  is  to  wind  it  upon  the  beam  ia  a 
proper  manner.  Having  ascertained  the 
number  of  halffangs,  or  beers,  and  the 
breadth  of  the  web,  be  passes  a  snaU  shaft 
of  wood  through  the  interval  formed  by  ths 
last  of  the  lower  pms  upon  the  warping- 
mill,  and  a  small  cord  tied  to  this  sfadi 
tlirough  tfiat  formed  by  the  first  TVs 
gives  him  the  lease  for  beaming^  wmI  keeps 
the  half-gangs  distinct.  When  this  las 
been  done,  and  the  cord  made  fast  at  bodi 
ends  of  the  shaft,  the  knotting  lef^  by  the 
warper  is  cut,  and  th9  warp  stretched  to 
its  proper  breadth.  An  instrument,  or  etan- 
sil,  called  a  ravel,  is  then  to  be  used.  Ba- 
vels  are  somewhat  like  reeds,  and  are  aba 
of  dtflferent  dimensions.  One  proper  for 
the  purpose  being  found,  every  half-gai^  ii 
placed  in  an  interval  between  two  of  the 
pins.  The  upper  part,  or  cape,  b  then  pat 
on  and  secured,  and  the  operation  of  wM- 
ing  the  warp  upon  the  beam  commences 
In  broad  works,  two  persons  are  employed 
to  hold  the  ravel  which  serves  to  guide  the 
warp,  and  to  spread  it  regobuly  upon  the 
beam;  one  or  two  to  keep  tbe  chain,  or 
diains,  of  the  warp*  at  a  proper  degree  of 
tension,  and  one  or  more  to  torn  the  beam 
upon  its  centres.  The  warp  h^ag  rega- 
briy  wound  upon  the  beam,  tbe  weaver 
prepares  to  take  it  through  the  heddtos,  and 
thb  operation  is  called  drawing. 

Before  the  operation  of  drawing  com- 
mences, two  rods  are  inserted  into  the  lease 
formed  by  the  upper  lease^ins  on  the  warp- 
ing-mill ;  the  ends  of  nhese  rods  are  tied  to- 
gether, the  twine  by  wliich  the  lease  w«  s»> 
cured  b  cut  away,  and  the  warp  stretched  t» 
its  proper  breadth.  The  beam  b  then  sna* 
pended  by  cords  behind  the  heddles  and 
somewhat  higher,  the  warp  hanging  down 
perpendicukiriy.  Tlie  weaver  then  pbect 
hioiself  in  froi^t  of  the  heddlesj  and  another 
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penon  18  pbced  bebincL  The  iomier  opens 
every  hedclle  in  Miccession,  and  it  is  the 
business  of  the  latter  to  select  eveiy  thread 
in  its  order,  and  deliver  it  to  he  drawn 
through  the  open  heddle.  The  succession 
ip  which  the  threads  are  to  be  delivered  is 
easi^  ascertained  by  the  To^^h  9m  every 
thread  crosses  that  next  to  it.  The  warp, 
«Aer  passing  through  the  heddles,  is  next 
drawn  through  the  reed  by  an  ulstrunient 
called  9  sley  or  reed-hook,  two  or  more 
threads  being  taken  throu^  eveiy  interval. 
These  operations  being  finidied,  the 
eords  or  monnting  which  move  the  heddlea 
aie  applied;  the  reed  is  placed  in  the  lay, 
or  batten,  and  the  warp  is  divided  into  tmii 
portions,  wfaicli  are  tied  to  a  shaft  con- 
nected by  coeds  tp  the  cloth-beam. 

When  the  weaver  has  finished  these  two 
operations  of  beaming  and  drawing^  he  pro- 
ceeds to  dress  his  vrarp*  And  here  it  should 
be  remarked,  that  the  operation  of  dressing 
applies  principaUy  to  cotton.  The  same 
practice,  when  used  upon  silk,  has  a  very 
destructive  tendency)  iFhich  is  that  of  in- 
juring the  colours  of  the  silk;  and  when  used, 
as  it  sometimes  very  improperly  is,  by 
weavers  of  white  satin,  the  iiyury  done  to 
the  work  is  irreparable^  In  cotton,  the 
operation  of  dressing  is  indispensable ;  in 
sUk,  this  is  by  no  meaiis  the  case. 

Dressing  is  justly  esteemed  of  the  fiist 
inportance,  in  the  art  of  weavmg  waip 
span  from  flax  or  cotton;  for  it  is  impossi- 
ble to  produce  work  of  a  good  quality,  un- 
less care  be  used  in  dressng  the  warp. 

The  nse  of  dressing  is,  to  give  to  yam 
sofficient  strength  or  tenacity,  to  enabie  it 
to  bear  the  operation  of  weaving  into  doth. 
It  also,  hj  laying  smoothly  all  the  ends  of 
the  fibres,  whieb  compose  the  raw  mate- 
rial, from  which  the  yam  is  spun,  tends 
both  to  diminish  the  friction  during  the 
process,  and  to  render  the  cloth  smooth, 
and  glossy,  when  finished.  The  substance 
in  common  nse  for  dressing,  is  simply  a  mjH- 
cilage  of  TCgetable  matter  boMed  to  a  con- 
sistency in  water.  Wheat  flow,  and  some- 
times potatoes,  are  the  substances  com^ 
nionly  employed.  These  answer  sufiicient^ 
well  in  giving  to  the  yam  both  the  smooth- 
ness and  tenacity  required;  bat  the  great 
objection  to  them  is,  that  they  ^e  too  easily 
and  rapidly  afiected  by  the  operation  of 
the  atmoaphece.  When  dresaedyam  is  al- 
lowed to  stand  exposed  to  the  air,  for  any 
considerable  portion  of  time,^  before  heufig 
woven  into  doth,  it  always  becomes  i^inl, 
briltley  and  comparativdy  ^iflexible.    It  if 


then  tedioHS  and  tronblesome  to  weave, 
and  ^  doth  is  rough,  wiiy,  and  nnevan. 
This  effect  is  chiefly  remarked  in  dry  wev 
ther,  when  the  weavers  of  fine  cloth  find  it 
indispensably  necessary  to  have  tlieir  yam 
wrought  up,  as  speedily  as  possible,  after 
being  dressed.  To  counteract  this  incon- 
veniency,  herripg  or  beef  brine,  and  other 
saline  substances,  whidi  have  ^  tendjency  to 
attract  moisture,  are  sometimes  mixed  in 
small  quantities  with  the  dressing:  but  this 
has  not  proved  completdy  and  generally 
anccessAil;  probably,  because  the  proper* 
tions  have  not  been  snfiidently  attended 
to,  and  because  a  snpertfbnndance  of  mois- 
ture is  equally  prejqdidal  with  a  deficiency. 
Indeed,  the  variation  of  the  moistnre  of 
the  air  is  so  great  and  so  frequent,  that  it 
has  hitherto  been  impossible  to  fix  any  uni* 
Tarsal  rule  for  the  quantity  to  be  mixed. 

It  is  stated  as  a  Act,  which  will  appear 
singnhir  to  weavers  in  this  country,  that  in 
In^  the  process  of  weaving,  even  their 
finest  muslins,  is  conducted  in  the  open  air, 
and  exposed  to  all  the  heat  of  the  climate, 
which  is  intense.  (See  Makufactdre  tf 
Cotton)  We  know  wdl  that  this  would 
be  impracticable  with  fine  work  in  tliis 
coimtry,  even  m  an  ordinary  snmmer  day. 
It  is  not  known,  in  this  country,  what  it 
the  substance  which  ^e  Indian  weavers 
employ  for  dressing  their  warps.  It  cer- 
tamly  would  prove  of  important  benefit  to 
oar  mannfiictures  were  this  investigated  v^ 
a  satisfactory  manner. 

Neither  does  it  appear  that  this  sul^ect, 
vrhich  is  of  much  importance,  has  hitherto 
attracted  the  atten^on  of  sdentific  men, 
or  that  it  has  been  tinted  in  an  accurate 
or  philosophical  maipner.  It,  however, 
opens  a  wide  field  foir  chemical  investiga* 
tioBy  and  promises  to  prove  oqnaUy  nsefiil 
to  mankind,  and  lucratiye  to  the  penon 
who  may  sjocceed  m  supplyDDig  the  deside- 
ratuDif 

Wflien  the  warp,  previously  dressed,  has 
been  wrought  op,  as  far  as  can  be  done 
conveniently,  the  weaver  is  obliged  to  sua* 
pend  the  operation  of  weanni^  and  to  pre- 
pare a  fresh  quantity  of  warp.  It  is  neces- 
sary to  stop,  when  the  dressed  waip  has  ap- 
proached withifi  two  or  three  inches  of  the 
back  leaf  of  tbe  beddles,  that  room  may  be 
allowed  to  join  the  dd  dressmg  to  the  new. 
The  first  operation,  as  in  wool  and  silk,  is 
to  dear  the  warp,  witli  the  comb,  from  tlie 
lease  rod  to  the  yam  rdl,  or  beam.  Hie 
proof  that  this  operation  has  been  properly 
exeiuited  ifi  by  bringing  back  the  rods, 
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snccessively,  from  their  working  utuatioii 
^  to  the  roll.  When  this  has  been  done,  the 
two  rods  nearest  to  the  heddlen,  are  drawn 
'ont  of  the  warp  to  one  side,  and  the  lease 
rod  only  remains.  The  next  daty  of  the 
weaver  is,  to  examine  the  yam  abont  to  be 
'  dressed,  and  carefhlly  to  take  away  every^ 
knot,  Imnp,  or  other  obstmctioD,  wbidi 
might  impede  the  progress  of  the  work,  or 
injure  the  fabric  of  the  cloth.  In  silk  warps 
*  no  further  dressing  is  necessary ;  bnt  in  cot- 
ton warps  the  weaver  proceeds  to  apply 
the  snbstance  nsed  fbr  dressing,  which  is 
nibbed  gently,  but  conSpletely,  into  the 
whole  warp,  by  means  of  two  bmslies  used 
in  succession,  one  of  which  he  holds  in 
each  hand.  He  then  raises  the  lease  rod, 
'which  in  cotton-weaving  is  «  middle  rod, 
'on  one  edge,  to  divide  the  warp,  and  sets 
the  air  in  motion  by  moving  a  large  fan,  for 
the  pnrposc  of  drying  the  warp  which  has 
been  dressed.  Fustian -weavers  use  a  large 
Ved-hot  iron  for  this  purpose.  *  It  is  proper, 
in  this  stage  of  the  operation,  to  draw  one 
of  the  dressing  brushes  lightly  over  the  Mrarp 
at  intei'vais,  in  order  to  prevent  any  ob- 
stmction,  vrhich  might  arise  by  the  threads, 
when  agitated  by  the  ^u,  cohering,  or  stick- 
ing ^0  each  other,  whilst  in  a  wet  state. 
Wlienever  the  warp  is  sufficiently  dried,  a 
very  small'  quantity  of  grease  is  bmshed 
over  it,  the  lease  rod  i^  again  placed  upon 
its  flat  side,  and  cautiously  shifted  forward 
to  the  heddles.  Tlie  otlier  rods  are  then 
put  again  into  their  respective  sheds,  and 
the  process  is  finished. 

Tlie  first  operation  of  dressing  the  warp 
being  finislied,  the  weaver  begins  tliat  of 
forming  the  cloth.  Tlie  operations  re- 
quired, are  only  tliree,  and  these  are  very 
simple : 

isf .  Opening  the  sheds  in  the  warp,  alter- 
nately, by  pressing  the  treddles  with  his  feet. 

2d.  Driving  the  shuttle  throngh  each 
shed,  when  opened.  This  is  performed  by 
the  right  hand,  when  the  fly  shuttle  is  nsed, 
and  by  the  right  and  left  hand,  alternately, 
in  the  common  operation. 

3d.  Pulling  forward  the  lay,  or  batten, 
to  strike  home  the  woof,  and  again  pushing 
it  back  nearly  to  the  heddles.  This  is  done 
by  the  left  hand  with  the  fly,  and  by  each 
hand,  successively,  in  the  old  vray.  See 
Fly  Shuttky  in  Manufacture  of  Cotton. 

In  describmg  operations  so  simple  and 
nnifonn,  it  is  neither  easy  nor  necessary  to 
go  much  into  detail. 

By  examining  any  piece  of  plain  cloth,  it 
wili  be  found  to  be  composed  of  two  or 


more  distiilct  sets  of  threads,  or  6iaBati, 
nmning  in  opposite  directions  perpeodio- 
larly  to  each  other ;  those  threads  (or, » 
some  weavers  call  them,  yams)  in  the  ^Snc- 
tion  of  the  clo|fa*s  length  are  caBed  the 
warp,  and'  extend  entn^ly  from  one  end  of 
the  piece  of  doth  to  the  other.  The  threid,or 
yam,  mnhing  across  the  doth  in  an  boraoo* 
tal  direction  is  called  the  woo^  or  weft 
It  IS  in  fiict  one  contsmed  thread  thr<Mf|k 
the  whole  piece  of  cloth,  being  wovsn  alter- 
nately over  and  under  each  yam  of  the  warp, 
nntil  it  arrives  at  the  outside  one.  It  then 
passes  round  the  yam,  and  retorai  bid 
over  and  under  each  thread,  as  before;  M 
in  such  a  manner  that  it  now  goes  over  eidi 
yam  which  it  passed  under  before;  te 
firmly  knitting  or  weaving  the  whole  tog^ 
ther.  The  ontside  yam  of  the  waip,  raaid 
which  the  woof  is  doubled,  is  called  tksel- 
Vage,  and  cannot  be  nnravelled  witfaoit 
breaking  the  woof.  Tlie  breadth  of  tk 
cloth  determines  the  number  of  yaraslbe 
warp  shall  contain;  and  its  quality  liniti 
their  distances  from  each  other,  and  deter- 
mines the  fineness  or  set  of  the  reed. 

Though  we  have  already  geneiallj  ex- 
plained the  references  to  the  plates,  it  «i 
be  necessary  to  be  more  minute  in  mt 
description,  in  order  to  show  the  use  t» 
which  the  diflerent  parts  of  the  apparatu 
are  applied :  d  d  are  two  sticks,  coooected 
together  by  several  threads;,  whicb  sjfteai 
of  threads  is  called  a  heddle :  eeis  another 
heddle  behind  the  former :  ha  the  mid<fle  tf 
eadi  thread  composing  the  heddle  it  a  kwpr 
through  which  the  y^ms  of  the  warp  are 
passed  ;  one  half  of  them  going  through  the 
loops  of  the  heddle,  e  «,  the  other  hatfofthe 
yams  passing  between  the  threads  of  the 
heddle,  and  afterwards  through  the  eyes  tr 
loops  of  thfrother  heddle,  dd.  The  two  hed- 
dles, d  d  and  e  e,  are  connected  toge^er  bj 
two  small  cords  going  o vei'  pulleys  stspeaded 
from  the  top  of  the  loom,  so  that  wbeo  one 
heddle  is  drawn  down  the  other  wil  be 
raised  up.  The  heddles  recdve  their  i 
from  the  4e vers,  or  treddles,  DE,  i 
by  the  weavei^  foot  Tlie  yams  of  the  waip 
are  passed  altematdy  through  the  loops  of 
the  heddles,  so  that  by  pressing  down  «ae 
treddle,  as  £,  all  the  yams  betonging  to  the 
heddle,  e  e,  are  drawn  down ;  and,  by  oetBi 
of  the  cords  and  pulleys,  the  otlier  beddle, 
d  d,  with  all  the  yams  belonging  to  it,  a» 
raised  up ;  leavmg  a  space,  called  the  shed, 
of  abont  two  inches  between  the  yaras. 
FG,  GH  (fig.  «)  is  a  frame  called  the  bat- 
ten, or  lay,  suspeiided  by  the  bar,  F,  ftom  tha 
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upper  rafls  of  the  loom,  so  tbat  it  can  swing 
backwards  and  forwards. ,  Tlie  bottom  bar, 
H,  is  much  broader  than  the  rails/  6  G,  and 
projects  before  their  plane  about  an  inch 
and  a  half,  forming  a  shelf  (tailed  the  shuttle- 
race.  The  ends  of  the  bar,  H,  have  boards 
nailed  on  each  side,  and  at  the  ends,  to  form 
two  short  troughs,  or  boxes,  1 1,  in  which 
pieces  of  wood,  or  thick  leather,  k  k,  called 
peckers,  or  drivers,  traverse:  they  are 
guided  by  two  small  wires,  fixed  at  one  end 
to  the  uprights,  G  G,  and  at  the  other  to  the 
end  pieces  of  the  troughs,  1 1.  Each  pecker 
has  a  string  fastened  to  it,  tied  to  the  han- 
dle, y,  which  the  weaver  holds  in  his  right 
hand  when  at  work,  and  with  which  he  pulls 
each  pecker,  alternately,  forward.  R,  is  a 
small  frame  fixed  upon  the  shuttle-race,  H^ 
formed  of  a  nomber  of  small  pieces  of  split 
reeds,  or  canes ;  or  else  of  pieces  of  flat  wire 
of  steel  or  brass.  This  frame  is  called  the 
reed.  IVhen  this  is  in  its  place,  the  yams  of 
the  warp  pass  between  the  canes,  or  dents. 
The  shuttle  is  a  small  piece  of  wood,  pointed 
at  each  end,  about  six  inches  long.  It  has  an 
oblong  mortice  m  it,  containing  a  small  bob* 
bin,  on  which  is  wbund  the  weft,  which  runs  ' 
through  a  small  hole  in  tlie  shuttle,  called 
the  eye.  The  shuttle  has  two  little  wheels 
on  the  under  side,  by  wliich  it  nms  upon 
the  shuttle-race,  H.  See  Fly  Shuttle,  in  the 
article  Manufacture  of  Cotton, 

The  weaver  sits  on  the  seat  M,  (fig.  1) 
which  hangs  by  pivots,  at  its  ends,  that  it 
may  adapt  itself  to  the  case  of  the  weaver 
when  he  sits  upon  it  It  is  lifted  out  when 
the  weaver  gets  into  the  loom,  and  he  puts 
it  in  again  after  him.  He  leans  lightly 
against  the  clotli  roll,  B,  and  places  his  feet 
upon  the  treddles,  D  £.  In  hb  right  hand 
he  holds  the  handle,  y,  (fig.  3)  and  by  his 
left  he  lays  hold  of  a  bar,  called  the  lay*' 
cape,  which  crosses  the  batten,  or  lay,  G  G, 
and  serves  to  support  the  upper  edge  of  the 
reed,  R.  He  commences  the  operation  by 
pressing  down  one  of  tlie  treddles  with  his 
foot :  this  depresses  one  half  of  the  yarns  of 
the  warp,  and  raises  the  other,  as  before  de- 
scribed :  the  shuttle  is  placed  in  one  of  the 
troughs,  I,  against  the  pecker,  k,  belonging 
to  that  trough :  by  drawing  the  handle  of 
the  pecker  with  a  sudden  jerk,  he  drives 
the  pecker  against  the  shuttle,  and  throws 
it  across  the  warp  upon  the  shuttle  race  in- 
to the  other  trough,  I,  leaving  the  yam  of 
the  woof  which  was  wound  on  the  bobbin 
after  it.  With  his  left  he  then  pulls  the  lay 
towards  him;  by  means  of  the  reed,  the 
yam  of  the  woof,  which  before  was  lying 


loose  between  the  warp,  is  driven  up  to* 
wards  the  cloth  roll :  the  weaver  now  pres- 
ses down  his  other  foot,  which  reverses  the 
operation,  polling  down  the  heddle  which 
was  up  before,  and  raising  tliat  which  before 
was  depressed:  by  the  other  pecker  he 
now  throws  the  shuttle  back  again,  leaving 
the  woof  after  it  between  the  yams  of  the 
warp ;  and,  by  drawing  op  the  batten,  beats 
it  close  op  to  the  thread  before  throvm.  In 
this  manner  the  operation  is  conUnned  until 
a  few  inches  are  woven ;  it  is  then  wound 
upon  the  cloth  roll,  by  putting  a  short  lever 
into  a  hole  made  in  the  roll,  and  turning 
It  ronnd.  A  click,  acting  hi  the  teeth  of 
a  serated  wheel,  prevents  the  return  of  the 
roll.  The  yarn  roll,  A  (tig.  1),  has  at  each  end 
a  cord  wound  ronnd  it.  One  end  of  this 
cord  is  tied  to  the  frame  of  the  loom,  the 
other  has  a  weight  hung  to  it:  this  rope 
causes  a  friction,  which  prevents  its  turning 
(unless  the  yam  is  drawn  by  the  cloth 
beam),  and  always  preserves  a  proper  de- 
gree of  tension  in  the  yam.  T  T  (fig.  i) 
are  two  smooth  sticks  (cotton  weavers  hare 
usually  three)  put  between  tlie  yams,  to 
preserve  the  lease,  and  keep  the  threads,  or 
yarns,  from  entangling.  In  cotton-weaving, 
these  sticks,  or  rods,  are  kept  at  an  uniform 
distance  from  the  heddles,  either  by  tying 
tiiem  togeflier,  or  by  a  small  cord  with  a 
hook  at  one  end,  which  lays  hold  of  the 
front  rod,  and  a  weight  at  the  other,  which 
hangs  over  the  yarn  beam.  The  cloth  is 
kept  exteilded  during  t^'  operation  of 
weaving,  by  means  of  two  pieces  of  hard 
wood,  wiUi  small  sharp/points  in  their  ends, 
which  lay  hold  of  the  edges,  or  selvages,  of 
the  cloth.  These  pieces  are  connected  Jl)y 
a  cord,  passing  obliquely  through  holes,  or 
notches,  in  each  piece.  By  this  cord  they 
can  be  lengthened  or  shortened,  according 
to  the  breadth  of  the  web.  They  are  kept 
flat  after  the  cloth  is  stretched  by  a  small 
bar  turning  on  a  centre  fixed  in  one  of  the 
pieces,with  its  longer  end  projecting  closely 
over  the  edge  of  the  other  piec6.  These 
pieces  of  wood,  thus  formed,  are  called  the 
temples.  Silk-weavers  usually  stretch  their 
cloth  by  means  of  two  small  sharp-pointed 
hooks,  fiistened  to  the  ends  of  two  strings, 
with  Irttte  weights  at  tlie  other  ends ;  and 
the  strings  are  made  to  pass  over  little  pul- 
leys in  each  side  of  the  loom,  at  a  suitable 
distance  from  the  selvages  of  tlie  cloth. 

In  the  treading  of  a  web,  most  beginners 
are  apt  to  apply  the  weight,  or  force,  of 
the  foot  much  too  suddenly.  The  bad  con- 
sequences attendwg  this  mistake,  are  parti- 
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colaiiy  felt  in  wearing  fine  or  wea)^  cotton 
Tanoi.  In  weaviiig,-as  in  every  otlier  bn^ch 
of  meckenica,  the  resistance,  or  reaction,  is 
alvrays  nearly  as  great  as  the  moving  power, 
or  force,  which  it  is  necessary  to  apply. 
From  this  it  foUows,  that  the  bo<ly  of  the 
warp  ninst  sustain  a  stress,  nearly  equal  to 
the  force,  with  which  the  weaver's  foot  is 
applied  to  the  treddle.  Besides  this,  every 
individual  thread  is  subjected  to  all  the 
Inction,  occasioned  by  the  beddles,  and 
splits    of  the  reed,   between   which  the 

^  threads  pass,  and  with  which  they  are  gene- 
rally in  contact  when  rising  and  sinking. 
But  tlie  art  of  spinning  has  pot  been  as  yet, 
and  probably  never  can  be,  brouglit  to  such 

,  a  degree  of  perfection,  as  to  make  every 
thread  capable  of  bearing  its  proportion 
of  this  stress  equally.  It  is  confirmed, 
both  by  mathematical  demonstration,  and 
by  practical  experience,  that  when  any 
body  is  to  be  moved  vrith  increased  velo* 
city,  it  is  necessary  to  exert  greater  power 
to  move  it  'f  and  as  the  resistance  increases 
in  proportion  to  the  power,  this  sudden  ap- 
plication of  the  pressure  of  the  foot  to  the 
treddle,  most  cause  a  proportional  increase 
of  the  stress  upon  the  wirp,  and  also  of  the 
friction.  Now,  as  it  is  impossible  to  make 
every  tliread  equally  strong,  and  equally 
tight,  those  which  are  the  weakest,  Nor  the 
tightest,  must  bear  much  more  than  their 
equal  proportion  of  the  stress.  This  causes 
them  to  be  broken  very  frequently,  and, 
even  with  the  greatest  attention,  more  time 
is  lost  in  tying  and  replacing  them,  than 
would  luive  been  su^cient  for  weaving  a 
very  considerable  quantity  into  ploth.  But 
when  the  weaver,  from  inattention,  con- 
tinues the  operation,  after  one  or  more 
threads  are  broken,  the  consequence  is  still 
worse.  When  a  thread  has  been  broken^  it 
no  longer  retains  its  parallel  situation  to  the 
rest,  but  crossing  over  or  between  those 
nearest  to  it,  either  breaks  them  also,  or 
interrupts  the  passage  of  the  shuttle:  most 
frequently  it  does  both. 

In  every  kind  of  weaving,  and  espe- 
cially in  thin  wiry  fiibrics,  much  of  the 
beauty  of  the  cloth  depends  upon  the  woof 
being  well  stretched.  But  if  the  motion  of 
the  shuttle  be  too  rapid,  it  is  very  apt  to 

,  recoil,  and  thus  to  slacken  the  thread.  It 
has  also  a  greater  tendency  either  to  break 
jthe  woof  altc^etlier,  or  to  unwind  it  from 
the  pirn  or  bobbin.  In  doubles,  which,  if 
potpirked  ont,  destroy  tlie  reguhirity  of 
Ihe  fabric  The  woof  of  muslins  and  thin 
Cptton  iBPods,  is  generally  woven  into  the 


cloth  in  a  wet  state.  TIms  tends  to  foy  the 
ends  of  the  fibres  of  the  cotton  smooth  aad 
parallel,  and  its  effect  is  similar  to  tbat  of 
dressing  of  the  warp.  Tlie  person  wlio 
winds  the  woof  upon  the  pirn,  ought  to  be 
very  careful  that  it  be  well  bnOt,  so  ai  to 
unwind  freely.  The  best  shape  for  those 
used  m  the  fly-shuttle,  in  cotton  weavng,  b 
that  of  a  cone ;  and  the  thread  ought  io 
traverse  freely,  in  the  form  of  a  ^iral  or 
screw,  during  the  operation  of  windiig. 

The  same  wheel,  usied  for  wuidhig  the 
warp  upon  bobblnsy  is  also  fit  for  winding 
the  weft.  It  only  requires  a  spmdle  of  s 
different  shape,  with  a  screw  at  one  ead, 
upon  which  the  pirn  Is  fixed.  The  wheel 
b  so  constructed,  that  the  spindles  may  be 
easily  shifted,  to  adapt  it  for  either  parpott. 

That  the  fiibric  of  the  dotii  may  bean- 
form  in  thickness,  it  is  necessary  that  the 
lay,  or  batten,  should  be  brought  forvsr4 
with  the  same  force  every  time.  la  the 
common  operation  of  weavmg,  this  rega- 
kuity  must  be  acquired  by  practice.  It  ii, 
however,  of  consequence  to  the  weaver,  to 
mount,  or  prepare,  his  loom  in  such  s  maa* 
ner,  that  the  range  of  the  lay  may  bein  pnv 
portion  to  the  thickness  of  his  cloth.  As  tk 
lay  swings,  )>ackward  and  forward,  apos 
centres  placed  above,  its  motion  is  luailarUi 
that  of  a  pendulum.  I^ow  the  greater  ^ 
arc,  or  range,  through  which  the  lay  panes, 
the  greater  vrill  be  its  efiect,  m  driiiag 
home  the  weft  strongly,  and  the  thicker 
will  be  the  fiibric  of  cbtb,  in  so  far  ss  ttst 
depends  npon  the  weft.  For  this  reasea, 
in  weaving  coarse  and  heavy  goods,  tke 
beddles  ouglit  to  be  hong  at  a  greater  dii* 
tance  from' the  point  where  the  wefl  i* 
struck  np,  than  would  be  proper  in  l^bt 
work.  The  point,  or  rather  line,  wheia 
the  last  wrought  shot  of  weft  is  stni<^  ipi 
is  called  by  weavers  tlie  fell.  The  piroti, 
upon  which  the  lay  vibrates,  ought,  in  geoe> 
ral,  to  be  exactly  at  equal  distances  finnn  s 
line  drawn  perpendicular  to  the  fisUt  sad 
one  drawn  perpendicular  to  the  heddkf, 
and  between  these  two  lines.  Bot  ai  ths 
fell  is  constantly  varying  in  its  ntostiofi, 
during  the  operation,  it  will  be  proper  ts 
take  the  medium.  This  is  the  phuce  when 
tlie  fell  will  be,  when  a  bore  (i.  f.  as  orach 
as  can  be  woven  without  drawmg  freib 
yam)  is  half  wrou^t  up.  Fnm  thify  the 
following  conchision  may  also  be  drawn: 
The  bores  onght  always  to  be  short  in 
weaving  Ught  goods ;  for  the  less  that  the 
extremes  vary  from  the  medhun,  the  more 
regi^hur  will  be  the  are,  or  swing,  of  thel^t 
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Having  given  a  genei^l  <mtiiiie  of  the  na- 
ture and  process  of  plain  weaving ;  it  it  ne- 
eeitaryy  in  order  to  convey  to  our  readers  a 
more  comprebeini  ve  idea  of  the  art,  to  notice 
tbe  fancifbl  and  ornamental  parts  of  the  boai- 
neai.  Tbe  extent  to  which  this  species  of 
manafiu^tnre  is  carried  renders  it  an  ol^ect 
of  very  great  importance,  and  deserving  a 
more-minate  description  than  oar  Umitt  will 
admit 

SMj^  are  formed  npon  cloth,  either  by 
tbe  warp  or  by  tbe  woof.  When  the  former 
ol^*  these  ways  is  practised,  the  variation  of 
the  process  is  chiefly  tbe  business  of  the 
warpers  in  the  hitter  case  it  is  that  of  tbe 
weaver.  By  unravelling  any  shred  of 
striped  cloth,  it  may  easily  be  discovered, 
whether  the  stripes  have  been  produced  by 
the  operations  of  the  warper  or  those  of  the 
weaver. 

CJuckM  are  produced  by  the  combmed 
operations  of  tbe  warper  aiwi  the  weaver. 

J^oteUd  cloths  are  so  various  in  their  tez« 
tores,  and  at  tbe  same  time  so  complicated 
in  theur  formation,  that  it  is  impossible  to 
convey  an  adequate  idea  of  the  mode  of 
constructing  tbein,without  the  aid  of  several 
engraved  figures.  In  examining  any  piece 
of  phun  cloth,  it  will  be  observed,  that  aO  the 
threads  in  the  waip  and  woof  cross  each 
"Other;  and  are  tacked  alternately.  This  is 
not  the  ease  in  tweeled  cloths;  for  in  this 
instance  only  the  third,  fourth,  ^th,  sixth, 
&c.  threads  cross  each  other  to  form  a  tex* 
tare.  Tweeled  cloths  have  been  iabricaited 
of  varions  descriptions.  In  the  coarsest 
kmds  every  third  thread  is  crossed ;  in  finer 
fiibrics  ^ey  cross  each  other  at  intervals  of 
four,  five,  six,  seven,  or  eight  threads,  and 
in  some  very  fine  tweeled  silks  tX\e  crossuig 
does  not  take  place  until  the  sixteenth  }n<r 
tervaJ. 

Tweeling  is  produced  by  multiplying  and 
var3ring  the  number  of  leases  in  the  harness ; 
by  the  use  of  a  back-harness,  or  double- 
harness;  by  increasing  the  number  of 
threads  io  each  split  of  the  reed ;  by  an 
endless  variety  of  modes  in  drawing  the 
yams  through  the  harness;  and  by  increas- 
ing the  number  of  treddles,  and  changing 
the  manner  of  treadmg  them.  When  the 
number  of  treddles  requisite  to  raise  all 
the  variety  of  sheds  necessary  to  produce 
very  extensive  patterns  would  be  more 
than  one  man  could  manage,  recourse  is 
bad  to  a  mode  of  mounting,  or  preparing 
the  loom,  by  the  application  of  cords«  Stc, 
to  the  harness,-  and  a  seconci  person  is  ne* 
ceasary  to  raise  the  sheds  required;  by  poll- 


mg  the  swings  attached  to  the  respective 
leases  of  the  back  harness,  which  are  sunk 
to  their  first  position  by  means  of  leaden 
weights  undemeatli.  This  is  the  most  com- 
prehensive apparatus  used  by  weavers  for 
lancifiil  patterns  of  great  extent,  and  it  is 
called  the  draw-loom.  In  weaving  very 
fine  silk  tweeb,  such  as  thos^  of  sixteen 
leases,  the  number  of  threads  drawn  through 
each  interval  of  the  reed  is  so  great,  that,  if 
woven  vrith  a  single  reed,  they  would  ob- 
struct each  other  in  rising  and  smking,  and 
the  shed  would  not  be  sufficiently  open  to 
allow  the  shuttle  a  free  passage.  To  avoid 
this  inconvenience,  other  reeds  are  placed 
behind  that  which  strikes  np  the  weft ;  and 
the  warp  threads  are  so  disposed,  that  those 
which  pass  tlirougb  the  same  mtervalin  the 
first  reed  are  divided  in  passhig  through  the 
second,  and  again  in  passing  tbrongh  the 
third.  By  these  means  the  obstruction,  if 
not  entirely  removed,  is  greatly  lessened. 

In  the  weaving  of  ptoin  thick  woollen 
cloths,  to  prevent  obstructions  of  this  kind, 
arising  from  tlie  closeness  of  t>ie  set,  and 
roughness  of  tlie  threads,  only  one  fourth  of 
the  warp  is  sunk  and  raised  by  one  treddle,, 
and  a  second  is  pressed  down  to  complete 
the  shed,  between  the  tunes  when  every 
shot  of  weft  is  throvm  across. 

Double  doth  is  composed  of  two  webs, 
each  of  which  consists  of  separate  vrarp 
and  separate  weft ;  but  the  two  are  inter- 
woven at  intervals,  Tbe  junction  of  the 
two  webs  is  formed  by  passing  each  of  them 
occasionally  throu|^  the  other,  so  that  each 
particubu*  part  of  both  is  sometimes  above 
and  sometimes  below. 

This  species  of  weaving  is  almost  exdo- 
sively  cwifined  to  the  manufacture  of  car- 
pets in  this  country.  The  material  employ- 
ed is  dyed  woollen,  and,  as  almost  all  car- 
pets are  decorated  with  fanciful  orntunents, 
the  colours  of  the  two  webs  are  different, 
and  they  are  made  to  paas  through  each 
other  at  such  intervals  as  will  form  the 
patterns  requu-ed.  Hence  it  arises,  that  the 
patterns  of  each  side  of  the  carpet  are  the 
same,  but  the  colours  are  reversed.  Carpets  ' 
are  usfially  woven  m  the  draw-loom. 

Guuie  differs  m  its  formation  from  other 
cloths,  by  having  tlie  threads  of  the  warp 
crossed  over  each  other,  instead  of  lying 
parallel  They  are  turned  to  the  right  and 
left  alternately ;  and  each  shot  of  weA  pre- 
serves the  twine  which  it  has  received. 
This  effect  is  caused  by  a  singuhir  mode 
of  producing  the  sheds,  which  cannot  easily 
be  described  without  the  aid  of  drawings. 
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Cross,  or  net-weaving,  is  a  separate  branch 
of  the  art,  and  requires  a  loom  particolarly 
coiistmcted  for  the  purpose. 

Spots,  Brocades,  and  Lappets,  are  pro- 
daced  by  a  combination  of  the  arts  of  phun, 
tweeled,  and  gauze  weaving;  and,  as  in 
every  other  branch  of  the  art,  are  produced 
in  all  their  varieties  by  different  ways  of 
forming  the  sheds,  by  the  application  of 
beddles,  and  their  connectiobs  with  tlie 
treddles  which  move  them.  Indeed,  the 
whole  knowledge  of  the  krt  consists  in  this 
part  of  the  apparatus  of  a  loom. 

In  drawing  up  the  foregoing  account  of 
the  art  of  weaving  we  have  laboured  imder 
inconveniences  of  no  small  magnitude.  The 
many  difierent  kinds  of  cloth ;  the  almost 
infinite  variety  of  ways,  though  all  on  the 
same  general  principle,  of  constructing 
them ;  the  different  formation  of  apparatus  in 
making  different  cloths;  and,  lastly,  the 
want  of  uniformity  in  the  technical  phraseo- 
logy of  the  art,  have  all  tended  to  render 
our  descriptions  iar  more  intiicate  and  dif- 
ficult than  they  otherwise  would  have  been. 
The  assistance,  however,  which  we  have  de- 
rived from  the  very  excellent  **  Essays  on 
the  Art  of  Weaving,**  by  Mr.  Dimcan, 
ought  not  to  pass  by  us  unacknowledged. 
It  is  a  most  curious  and  valuable  publica- 
tion, embracing  almost  every  tiling  neces- 
sary to  be  known  concerning  the  art  on 
vdiich  it  professes  to  treat. 

WEBERA,  m  botany,  a  genus  of  the 
Pentandria  Monogynia  class  and  order. 
Essential  character:  contorted;  berry  in- 
ferior, two-celled,  cells  one  seeded  ;  style 
elevated ;  stigma  club-shaped  ;  calyx  five- 
deft.    There  are  three  species. 

WEDGE,  one  of  ihe  mechanical  powers, 
as  they  are  called.  The  wedge  is  a  trian- 
gular prism,  whose  bases  are  equilateral 
acute-angled  triangles.    See  Mechai^ics. 

WEEK,  in  chronology,  a  division  of  time 
comprising  seven  days.  See  Chrono- 
logy. 

WEIGELIA,  in  botany,  so  named  in  ho- 
nour of  Christ.  Ehrenfr.  Weigel ;  a  genus  of 
the  Pentandria  Monogynia  class  and  order. 
Essential  diaracter :  calyx  five-leaved  ;  co- 
rolla fimnel-form ;  style  fVom  the  base  of 
the  germ ;  stigma  peltate ;  s^ed  one.  There 
are  two  species,  rtz.  W.  japonica,  and 
W.  coroeemis,  both  natives  of  Japan. 

WEIGHT,  in  physics,  is  a  quality  w  na- 
tural bodies,  by  which  they  tend  towards 
the  centre  of  the  earth.  See  Gravitation. 
Weight  may  be  distinguished  into  absolute, 
specific,  and  relative.    It  is  demonstrated 


WEI 

by  Sir  Isaac  Newton :  1.  That  the  vreights 
of  all  bodies,  at  equal  dntances  from  tbe 
centre  of  the  earth,  are  proportional  to  tbe 
quantities  of  matter  that  eadi  contaias.  2. 
On  different  parts  at  the  earth's  sniftce, 
the  weight  of  the  same  body  is  dififerent ; 
owing  to  the  spheroidal  figure  of  the  earth, 
which  causes  tiie  bodies  on  the  surface  to 
be  nearer  the  centre  m  gomg  from  the 
equator  towards  the  poles;  and  tbe  increase 
of  weight  is  neariy  in  proportion  to  the 
square  of  the  sine  of  the  latitude :  the 
weight  at  the  equator  to  that  at  the  pole 
being  as  239  ;  230 ;  or  the  whole  increase  of 
weight  from  the  equator  to  the  pole  is  the 
S29th  part  of  the  former.  3.  That  the 
weights  of  the  same  body,  at  different  dis- 
tances above  the  earth,  are  inversely  as  the 
"  squares  of  the  dutances  fW>m  the  ceotre. 
So  that  a  body  at  the  distance  of  the  mooo, 
which  is  60  semi-diameters  from  the  earths 
centre,  would  weigh  only  ^j^th  part  of 
what  it  weighs  at  the  surfiice  of  the  earth. 
4.  That  at  different  distances  wiUnn  the 
^earth,  or  below  the  surface,  the  weights  of 
the  same  body  are  directly  as  the  distances 
from  the  earth's  centre ;  so  that  at  half 
way  toward  tbe  centre  a  l>ody  would  wc%h 
but  half  as  much,  and  at  the  centre  it  woald 
weigh  nothing  at  all.  5.  A  body  imnierved 
in  a  fluid,  which  is  specifically  fighter  tlMa 
itself,  loses  so  much  of  its  weight  as  is  eqari 
to  the  weiglit  of  a  quantity  of  the  fhiid  of  the 
same  bulk  with  itself.  Hence  a  body  Utses 
more  of  its  weight  in  a  heavier  finid  tbaa  in  a 
lighter  one,  and  therefore  it  weighs  more  ia 
a  lighter  fluid  than  in  a  heavier  one. 

The  weight  of  a  cubic  foot  of  water  is 
1000  ounces,  or  6f\lb,  avoirdupois;  tins;, 
multiplied  by  3^,  gives  iOOOlb.  the  weight 
of  a  ton :  hence  eight  cubic  feet  fbrmefiy 
made  a  hogshead,  and  four  hogsheads  a  ton, 
in  capacity  as  well  as  in  weight  Me 
for  com,  coals;  and  otlier  dry  articles,  i 
constructed  on  the  same  principle.  A 1 
of  wheat,  assumed  as  a  general  standard  lor 
all  sorts  of  grain,  weired  6{}I6.  eight  of 
these  make  a  quarter,  and  four  quasters,  or 
32  bushels,  a  ton  weight.  Coals  were  told 
by  the  chaldron,  and  supposed  to  weigh  a 
ton,  tliough  in  reality  it  weighs  amch  more. 
Hence  a  ton  weight  is  the  common  stan- 
dard for  liquids,  wheat,  and  coab.  Had 
this  analogy  been  adhered  to,  the  coafiBioa 
which  is  occasioned  by  different  local  wel^ts 
would  have  been  avoided. 

To  regulate  the  weights  and  measures  af 
a  country  is  a  branch  of  the  sovereigQ'a  pre- 
rogative.    For   the   public    convenieocey 
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tliese  ought  to  be  uiiversaUy  tbe  same 
throughout  the  nation,  the  better  to  reduce 
the  prices  of  articles  to  equivalent  values. 
But  as  weight  and  measure  are  things  in 
their  nature  arbitrary  and  nncertaiu,  it  is 
necessary  tha\  they  are  reduced  to  some 
fixed  rule  or  standard.  It  is,  however,  im- 
possible to  fix  such  a  standard  by  any  writ- 
ten iaw  or  oral  proclamation :  as  no  person 
can,  by  words  only,  give  to  another  an  ade- 
quate idea  of  a  pound  weight,  or  foot  rule. 
It  is  therefore  expedient  to  have  recourse 
to  some  visible,  palpable,  material  standard, 
by  forming  a  comparison  vrith  which  all 
weights  and  measures  may  be  reduced  to ' 
one  uniform  size.  Such  a  standard  was  an- 
ciently kept  at  Winchester;  and  we  find  in 
the  laws  of  King  Edgar,  nearly  a  century  he- 
fore  the  conqu^t,  an  injunction  that  this 
measure  should  be  observed  throughout  the 
realm.  -» 

Most  nations  have  regulated  the  standard 
of  measures  of  length  from  some  parts  of 
the  human  body :  as  the  palm,  the  hand, 
the  span,  the  foot,  tbe  cubit,  the  ell,  (obia 
or  arm)  the  pace,  and  the  fathom.  But  as 
these  are  of  different  dimensions  in  men  of 
different  proportions,  ancient  iiistorians  in- 
form us,  that  a  new  standard  of  length  was 
fixed  by  our  Ring  Henry  the  First ;  who 
commanded  that  the  ulna,  or  ancient  .ell, 
which  answers  to  the  modem  yard,  should 
be  made  of  the  exact  length  of  his  own 
arm.    See  Measure. 

The  standard  of  weights  was  originally 
taken  from  grains  or  corns  of  wheat,  whence 
our  lowest  denomination  of  weights  is  still 
called  a  graiq ;  thirty-two  of  which  are  di- 
rected, by  the  statute  called  ''compositio 
mensuranim,"  to  cojnpose  a  penny-weight, 
twenty  of  which  make  an  ounce,  and  twelve 
ounces  a  pound,  &c.  Under  Kmg  Richard 
the  First  it  was  ordained,  that  tliere  should 
be  only  one  weightaud  one  measure  through- 
ont  the  nation ,  and  that  the  custody  of  the 
assize,  or  standard  of  weights  and  mea- 
snres,  should  be  committed  to  certain  per- 
sons in  every  city  and  borough ;  from  whence 
the  ancient  office  of  the  king*s  ulnager  seems 
to  have  been  derived.  These  orig^ial  stand- 
ards were  called  pondos  regis,  and  mensura 
domini  regis,  and  are  directed  by  a  variety 
of  subsequent  statutes  to  be  kept  in  the  ex- 
chequer chamber,  by  an  officer  called  the 
clerk  of  the  market,  except  the  wine  gallon, 
which  is  committed  to  the  city  of  London, 
and  kept  ui  Guildhall.  The  Scottish  stand- 
ards are  distributed  among  the  oldest  bo- 
roughs.   The  elward  is  kept  at  Edinburgh, 


the  pint  at  Stirling,  the  pound  at  Lanark, 
and  the  firlot  at  Linlithgow. 

The  two  principal  weights,  established  in 
Great  Britain,  are  troy  weight  and  avoirdu- 
pois weight,  as  before  mentioned.  Under 
tlie  head  of  the  former  it  may  further  be 
added,  that  a  carat  is  a  weight  of  four 
grains ;  but  when  the  term  is  applied  to 
gold,  it  denotes  the  degree  of  fineness.  Any 
quantity  of  gold  is  supposed  divided  into 
twenty-four  parts.  If  the  whole  mass  is 
pore  gold,  it  is  said  to  be  twenty-four  qi- 
rats  fine ;  if  there  are  twenty-three  parts  of 
pure  gokl,  and  one  part  of  alloy  or  base 
metal,  it  is  said  to  be  twenty-three  carats 
fine,  and  so  on.  Pore  gold  is  too  soft  to 
be  used  for  coin.  The  standard  coin  of  this 
kingdom  is  22  carats  fine.  A  pound  of 
standard  gold  is  coined  into  44^  guineas, 
and  therefore  every  gumea  should  weigh 
5  dwts.  9^  grams.  A  pound  of  silver  for 
coin  contains  11  oz.  2  dwts.  pure  silver, 
and  18  dwts.  alloy;  and  standard  silver 
plate  11  ounces  pure  silver,  with  one  ounce 
alloy.  A  pound  of  standard  silver  is  coined 
into  63  shillings,  and  therefore  the  weight  - 
of  a  shilUng  should  be  3  dwts.  20|f  grains. 

Under  the  words  avoirdupoise  and  troy 
vrill  be  found  an  account  of  those  weights ; 
here  we  may  add  a  small  table  from  Mr. 
Ferguson,  which  gives  a  more  enkirged  com- 
parison between  these  two  weiglits. 
175  Troy  pounds  are  equal  to  144  avoudu- 

pois  pounds. 
175  Troy  ounces  are  equal  to  192  avoirda- 
pois  ounces. 

1  Troy  pound  contains  5760  grains. 

1  Avoirdupois  pound  contains  7000  grains. 

1  Avourdupois  ounce  contains  437^  gr^ns. 

1  Avoirdupois  dram   contains  27.34375 
grains. 

1  Troy  pound  contains  13  oz,  2.651428576 
drams  avoirdupois. 

1  Avoirdupois  lb,  contams  llb,9oz.  ii 
dwts,  16  grs,  troy. 

Therefore  the  ayohrdnpois  26.  is  to  the  Iff, 
troy  as  175  to  144,  and  the  avourdupois  oz. 
is  to  the  troy  oz,  as  437J  is  to  480. 

The  moneyers,  jewellers,  Sec,  have  a  par- 
ticular class  of  weights  for  gold  and  preci- 
ous stones,  viz,  carat  and  gram ;  and  for 
silver,  the  penny- weight  and  grain.    The 
moneyers  have  also  a  peculiar  subdivision 
of  the  troy  grain :  thus,  dividing 
The  grain  iiito  20  mites. 
The  mite  into  24  droits. 
The  droit  into  20  periots, 
llie  periot  into  24  blanks. 
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fhift  de^«n  to  wool  liare  likewise  a  parti- 
cular set  of  weigbts :  viz,  the  rack,  weigb, 
tody  stone,  and  clove  ;tbe  (u*oportioii8  of 
wbidi  are  as  below ;  viz. 

The  sack  conti^otii^ f  weigiiS| 

The  wdgb 6i  tods, 

Thetod tttoHes, 

The  stone.. t  clovei. 

The  clove 7  poondt. 

B^  these  Weights  diffet*  ih  ahnost  every 
«otinty  where  deaAings  In  wool  are  carried 
on  largely. 

Also  12  sadki  make  a  last,  or  4368  pounds; 

Further, 
^  26.  of  dd  hay,  or  60  lb.  new, hay,  make 
a  tmn.    See  Truss. 


In  order  to  show  the  proportion  of  the 
aeveral  welghta  used  throughout  Europe,! 
we  shall  add  a  reduction  of  Uion  to  one 
standard,  viz.  the  London  and  Amsterdam 
pound. 

1.  Proportion  of  tibe  weights  of  the  prin- 
dpd  phces  of  Europe. 

The  100  15.  of  England,  Scotland,  and 
Ireland,  are  equal  to 


lb. 
91 
96 
68 
106 
90 


8  of  Amsterdam,  Paris,  &c. 

8  of  Antwerp  or  Brabant 
0  of  Rouen,  the  viscounty  weight 
0  of  Lyons,  tliecity  weight 

9  of  RocheUe. 
107  11  of  Toulouse  and  Upper  Langue- 

doc 
113    0  of  Maraeilles  or  Provence. 

81    7  of  Geneva. 

93    5  of  iiamburgb. 

89    7  ofFrancfort,&c. 

96    1  of  Leipsick,  &c. 
137    4  of  Genoa. 
132  11  of  Leghorn. 

153  11  of  Milan. 
152    0  of  Venice. 

154  10  of  Naples. 

9r    0  Of  Sevitle,Cadte)  dec. 
104  Id  of  Portugal. 

96  5  of  Liege. 
112  I  of  Russia. 
107  ^  of  Sweden. 

89    I  of  Den^nark. 

We  shall  now  show  the  correspondence 
between  English  weights  and  some  modem 
weiglita  in  France  and  other  countries, 
which  will  be  very  u#efbl  hi  reading  works 
on  atatntics  and  ehemistry,  as  well  mo- 
dern as  those  tliat  have  been  long  pub* 
lished^  and  become  stiiiidatd  books. 


ENGLISH  WEIGHTS. 

TVoy  H^dght. 

iK .     OS.      dmu.  tcniples.   grains.       „ , 

1=2  12  =  96  =:  283  =  5760  sr  372.96 
Iss8=24=s480=    31.08 
1  =s      3  =     60  :=      3.885 
1=     20=      1J95 
1  =      0.06^5 
Av0irdupai$  Weighi. 
Ih.        OS.        dims.       grains.  gmniBei. 

1  =r  16  St  256  =t  7000  =s  453.25 

1  s=    16  =    437.5        =:    28.3S 
1  =       37.975    =r       1.81 

CmetptmdeiKetfEngUOiumgkttwkkihm 

used  in  Fhmee  btftre  the  ntoltOim. 

The  Paris  pound,  poids  de  mare  of  Cte^ 

leniagne,  contains  9216  Paris  graiin:  it  n 

divided  into  16  ounces,  each  ounccmtal 


It  a 


Hsdii 

of  U 


1.2189 


gros,  and  each  gros  into  72  ^-_ 
equal  to  756]  Eoglisit  troy  grakis. 

The  English  troy  pound  of  12 
contains  5760  English  troy  grvns, 
equal  to  702  Paris  grains. 

The  English  avoirdupois  poattd 

ounces  coutahis  7000  English  troy 

and  is  equal  to  8538  Paris  gtiina. 

To  reduce  Paris  grains  to  En- ) 

glish  troy  grains,  diride  by  f 

To  reduce  English  troy  graiiiBC 

to  Paris  grains,  multiply  by  ) 

To  reduce  Paris  ounces  to  £».•% 

glish  troy,  divide  by f  ,  .  ^^ 

To  reduce  English  troy  ouhcesr  ^'^^^^ 
to  Paris,  multiply  by. ) 

Or  the  conversion  may  be  made  by  meam 
of  the  following  tables. 

1.  Jh  redvce  French  f0BngU$kif99w^^. 

Tlie  Paris  pound  =r  7561         ^  -..j^j. 

The  ounce  ±=:  472.5624^  ^^ 

=    59.0703^     *^ 

=        .8204 


The  gros 
I'be  grain 


2.  To  reduce  EngH^iro^ 

Hie  English  troy  pouhd  > 

of  12  ounces J 

The  troy  ounce 

The  dram  of  60  grains... 
The  pennyweight,  orde-  7 

hier,  Of  24  grains. J 

The  scruple  of  20  grains 
Hiegrato ;..     : 

3.  To  reduce  Eng&Atmnrd.  to  Pmu  wdgkt. 

8538.        (  & 
533.62iD^ 


toPmri9wdghL 
=  7021.      ^  ^ 

=    585.08931 
=5     73.1354  E 

fi=      »9JI54l/f 

=      24^5784  ** 
=        1.2185 


Tht  avoirdupois  pound  ^ 
Of  16  ounces,  or  7000  > 
troy  grains ) 

The  ounce.. 


.1 
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TABLE, 


Skawmf^  the  couq)uri$an  between  French  md 
EngUsh  grains.   (P»id  de  Marc) 


Frmwi  ^n• 

«  Vug.  gre. 

En«.  ^n. « 

Frrnch  irr*. 

1 

0.8«03 

1 

1.2189 

2 

1.6407 

2 

2.437S 

3 

«.4611 

3 

3.6568 

4 

S.^15 

4 

4.8757 

5 

4.1019 

5 

6.0947 

6 

4.922S 

6 

7.3136 

7 

5.74*^ 

7 

8.53S5 

8 

6.56^1 

8 

9.7515 

9 

7.3835 

9 

10.9704 

10 

8.203 

10 

12.189 

«0 

16.407 

20 

24.378 

30 

24.611 

30 

36.568 

40 

32.815 

40 

48.767 

50 

41.019 

50 

60.947 

60 

49.223 

60 

73.'l36 

70 

57.427 

70 

85.325 

80 

65.631 

80 

97.513 

90 

73.835 

90 

109.704 

100 

82.03 

100 

121.89 

200 

164.07 

200 

243.78 

300 

246.11 

300 

365.68 

400 

328.15 

400 

487.57 

600 

410.19 

600 
600 

609.47 

^0 

492.23 

731.36 

700 

574.27 

7(J0 

853.25 

800 

656.31 

800 

975-.  15 

900 

738.35 

900 

1097.04 

1000 

820.3 

1000 

1218.9 

$000 

1640.7 

2000 

2437.8 

sooo 

U61A 

3000 

3656.8 

4000 

3281.5 

4000 

4875.7 

6000 

41011.9 

5000 

6094.7 

6000 

4922.3 

6000 

7313.6 

7600 

5742.7 

7000 

8532.5 

8000 

6563.1 

8000 

9761.5 

9000 

7383.5 

9000 

10970.4 

10/m 

8233.0 

10,000 

12189.0 

GERMAN. 

71  I^tf.  or  gts.  English  troy"  =  74  lbs.  or 
grs.  German  apothecaries  weight. 
1  o«.  Nnremberg  medic,  weight  =  7  dr. 

2  8C.  9  grains  English. 
1  mark  Cologne  =  7  oz.  2  dwt.  4  gr. 
EngUsh  uoy. 

DUTCH. 
1  lb.  Dutch  =  lib,  3  oz.  16  dwt  7  gr. 
English  troy. 
787J  lbs.  Dutch  =  1038  lbs.  EngUsh  troy. 


SWEDISH  Weights, 

Used  by  Bergman  and  Sdieek. 

The  Swedish  pound,  which  is  divided 
like  the  English  ir|)othecsiry,  or  trOy  poimd^ 
ttreighB  6566  grains  troy. 

The  katme  of  pure  ^^ater,  accordmg  to 
Bergman,  weighs  42250  Swedi^  grahui, 
and  occupied  100  Swedish  rabical  inthes. 
Hence  the  kanne  of  pure  water  weigh* 
48088.719444  English  troy  grains,  or  is 
equal  to  189.9413  English  cubic  Inches ; 
and  the  Swedish  longitodmal  inch  is  equal 
to  1.238435  English  longitudinal  inches. 

From  these  data,  the  following  rules  ara 
deduced : 

1.  To  reduce  Swedish  longitudinal  iUches 
to  English,  multiply  by  1.2384,  or  diTid4 
by  0.80747. 

2.  To  reduce  S^edidi  to  Engl^  cubical 
inches,  multiply  by  1.9,  or  divide  by  0.5265. 

3.  To  reduee  the  Swedish  pound,  ounce, 
dram,  scruple,  or  grain,  to  the  corre!(|>ond* 
ing  English  troy  denomination,  multiply  by 
1.1382,  or  divide  by  8.786. 

4.  To  reduce  the  Swedish  kannes  to  En^- 
lisli  wine  pints,  multiply  by  .1520207,  or  di- 
vide by  6^7804. 

5.  The  lod,  a  weight  sometimes  vied  by 
Bergman,  is  the  32d  part  of  the  Swedish 
pound  :  tiierefore^  to  reduce  it  to  the  Eng- 
lish troy  pound,  multiply  by  .03657,  or  di- 
vide  by  28.1156. 

Universal  Standard  for  Weights  and  Med- 
swres. 
This  is  an  object  of  vast  importance 
eoiild  it  be  attained :  we  fear,  however,  that 
like  a  project  for  universal  peace  and  good 
will  among  men,  it  is  a  thing  rather  ta  be 
desh-ed  tlian  expected,  in  the  present  state 
of  things.  Philosophers  may  specukteon  the 
trnportance  and  escceUeiice  of  such  a  scheme, 
but  statesmen,  busy  hi  projects  of  ambition, 
have  not  leisure  to  attend  to  any  thing  that 
does  not  augment  their  power,  extend  their 
hifluence,  and  render  them  rather  a  terror 
to  mankind,  tlmn  the  objects  of  their  praise 
and  veneration.  It  behoves  us,  however, 
to  give,  in  few  words,  a  sketdi  of  what  has 
been  attempted  vnth  a  view  to  an  universal 
standard  for  weights  and  measures  through 
the  whole  world.  The  plans  laid  down  have 
been  deduced  from  philosophical  principles. 
After  the  invention  of  pendulum  clocks,  it 
occurred  that  the'  length  of  a  pendulum 
which  sliould  vibrate  seconds  vrould  be  pro- 
per to  be  made  a  universal  standard  for 
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Kengtb,  wfaateTer  the  denominatioD  ahoold 
be  fixed  oo,  whether  yard,  or  any  thing  else. 
It  wa»  however  foand,  that  it  wonld  be  dif- 
ficult in  practice  to  measure  and  determine 
the  true  length  of  such  a  pendulum,  that  is, 
the  exact  distance  between  tlie  point  ef 
suspension  and  the  point  of  o«ciUation.  An- 
other cause  of  inaccuracy  was  afterwards 
discovered,  when  it  was  found  that  the  se- 
cond's pendulum  was  of  different  lengths 
in  all  the  different  latitudes,  owing  to  the 
spheroidal  figure  of  the  earth,  (See  Earth,) 
which  is  the  cause  why  places,  in  different 
latitudes,  at  different  distances  from  the 
centre,  and  of  course  the  pendulums  are 
acted  upon  by  different  forces  of  gravi- 
ty, and  tliereforc  require  to  be  of  diffierent 
lengths.  In  the  latitude  of  London  this  is 
found  to  be  39^  inches  nearly. 

The  Society  of  Arts,  &c,  have  offered 
premiums  fbr  a  plan  that  might  accomplish 
this  great  object :  and  among  other  devices 
tlien  broiiglit  forward  was  one  by  Mr.  Hat- 
ton,  which  consisted  in  measuring  the  dif- 
ference of  the  lengths  of  two  pendulums  at 
different  times  of  vibration ;  which  could 
be  performed  more  easily  and  accurately 
than  that  of  the  le^th  of  one  single  pendu* 
lum.  This  method  was  put  in  practice, 
and  fiiUy  explained,  and  illustrated,  by  the 
late  Mr.  Whitehnrst,  in  his  attempts  to  as- 
certain an  universal  standard  of  vreights  and 
measures.  The  same  kind  of  utaccuFacy  of 
measurement  obtains  in  this  way,  though  in 
a  smaller  degree,  as  in  a  single  pendulum. 
Another  method  has  been  proposed,  on  ob- 
serving very  accurately  the  space  that  a  hea* 
vy  body  fiiUs  fVeely  through  in  one  second  of 
time.  Here  absolute  accuracy  is -almost 
unattainable,  besides,  the  fi»rm  of  the  earth 
introduces  difficulties,  owing  to  the  different 
distances  from  the  centre,  and  the  con- 
sequent-diversity in  the  force  of  gravity 
by  which  the  body  fidls.  This  space,  in  the 
latitude'  of  London,  has  been  found  193 
inchei,  of  course  it  is  different  in  other 
latitudes.  The  method  of  late  years,  pro- 
posed by  the  Frendi,  is  that  of  measuring  a 
degree  on  the  earth's  surface,  at  the  lati- 
tude of  45  degrees,  and  from  this  to  deduce 
an  universal  measure  of  lengths,  which  would 
be  easily  applicable  to  weights  also. 

WEIGHTS  and  MEASURES,  in  law. 
The  standard  of  measures  vras  originally 
kept  at  WinchesteV,  which  measure  vww,  by 
the  hiw  of  King  Edgar,  ordained  to  be  ob- 
served thrt>nghont  the  kingdom.  By  statute 
35  George  III.  c.  lOf,  the  justices  in  quar- 
ter sessions,  in  every  county,  are  required 


WHA 

to  appomt  persons  to  examine  the  wei^ 
and  balances  vnthin  their  respectire  joris- 
dictions.  These  inspectors  may  seize  sod 
examine  weights  in  shops.  Sec  and  sets 
fiilse  weights  and  b^ances ;  and  the  Qf> 
fender,  being  convicted  belbre  one  jnrtice, 
shall  be  fined  from  five  shillings  to  twenty 
shillings.  Persons  obltnicting  the  iuftt- 
tors,  to  forfeit  from  €swe  shillings  to  ferly 
shillings.  Inspectors  to  be  recompensed 
out  of  the  county  rate.  Stmdard  wei^ 
to  be  purchased  by  tbe  sessions  out  of  the 
county  rate,  and  produced  to  all  penoss 
paymg  for  the  production  thereot  Iifo- 
mations  to  be  within  one  month. 

WEINMANNIA,  in  botany,  soaasiet} 
in  honour  of  Joh.  Wilh.  Weinniann ;  a  g^ 
nns  of  the  Octandria  Digynia  daas  lad  or- 
der. Natural  order  of  Saxifiags,  Jnma. 
Essential  character :  calyx  four-teaved;  co- 
rolla fourpetalled  -,  capsule  two-cdled,  tv»- 
beaked.    There  are  six  species. 

WELDING.  Welding  b  that  iBtimts 
union  produced  between  the  smiacei  d 
'two  pieces  of  malleable  metal,  when  kest* 
ed  almost  to  fusion,  and  hammered.  Tte 
union  is  so  strong,  that  when  two  bus  d 
metal  are  properly  welded,  the  pbee  of 
junction  is  as  strong,  relatively  to  its  tlsck* 
ness,  as  any  other  peut  of  the  bar.  Oily 
two  of  the  old  metals  are  capable  of  ft* 
union  by  welding,  namely  platina  and  iron; 
the  same  properly  belongs  to  the  newly  A* 
covered  meOUs,  potassium  and  sodsmii. 

WERNERFTE,  in  mineralogy,  ntft 
colour  between  yellow  and  green ;  it  o^ 
curs  crystallised  ;  specific  gravity  is  sboit 
3.6.  It  intnmesces  before  the  bloir-|iipef 
and  melts  into  a  whitish  enamel.  Itt^ 
found  in  the  iron  mines  in  Sweden  and  Nor- 
way. 

WESTRINGIA,  in  botany,  io  naned  m 
honour  of  John  Peter  Westring ;  a  geoss  of 
tlie  Didynamia  Gynmospermia  doss  sad 
order.  Natural  order  of  Vertidllats.  1> 
biatae,  Jussieu.  Essential  character :  calyx 
half,  five-cleft,  five-aided ;  corolbi  revemi 
with  four  segBientB,  the  longest  erect. 
cloven ;  stamens  distant,  the  two  shorter,  or 
lowest,  abortive.  There  is  only  one  9^ 
cies,  viz.  W.  rosmariniformis,  a  nttite  of 
New  South  Wales,  near  Port  Jacksoo. 
WHALE.  See  Baueha. 
Whale  fishery.  See  Fishery. 
WHARF,  a  space  on  the  banks  of  a 
haven,  creek,  or  hithe,  provided  for  tfao 
convenient  loading  and  unloading  of  vetseb 
upon.  The  fee  paid  for  the  lanADg  of 
goods  on  a  iHuuf,  or  for  shipping  Iben  o^. 


Digitized  by 


Google 


WHEEL. 


if  eaHed  wliarftge,  aikl  tiie  person  who  bat 
the  directioD  and  oversight  of  the  wharf, 
receives  wharfiige,  &c  is  called  the  whar- 
fiiiX<*r. 
WHEAT.  See  TiuTieuM . 
WHEEL.  This  is  one  of  the  six  powers 
•f  niechanisni ;  and  without  doobt,  contri- 
botes  more  than  any  of  the  other  five  to  the 
general  convenience  of  mankind ;  by  the 
wonderfhl  variety  of  purposes,  from  a  mill 
to  a  watch,  wherein  it  is  employed.  It  is 
onr  intention,  however,  in  this  place,  to 
confine  onrselves  to  the  wheel  as  apper- 
taioinK  to  vehicles,  in  general,  referring  the 
readers  to  the  articles  Mill  work.  Watch 
worky  Clock  work,  &c.  for  the  application 
of  such  wheels  as  come  withm  those 
branches  of  the  arts. 

Of  carriage  wheels,  in  general,  we  shaH 
then  treat ;  observing,  that  any  attempt  to 
prove  that  a  carriage  is  more  easily  drawn 
npon  wfaeeU  than  upon  sledges,  would  be 
an  affiront  to  the  understanding  of  the 
reader.    But  whether  his;h,  or  low,  vrheela 
are  fitted  for  the  purpose,  has  been  a  sub- 
ject of  diipute,    even  among  persons  of 
skill.    Reason   and  experience,  however, 
seem  perfectly  ,to  agree  in  this,  tiiat  wheels, 
whose  centres  are  on  a   level  with  the 
moviue  powcr/will  be  easiest  drawn  along 
a  level  plane ;  and  that  the  higher  a  wheel 
is  the  more  easily  will  it  get  over  the  ob- 
atsoles  it  may   meet  with,  provided  the 
moving  power  be  not  below  the  centre.   It 
•eems  to  follow,  therefore,  that  carriages 
drawn  by   horses,  or  oxen,  should  have 
wheels  whose  centres  have  the  height  of  the 
draft  line ;  that  is,  of  the  shoulders  of  the 
horses,  or  the  yokes  of  the  oxen.    This  is 
tme,  however,  only  in  the  case  of  a  horizon- 
tal road ;  in  going  up  hill  the  distance  of  the 
line  of  draught  from  the  road  is  somewhat 
leas ;  because,  when  a  man,  or  any  other 
aoimal,  is  standing  upon  the  side  of  a  slope, 
his  height  is  inclined  to  that  slope ;  or  ra- 
cier the  slope  is  inclined  towards  him,where 
he   stands  perfectly  perpendicuhu*.    This 
being  the  situation  in  whidi  cattle  labour 
most,  it  is  necMsary  to  proportion  the  draft, 
ao  as  to  render  it  as  light  as  possible  while 
drawing  up  liiU ;  therefore,  it  is  usual,  md 
bigbly  proper  so  to  proportion  the  height  of 
tbe    axle,   especially  in   carts   with  two 
wheels,  to  the  point  of  draught,  that  the  line 
drawn  from  the  centre  of  tbe  wheel  to  that 
point,  should  ride  at  an  angle  of  about 
twelve  or  fourteeo  degrees;  thus,  when 
tbe  horse  is  labounng  up  hill  he  will  comtf 
•early  to  a  level  with  the  wheel's  centre, 
YOU  Vt 


and  draw  to  the  greatest  advantage.  This 
may  serve  as  a  general  rule ;  but  where 
local  drcumstancfs  prevail  of  a  difierent 
tendency,  and  zbo  in  particular  cases,  the 
height  of  the  wheebmust  be  suited  to  meet 
such.  We  reckon  that  m  ordinary  work, 
and  where  tJie  liorses  do  not  exceed  the 
height  of  fifteen  hands  and  a  half,  the 
wheeb  should  be  from  four  feet  eight  inches 
to  five  feet  two.  Yet  the  immense  loads 
drawn  in  the  coal  carts  at  Glasgow,  on 
wheeb  more  than  six  feet  high,  and  other  > 
instances  of  a  like  kind,  prove  that  very . 
great  powers  are  gained  by  using  high 
vrlieeb ;  under  due  construction  and  appli- 
cation the  difierence  of  the  wheel's  weight 
will  not  prove  any  material  drawback.  In 
ascending,  high  wheeb  will  be  found  to  fa- 
eilitat^  the  draught  m  exact  ratio  with  tha 
squares  of  their  diameten ;  but  in  descend- 
ing they  are  liable  to  press  in  the  same 
proportion.  An  admirable  device  was  pro- 
duced by  Lord  Somerville,  for  throwing  the  » 
weight  behind  tbe  centre  in  going  down 
bill,  by  cocking  the  fore-part  of  the  body  of 
a  cart ;  so  that  while  the  shalt  may  incline 
downwards,  in  proportion  to  the  line  of  de> 
clivity,  the  bottom  of  the  carfs  body  should 
remain  horizontal ;  thb  construction  b  now 
common  in  Devonsliire,  Somersetshire,  &c. 
Wheeb  are  comroonl^  made  witli  what  is 
called  a  dish ;  that  b,  the  spokes  are  set  at 
an  angle  into  the  nave,  or  centre-piece ;  so 
that,  when  the  interior  end  of  the  nave  w 
phKed  on  the  ground,  the  wheel  may  ap- 
pear to  be  dished,  or  hollow,  in  the  centre. 
Experience  has  shown,  that  when  wheels  . 
have  been  made  cylindrical,  and  not  with 
the  conical  hollow  just  described,  so  that 
the  spokes  stood  at  riglit  angles  with  tlie 
centre  of  the  axle,  numberiess.  inconve- 
niences arose;  the  dirt  taken  up  by  the 
wheel  used  to  fall  in  between  the  nave  and 
the  axle,  so  as  to  choak  and  wear  it  consi- 
derably. Such  wheeb  also  required  to, 
stand  wider  apart,  and  demanded  greater 
read  way;  besides  they  were  very  apt  to  be 
vrrenched  when  pressed  by  any  exterior  re« 
sbtance,  and  the  spokes  were  forced  back 
in  the  mortices.  According  to  the  present 
plan  of  dishing  wheeb,  usually  to  about  four 
inches  m  fire  feet  of  dbmeter,  the  extent 
resbtances  are  avoided  ;  the  axle  being  so 
turned  down  at  its  ends,  as  to  cause  tbe 
lower  spoke,  which  bears  up  the  load,  to 
stand  perpendicularly  under  tbe  centre ; 
thus  ocabioning  the  upper  parts  of  the 
two  wheeb  oi^  the  same  angle  to  spread 
firom  each  other ;  while  tha  lower  parti  c^9» 
O  o 
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verge  in  tiie  ume  proiiortiot).  -  Cylindrical 
wbeeh,  that  is,  such  as  are  not  dished^ 
would  answer,  proiided  the  carnage  were 
always  on  a  perfectly  horiiontal  plane ; 
bat  Uiey  wonld  sahject  the  nave  to  be 
loaded  with  mod,  and  pinch  the  load  when 
consisting  of  ^ht  articles  rising  above  the 
body  of  Uie  carnage.        • 

The  spokes  should  be  set  so  fiir  frotnlfae 
enter  end  of  the  nave,  that  a  perpendicular 
from  the  sole  to  the  imder  side  of  the  axle, 
may  fall,  between  an  inch,  and  two  inches, 
between  the  bashes.  By  this,  the  pressore 
will  be  son;ewhat  greotei*  on  the  outer  than 
on  the  inward  bosh,  when  the  wheels  are  on 
a  level.  This  ought  to  be  so  ;  for  the  inner 
part  of  the  axle  arm  being  much  bigger 
than  the  outer,  it  has  more  friction  ;  there- 
fore should  have  less  pressure ;  bei4des, 
every  sinking  of  the  wheel,  more  thanrtbe 
other,  causes  It  to  pinch  the  inner  bush. The 
best  mode  of  placing  spokes  in  the  naves,  is 
to  mortice  them  in  two  rows,  alternately ; 
this  does  not  weaken  the  centre  so  nradi  as 
when  all  the  spokes  are  in  <Mie  row,  or 
band,  and  gives  a  greater  degree  of  re- 
sistance outwards.  The  tire,  or  iron  bind- 
big  of  a  wheel  orast  be  so  laid  on,  whether 
hi  one  or  more  bands,  as  to  form  the  Irus- 
trum  of  a  cone ;  but  in  heavy  wa^[ons  it  it 
Bsuai^to  make  the  middle  of  the  tire  rise 
considerably,  so  as  to  bear  the  whole 
weight  on  hard  roads,  whereby  the  carriage 
wiU  move  M^ter  than  if  the  frustrum  were 
rectilinear ;  this  form  likewise  causes  stones, 
dEC.  to  sUp  aside ;  hot  in  soft  soils  it  is  apt 
to  occasion  much  sinkmg.  The  axle  arm 
should  be  taper,  in  order  that  it  may  give 
the  wheel  rather  a  disposition  to  slide  offi 
otherwise  it  wonld  be  apt  to  close  in- 
wardly, and  create  excessive  friction; 
hence  the  necesuty  for  good  iron  wasters 

.  exteriorly,  and  substantial  linch-pins.  There 
is  a  common  practice  of  setting  the  wheels 
forward ;  that  is,  giving  them  a  slight  in- 
ehnation  towards  each  other,  where^  they 
are  perhaps  an  inch  nearer  at  their  front 
than  at  their  backs  ;  this  is  done  to  make 
the  wheel  run  more  even^on  ita  sole,  or 
bearing  part,  and  to  prevent  its  gaping  for- 

,  ward  ;  but  itis  evadentiy  a  distortion  which 
preventi  the  wheel  from  running  exactly  at 

'  right  angles  with  the  transverse  section  of 
,  tl^  carriage.  The  nave  of  a  heavy  wheel, 
'tSiat  is  for  our  ordinary  cart  Sot  Atid  pur- 
poses, need  not  be  more  than  twelve  or 
fourteen  inches  in  length ;  if  too  short,  the 
wheel  will  wabble,  unless  fitted  very  tight 
Of  the  axle  ;.  while  too  long  a  nave  is  apt  to 


catch  the  dirt  fi<om  the  upper  part,  mid  tn 
project  too  much  beyond  the  onler  feee  of 
the  fellies  ;  the  above  le^glii  m  exehnivn 
pf  the  pan  at  the  outer  end. 

The  proportions  of  wheels  nnsfc  be  esti- 
mated acoon&ig  to  the  pniposes  to  ^ 
they  are   to   be  apphed ;    ttms  i 

have  in  general  krge  hind-wheels, 

tunber  carriages  the  four  are  ivnally  oT  the 
same  height,  er  nearty  so;  the  iiowlan 
common  stage  carts  have  br^  wheels^ 
while  the  drays  used  by  brewers  have  vuiy 
low  ones.  The  reason  is  obrions  ,.iia|nsui 
and  carts  load  behind ;  but  timber  car- 
riages and  drays  load  at  ^e  sides,  tkete- 
fore,  in  such,  btfge  wheels,  hovrever  mmdk 
they  might  fiivenr  the  draught,  wonM  be 
extremely  inconvenient  ;  indeed  incoB- 
patible.  Wheels,  whatever  tiieir  sIk,  shonld 
be  <iade  o^weU  seasoned  tofigb  wiMd,  per- 
fectly free  from  blemish ;  Iho  naves  m% 
generally  of  ehn,  the  spokes  of  oak,  and  the 
fellies  of  ehn,  or  of  ash ;  such  are  Ibond  to 
answer  best  for  all  carriaipes  attached  to 
the  ordnance  department;  in  w^iich  the 
following  are  considered  at  the-  ngalar 
standard  heigbtsu 

All  the  horse-artillery  caira^es^  Iknbcsx, 
and  waggons;  the  heavy  six^anders,  ta4 
long  three-pounders,  and  their  limbers; 
^the  carriage  of  a  six-poander  battniM 
gun ;  of  a  tight  five  and  a  half  inch  howitoer; 
and  the  hind  wheels  of  an  mnaranitioii  w^ 
gon»  five  feet  The  Kmberto  aligbtsin- 
pounder,and  fiye  and  a  half  inch  bowiiacr; 
the  cani^Lge  of  a  medmm  twetve-powidfer, 
four  feet  ttght  inches.  The  limber  af  the 
latter  four  feet  six  inches.  A  sling-enity 
five  feet  ^t  inches  The  fere^whanbef 
an  ammunition  waggon,  fbur  feet.  A  pon- 
toon carriage  has  the  ^  fore-wbeeh  tteae 
feet,  and  the  hmd  ones  five  feet  six  inches. 
The  carriage  of  an  eigh>  inch  hoiritaer,  fiva 
feet ;  ,the  limber,  fear  feet.  A  b^  aamn- 
nition  cart,  Avt  feet. 

We  are  disposed  to  recomL. 

proportions-to  the  consideratson  of  l 

concerned  in  the  construction,  «r  ht  tiia  i 

of  wheel  carriages ;  th^  bemf  the  resalt  of 
innumerable  experiments,  submitted  to  ane- 
quivooal  proofnnder  every  variety  of  locahly 
and  of  burthen.  We  think  it  necosary,  at 
the  same  time  to  observe,  that  a  cotiasp  ** 
dent  of  the  Agricultural  Maganne,  fommaV 
pnbfished  by  Longman,  Hurst,  Rc<»,  m^ 
Orme,  of  Paternoster-row,  has,  in  the  elr* 
venth  number  of  that  .work,  given,  what, 
ippears  to  be,  an  excellent  rule  fer  the 
proportions  of  wheels  in  waggeni.  It  woaM 
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Bot  be  niiidfliible  for  nt  ta  give  the  whole  of 
the  nesonings  ef  that  correipondtiit  as 
coBtaiaed  m  Twioas  nnroberi ;  but  from 
that  which  we  have  particularized  we  have 
4die  pleasore  to  fanmh  the  following  extract ; 
or,  at  lewf,  the  sense  of  it. 

^  If  the  fore-wheel  be  fonr  feet  font 
inches  in  height,  and  the  ttne  of  traction 
(drangbt)  be  drawn  at  an  elevation  of 
twelve  degrees  f«om  the  centre  of  its  axle, 
the  point  where  that  line  cats  the  dream* 
iereoee  of  the  wheel  in  its  front,  gives  that 
be^tjron  the  plane  on  which  the  carriage 
stands,  that  will  determine  the  radios  of  the 
huder  wheel.  In  this  instance  the  hind-' 
wheel  woohi  have  a  radios  of  two  feet  nine 
inches,  giving  of  coarse  five  feet  six  inches 
lor  its  diameter." 

A  view  of  the  plate  given  in  that  work, 
not  only  will  iUnstrate  the  above  expUma- 
tion^  bat  will  satisfy  a  person  respecting 
the  justness  of  the  proportions  above  de- 
tailed }  when  tempered  by  the  following 
caations, vreconsider  the instroction  given 
to  be  adimiralile.  ^  The  fore-wheel  oaght 
to  be  as  nearly  level  with  the  point  of 
dtaoght,  that  is,  where  the  shaft  is  snspend- 
ed  by  the  gear,  as  may  be  convenient ;  ob- 
serving, that  an  angle  of  twelve  degrees  is 
to  be  given  «s  aceonnt  of  the  difference  be- 
tween the  horse's  height  as  he  stands  at  rest, 
and  the  real  altitnde  of  the  point  of  dranght 
£rom  the  groond,  when  he  is  in  a  state  of 
ecertion.  Daring  great  efforts,  horses  lose 
very  considerably  of  their  standard^  and 
tfaos  bring  the  shaft  to  nearly  a  parallel 
witii  the  plane  on  which  they  move.  Atten- 
tion most  be  paid  to  keeping  the  wlieel 
within  snch  limits  as  may  not  trespass  on 
other  matters,  often  of  more  consequence 
even  than  ease  of  drangbt ;  loading,  torn- 
.  iig,  weight,  expense,  &c.  most  always  form 
a  part  of  the  calcidatlon." 

Whbbl  W9rk^  Of  all  the  modes  of  com- 
mnnkating  motion,  the  most  extensively 
nsefid  is  the  employment  of  wheel-work, 
4riiteh  is  capable  of  varyipg  its  direction  and 
Its  velocity  withont  any  limit 

Wheels  are  sometimes  tamed  by  simple 
contact  with  each  other ,  soroetiipes  by  the 
intervention  of  cords,  straps,  or  chains, 
passing  over  Aem ;  and  in  these  cases  the 
minute  protaberance  of  the  snrfiices,  or 
whatever  else  may  be  the  cause  of  friction, 
prevents  their  sliding  on  each  other.  Where 
a  broad  strq>  ran^  on  a  wheel,  it  is  nsnally 
confined  to  its  sitnation,  not  by  causing  the 
margin  of  the  v^lteel  to  project,  bnt,  on  the 
contrary,  by  making  the  middle  promment ; 


the  reason  of.  this  may' be  nndentood  by 
examining  the  manner  in  wbifh  a  tight  strap 
running  on  a  cone  would  tend  to  run  to- 
wards its  thickest  part.    Sometimes  also 
pins  are  fixed  in  the  wheels,  and  admitted  [ 
mto  perforations  in  the  straps ;  a  mode  only 
practicable  where  the  motion  is  slow  and 
steady.    As  mooth  motion  may  also  be  ob- 
tained, with  considerable  force,  by  Canning 
the  surfeces  of  the  wheels  into  brashes  of 
hair.    More  •commonly,  however^  the  cir- 
cumferences of  the  contiguous  wheels  are 
formed  into  teeth,  impelling  each  pther,  as 
with  the  extremities  of  so  many  levers,  ei- 
ther exactly  or  nearly  in  the  common  direc- 
tion of  the  circumferences  ;  and  sometimes 
an  endless  screw  is  substituted  for  one  of 
the  wheels.  In  forming  the  teeth  of  wheels, 
it  is  of  consequence  to  determine  the  curva- 
ture which  will  procure  an  equable  commu- 
nication of  motion,  with  the  least  possible 
friction.    For  the  equable  comomnication 
of  motion,  two  methods  have  been  recom- 
mended ;  one,  that  the  lower  part  of  the 
face  of  each  tooth  should  be  a  straight  hue ' 
in  the  direction  of  the  radhis,  and  the  upper 
a  portion  of  an  epicycloid,  tlmt  is,  of  a  curve 
described  by  a  point  of  a  circle  rolling  on 
the  wheel,  of  whidi  the  dhuneter  must  be 
half  tiiat  of  the  opposite  wheel ;  and  in 
this  case  it  is  demonstrable  that  the  plane 
surfece  of  eadi  tooth  will  act  on  the  curved 
surface  of  the  opposite  tooth  so  as  to  pro- 
duce an  equable  angular  motion  in  both 
wheels ;  the  other  me^od  is,  to  funn  lOl  the 
snrfiu^  into  portions  of  the  invohites  of  cir- 
cles, or  tJie  curves  described  by  a  point  of  a 
thr^id  which  has  been  wound  round  the 
wfieel,  while  it  is  uncoiled ;  and  this  method 
appears  to  answer  tlie  purpose  in  an  easier 
and  simpler  manner  than  the  former.    It 
may  be  experimentally  demonstrated,  that 
an  equable  motion  U  produced   by  the 
action  of  these  curves  on  each  other ;  if 
we  cut  twa  boards  into  forms  terminated 
by  them,  divide  the  surfaces  by  lines  into 
equal  or  proportional  angnlar  portions,  and 
fix  them  on  any  two  centres,  we  shall  find 
that  as  they  revolve,  whatever  parts  of  the 
surfaces  may  be  in  ^ntact,  the  correspond- 
ing lines  will  always  meet  each  other. 

Both  these  n^thods  may  be  derived 
from  the  general  principle,  that  the  teetif  of 
the  one  wheel  must  be  of  such  a  form,  that 
their  outUne  may  be  described  by  the  re- 
volution of  a  carve  npon  a  given  circle^ 
while  the  outline  of  the  teeth  of  the  other 
wheel  is  described  by  the  same  curve  re* 
votving  within  the  cirde.  It  has  been  sup- 
Oo^*«- 
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poscti  by  novae  ot  the  beat  antliors  tliat  the 
cpicycloldal  tooth  has  also  tJie  advantaj^  of 
completely  avoiding  friction  ;  this  is  how- 
ever by  no  means  true,  and  it  is  even  ini- 
prartictble  to  invent  any  form  for  tlie  teeth 
of  a  wheel,  which  will  enable  them  to  act 
on  otlier  teeth  withoot  friction.    In  order 
to  diminish  it  ^  much  as  possible,  the  teeth 
must  be  as  small  and  as  nnnierous  as  is  con- 
sistent with  strength  and  durability  ;  for  the 
effect  of  friction  always  increases  with  the 
distance  of  the  point  of  contact  from  the 
litie  joining  the  centres  of  the  wheels.    In 
calculating  the  quantity  of  the  friction,  the 
velocity  with  which  the  parts  slide  over 
each  other  has  penerally  been  taken  for 
Its  measure;   this  is  a  slight  inaccuracy 
of  conception   frr  it  i?  certam  that,  the 
actnal  resistance  is  not  at  all  increased  by 
ijicreasiog  the  relative  velocity  ;  but  the 
effect  of  that  resistance,  in  retarding  the 
motion  of  the  wheels,  may  be  shown,  from 
the  general  laws  of  mechanics,  to  be  propor- 
tional to  the  relative  velocity  thus  ascer- 
tained.   When  it  is  possible  to  make  one 
wheel  act  on  teeth  fixed  in  the  concave  sur- 
face of  another,  the  friction  may  be  thus  di- 
minishefl  in    the  proportion    of  the   dif- 
ference of  the  diameters  to  their  sum.    If 
the  face  of  the  teeth,  where  they  are  in  con- 
tact, is  too  much  inclined  to  tlie  radius, 
their  mutual  friction  is  not  much  affected, 
bnt  a  great  pressure  on  their  axis  is  pro- 
duced ;  and  tliis  occasions  a  strain  on  the 
machinery,  as  well  as  an  increase  of  the 
friction  on  the  axis.    If  it  ia  desired  to  pro- 
dnce  a  great   angular  velocity  with  the 
smallest  possible  quantity  of  wheel  work, 
tlie  diameter  of  each  wheel  must  be  be- 
tween three  and  four  tinges  as  great  as  that 
of  the  pinion  on  which  it  acts.    Where  the 
pinion  impels  the  wheel,  it  is  sometimes 
made  with  three  or  four  teeth  only  ;  but  it 
is  much  better  in  general  to  have  at  least 
six  or  eight ;    aud  considering  tlie  addi- 
tional labour  of  increasing  the  number  of 
wheels,  it  may  be  advisable  to  allot  more 
teeth  to  eadi  of  Aem  than  the  number  re- 
sulting from  th«  calculation ;  so  tliat  we 
jnny  allow  thh-ty  or  forty  teeth  to  a  wheel 
acting  on  a  pinion  of  six  or  eight.    In 
•  works  which  do  not  require  a  great  degree 
of  strength,  the  wheels  have  sometimes  a 
much  greater  number  of  teeth  than  this  ; 
and  on  the  other  hand,  an  endless  screw  or  a 
spiral  acts  as  a  pinion  of  onetootli,  smce  it 
propels  the  wheel  through  the  breadth  of 
•ne  tooth  only  In  each  revolution.    For  a 
pinion  of  six  teeth,  it  would  be  better  to 
liave  a  wheel  of  tliirty-five  or  tbidy-seven 


than  thirty-tuc;  ibr  each  tooth  of  tte  wired 
woold  thus  act  in  tarn  upon  euh  tooth  cf 
the  pinion,  and  tii«  work  would  be  nore 
equally  worn  than  if  the  same  teeth  conti* 
nned  to  meet  in  each  revolntion.  The  teeth 
of  the  pinion  should  abo  be  aomewfaat 
stronger  than  those  of  the  wlie^  m  order  to 
support  the  more  fieqnent  recnpreiioe  of 
friction.  It  has  been  proposed,  for  the 
coarser  kinds  of  wheel-work,  to  divide  the 
distance  between  the  middle  points  of  two 
adjoining  teeth  into  thirty  parts,  and  w 
allot  sixteen  to  the  tooth  of  the  pinioo,  and 
thirteen  to  .that  of  the  wheel,  allowing  one 
for  freedom  of  rootioD. 

The  wheel  and  pinion  may  either  be  si- 
tuated in  the  same  plane,  both  being  com- 
monly of  the  kind  denominated  qnn^ 
wheels,  or  their  planes  may  Ibtm  an  angle  ; 
in  this  case  one  of  them  may  be  a  crown  or 
contrate  wheel ;  or  both  of  them-  may  be 
bevelled,  the  teeth  being  «ot  obliqiiely. 
According  to  the  relative  mafnitnde  of  the 
wheels,  the  angle  of  the  bevel  most  be  di^ 
ferent,  so  that  the  velocities  of  the  «heeh 
may  be  in  tlie  tame  proportion  at  both  endi 
of  their  oblique  faces;  for  this  parpooe,  te 
faces  of  all  the  teeth  most  be  directed  to  the 
point  where  the  axes  would  meet.  Ia 
cases  where  a  motion  not  quite  equable  is 
required,  as  it  sometimes. happens  in  the 
construction  of  clocks,  but  more  fivqucatly 
in  orreries,  the  wheels  may  either  be  di- 
vided a  little  unequally,  or  the  axis  maybe 
phiced  a  little  out  of  the  centre  -,  and  these 
eccentric  wlieeto  nray  either  act  on  other 
eccehtric  wheels,  or  if  they  are  nMde  as 
contrate  wheels,  upon  a  lengthened  piakm. 
An  arrangement  is  sometimes  made  for  se> 
parating  wheels  whidi  are  intended  to  turn 
each  otlier,  and  for  replacing  them  at  plea- 
sore  ;  the  wheels  are  said  to  he  thrown  by 
these  operations  out  of  gear  and  into  gev 
again.  When  a  wheel  revolves  rood 
another,  and  is  so  fixed  as'to  reanin  ucaity 
in  a  parallel  direction,  and  to  cause  the 
central  wheel  to  turn  round  its  axis,  the  ap> 
paratns  is  called  a  sun  and  phinet  wheeL  Im 
'  this  case,  the  circomfereBce  of  the  eestnl 
wheel  moves  as  fiist  as  that  of  the  letoKiag 
wheel,  each  pomt  of  wlUch  descrihos  a 
circle  equal  in  diameter  to  the  dislaBoe  of 
the  centres  of  the  two  wheels;  ttrnt 
qoently,  when  the  wheels  are  eqil,  the 
central  wheel  makes  two  revohitiom,  evciy 
time  that  the  exterior  wheel  travels  lomd 
it  If  the  central  wheel  be  fixed,  wmd  the 
exterior  wheel  be  cansed  to  turn  oa  ill  own 
centre  during  Its  revolution,  by  the  efiectef 
the  contact  of  the  teedi,  it  will  ■Mke|a 
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«very  reTolntton  one  turn  nore  with  re- 
spect to  the  aorrounding  objects^,  than  it 
nktMild  mmke,  if  its  ceatre  were  at  rest, 
dorinf  one  torn  of  the  wheel  which  is  fixed; 
and  this  cireomstance  most  be  recollected 
wiien  soch  wheel*  are  employed  in  planela- 
liuins. 

Wheels  are  nsnally  made  of  wood,  of 
iron,  either  cast  or  wfbtlght,  of  steel,  or  of 
brass.  The  teeth  of  wheels  of  metal  are 
generally  cat  by  means  of  a  machme  ;  the 
wheel  is  fixed  on  an  axis,  which  also  carries 
a  plate  furnished  with  a  variety  of  circles, 
cttvided  into  different  numbers  of  equal 
parts,  marked  by  small  excavations  ;  these 
are  brought  in  succession  under  the  pomt  of 
a  spring,  which  holds  the  axis  firm,  while  the 
intervals  between  the  teeth  are  expediti- 
ously cut  out  by  a  revolving  saw  of  steel. 
The  teeth  are  afterwards  finished  by  a  file  ; 
and  a  madiine  has  also  been  invented  for 
boldiug  and  "working  the  file.  It  Is  fre- 
quently necessary  m  machmery  to  protract 
the  time  of  application  of  a  given  force,  or 
to  reserve  a  part  of  it  for  fbtore  use.  This 
ii  generally  effected  byiSu£fering  a  weight  to 
d^cend,  vrhich  has  been  previously  raised, 
•ra  spring  to  unbend  itself  firom  a  state  of 
forcible  fiexure,  as/  is  exemplified  in  the 
-weights  and  springs  of  clocks  and  watches. 
The  common  kitchen  jack  is  also  employed 
for  protracting  and  equalizing  the  operation 
of  a  weight ;  in  the  patent  jack  the  same 
effect  is  produced  by  an  alternate  motion, 
the  axis  being  impelled  backwards  and  for- 
wards, as  in  clocks  and  watches,  by  means 
of  an  escapement,  and  the  pkce  of  a 
bakmce  spring  bemg  supplied  by, the  twist- 
ing and  untwisting  of  a  cord. 

In  these  machines,  as  well  as  in  many 
others  of  greater  magnitude,  the  fly  wheel  is 
a  very  important  part,  its  velocity  being  in- 
creased by  the  operation  of  any  part  of  the 
force  which  happens  to  be  superfluous,  and 
its  rotatory  power  servmg  tt>  continue  the 
motion  when  the  force  is  diminished  or 
withdrawn.  Thus,  when  a  man  turns  a 
■winch,  he  can  exert  twice  as  much  force  in 
some  positions  as  in  others,  and  a  fly  enables 
'  faim  in  some  cases  to  do  nearly  one-thu-d 
more  work.  In  the  pile  engine,  also,  with- 
out the  help  of  the  fly,  the  horses  would  iall 
for  want  of  a  counterpoise,  a»  soon  as  the 
weight  is  diseugaged.  Such  a  fly  ought  to 
be  heavy,  and  its  motion  must  not  be  too 
rapid,  otherwise  the  resistance  of  the  air 
-wUi  destroy  too  much  of  the  motion ;  bnt 
in  the  kitchen  jack,  as  well  as  in  the 
striking  part  of  a  docky  where  the  toper* 
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flnous  force  is  (>nrposely  destroy^,  the  fly* 
Is  made  light,  and  strikes  the  air  with  a 
broad  surface.  An  effect  similar  to  that  of 
a  fly  and  a  spring  b  sometimes  produced  in 
hydraulic  machines  by  the  introduction  of 
an  air  vessel,  the  air  contained  in  v^hicb  is 
compressed  more  or  le^s  according  to  the 
Intenbity  of  the  force,  and  exerts  ^  more 
uniform  pressure  in  expelling  the  fluid 
whidi  is  forced  irregularly  into  it.  See 
Young's  Lectures. 

Wheel,  in  the  military  art,  is  the  word 
of  command  when  a  battalion  or  squadron 
is  to  alter  its  front  eitlier  one  way  or  the 
ether.  To  wheel  to  the  right,  directs  the 
man  in  the  right  angle  to  torn  very  slowly, 
and  every  one  to  wheel  from  the  left  to  the 
right^  regarding  him  as  their  centre ;  and 
tJice  tersa  when  they  are  to  wheel  to  the 
left.  When  a  division  of  men  are  on  the 
marcli,  if  the  word  be  to  wheel  to  the  right 
or  to  the  left,  then  the  right  or  left  hand 
man  keeps  his  ground,  only  turning  on  his 
heel,  and  the  rest  of  the  rank  move  about 
quick  till  they  make  an  even  Ime  with  the 
said  right  or  left  hand  man. 

Wheels,  water.    See  Mill. 

WHIRLWIND,  a  wind  that  rises  sod* 
denly,  is  exceedingly  rapid  and  impetuous, 
in  a  whiriing  direction,  and  often  progres- 
sively also ;  but  it  is  commonly  soon  spent. 
Dr.  Franklin,  in  his  Physical  and  Meteoro- 
logical Observations,  read  to  the  Royal 
Society  in  1756,  supposes  a  whirlwind  and  a 
water-spout  to  proceed  firom  the  same  cause : 
their  only  difference  being,  that  the  latter 
passes  over  the  water,  and  the  fbrmer  over 
the  land.  This  opinion  is  corroborated  by 
the  observations  of  many  othen,  who  have 
'remarked  the  appearances  and  effects  of 
both  to  be  the  same.  They  have  both  a 
progressive  as  well  as  a  circular  motion ; 
they  usually  ris^  after  calms  and  great  heats, 
and  mostly  happen  in  the  warmer  latitudes : 
the  vrind  blows  every  way  from  a  large  sur- 
roundmg  space,  both  to  the  water-spout  and 
^hurlwind;  and  a  water-spout  has,  by  its 
progressive  motion,  passed  from  the  sea  to 
the  land,  and  produced  all  the  phenomena 
and  effects  of  a  whirlwind ;  so  tiiat  there  is 
no  reason  to  doubt  that  they  are  meteors 
arising  from  the  same  general  cause,  and 
explicable  upon  the  same  principles,  fur> 
nished  by  electrical  experiments  and  dis- 
coyeries. 

WHISPERING  places,  are  phices  where 
a  whisper,  or  other  small  noise,  may'  be 
heard  from  one  part  to  another^  to  a  great 
dittance.  They  depend  on  a  principle,  that 
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tM  voice,  Ace.  being  appltad  t6  one  end  of 
an  arch,  ca^y  peises  by  repeated  reflect 
tions  to  tlie  other. 

Hence  sound  id  conveyed  from  one  fide- 
of  a  wbisperinggalleiy  to  the  opposite  one, 
wttliont  being  perceived  by  those  who  stand 
in^tfae  middle.  The  form  of  a  vrfaispering* 
gallery  is  Hmt  of  a  segment  of  a  sphere,  or 
tbe  like  arched  figure;  and  the  progress  of 
the  sound  throng^  it  may  be  iUustrated  in 
the  foUowhig  manner:  Let  ABC  (Pfaitc 
XVI.  Miscel.  fig.  !«•)  represent  the  seg- 
ment of  a  sphere ;  and  suppose  a  low  voice 
uttered  at  A,  the  vibrations  extendmg  them- 
selves every  way,  aome  of  them  wiU  im- 
phige  upon  the  points  £,  E,  &c.;  and 
thence  be  reflected  to  the  points  F,  F,  dec.} 
thence  to  6, 6,  Sec. ;  till  at  last  they  meet 
in  C;  where  by  their  union  they  canse  a 
much  stronger  sound  than  in  any  part  ai 
the  Segment  whatever,  even  at  A,  the  point 
ftom  whence  they  came«  Accordingjly,  all 
the  contrivance  in  whbpering^places  is,  tliat 
near  the  person  wlio  whispers  there  may  be 
a  smooth  wall,  arched  either  cylindrically 
or  elliptically.  A  circular  arch  will  do,  but 
not  80  well. 

The  most  considerable  whispering-places 
in  England  are,  the  whispermg-gallery  in 
the  dome  of  St.  Paul's,  London,  where  the 
ticking  of  a  watch  may  be  heard  from  side 
to  side,  and  ^  very  easy  whisper  be  sent  all 
round  the  dome.  The  lamoos  vrfaisperin^ 
place  in  Gloucester  Cathedral^  b  no  other 
than  a  gallery  above  the  east  end  of  the 
dioir,  leading  from  one  side  thereof  to  the 
other.  It  consists  of  fiv^  angles  and  six 
sides,  the  middlemost  of  whidi  is  a  naked 
window,  yet  two  wlnsperers  hear  each  other 
at  the  distance  of  twenty-fiye  yards. 

WHISTON,  (WiLUAM),  an  English  di- 
vine, philosopher,  and  mathematician,  of 
uncommon  parts,  learnmg,  and  extraordi- 
nary character,  was  born  the  9tfa  of  Decem- 
ber 1667,  at  Norton  in  the  county  of 
Leicester,  where  bis  fiither  was  rector,  He 
was  educated  under  his  father  tUl  he  was 
seventeen  years  of  age,  vrhcn  h6  was  sent 
to  Tamworth  school,  and  two  years  after 
admitted  of  Chn^-hall,  Cambridge,  where 
be  pursued  his  stndies,^  and  particularly  the 
mathematics,  v^th  great  diligence. 

In  1695,  he  was  made  Master  of  Arts, 
and  Fellow  of  ,tlie  CoHege,  and  soon  after 
commenced  one  of  the  tutors ;  bat  his  ill 
state  of  health  soon  after  obliged  liim  to  re- 
linquish this  profession.  Having  entered 
into  orders,  m  1694,  be  became  chap- 
lain to  Dr.  More,,  Bishop  of  Norwich  | 


and  Wfaile  in  Hiis  statm  he  prfMied  W^ 
first  work^  entitled,  <<  A  New  Theory  of 
the  Earth,  &c."  in.  which  be  nodcrtook 
to  prove  that  the  Moasic  doctrine  of  dm 
earth  was  pctfeetly  agteeahie  to 


ingenuity,  brought  oonsideiiable  i 
to  the  author. 

In  the  year  1698,  Bishop  More  gave  him 
the  living  of  Laweetoff  in  Sofiblk,  wfaara  be 
inmiediately  went  to  reside,  and  devoted 
himself  with  great  diligence  to  tihn  diacfanfe 
ofthattmst  IntbebcgnungoftiielastceB* 
tary  be  was  made  Sir  Isaac  Newton'a  de- 
puty, and  afterwards  his  snceeasor  in  the 
Lorasian  professorship  of  nuifliennties» 
when  he  resigned  hirlivmgat  Lowesto^ 
and  vrent  to  reskle  at  CaaMdge.  FVem 
this  time  his  pnl>licationB  became  very  fre- 
quent, both  in  tlieologyand  wathrniatics. 
By  his  researches  into  tiie  wiitiBgiB  of  the 
Fathers,  he  was  led  to  embrace  tiie  Aiian. 
hypothesis  respecting  the  penon  of  Christ; 
on  account  of  which  he  was,  in  Odobrr 
1710,  <)eprived  of  his  proftssonhqi,  and  ca- 
pelled  the  University  of  OuBbridge,.  after 
be  bad  been  frnrmaily  convened  and  inter- 
rogated for  some  da^  together.  At  the 
conclusion  of  this  year  he  wrote  his  ^Hisia- 
rical  PreAuse,"  afrerMrds  prefixed  to  his 
<*  Primitive  Christiamty  Revived,*  rniilma 
ing  the  reasons  fi>r  his  dif«eat  from  tins  c 
monly  received  notions  of  the  Trinity,  ^ 
work  he  published  the  next  year,  is  4  vols* 
avo.  for  which  the  Convocation  fell  i 
him  most  vehemently.  y 

In.  1713,  he  and  Mr.  Ditton  > 
their  scheme  for  finding  the  loogitBde^ 
which  they  published  the  year  following^  a 
method  wWcli  consisted  in  mwiMiiing  d»* 
tances  by  means  of  the  vekidty  of  sound. 

On  Mr.  Whi8ton*s  expulsion  Irom  Giii- 
,  bridge,  he  went  to  London,  where  he  co» 
ferred  with  Doctors  Clarke,  Hoadly,  and 
other  teamed  men,  who  endeavoured  to 
moderato  his  aeal,  but  he  was  not  to  be  in- 
timidated, he  conthraed  to  write,  and  to 
propagate  his  opinions  with  as  nrach  aidatr 
as  if  he  had  been  in  tlie  moot  flonrislifaif 
circumstances;  wliidi,  however,  were  so 
bad  that,  fai  17St,  a  subscription  v»as  nMde 
for  the  support  of  his  fiimily,  wtuch  amount- 
ed  t6  47oi.  For  though  he  drew  some  pro* 
fits  from  reading  astronondeal  and  phiteso 
phical  lectures,  and  also  from  liis  pnlifica* 
tion^,  which  were  teiy  tramerou^,  yet  these 
of  theniselves  were  very  insofficioDt:  nor, 
when  joine^l  with  the  boievolence  and  eha* 
rlty  of  thoae  iHio  lofM  ml  ctteenwd  him 
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for  his  leainiDg,  integrity,  and  piety,  did 
tbey  prevent  liis  being  frequently  in  great 
distrcM* 

In  1739,  Mr.  Whiston  pnt  in  his  claim  to 
the  Biatberoatical  professorship  at  Cam- 
bridge, then  vaeant  by  the  death  of  Dr. 
Sannd^noo,  in  a  letter  to  Dr.  Ashton,  the 
Master  of  Jesas  College  j  bat  no  regard  was 
paid  to  it  Among  a  variety  of  works,  he 
pnblished  Memoirs  of  his  own  life  and 
Writings,  which  are  very  carious. 

WUston  contmued  many  years  a  m^nber 
of  the  established  Church ;  but  at  length 
Ibnook  it  on  account  of  the  reading  of  the 
Atbanasian  Creed,  and  went  over  to  the 
Baptists ;  which  happened  while  he  was  at 
the  house  of  Samuel  Barker,  Esq.  at  Lin* 
,  don  in  Rutlandshire,  who  had  married  his 
daughter;  wliere  he  died,  after  a  week's  iU- 
nessf  the  S2d  of  August  1752,  at  upwards 
of  84  years  of  age. 

The  character  of  thb  conscientious  and 
worthy  msui  has  been  attempted  by  two 
very  able  personages,  who  were  well  ac- 
quainted with  him,  namely.  Bishop  Hare 
and  Mr.  C'dlins,  who  unite  in  giving  him 
the  highest  applauses  for  his  integrity, 
piety,  d;c.  Mr.  Whistoo  left  some  children 
behind  him  ;  among  them,  Mr.  John  Whia- 
ton,  who  wras  for  many  years  a  very  con- 
siderable bookseller  m  London.       / 

WHITE,  one  of  the  colours  of  bodies. 
Though  white  cannot,  property  be  said  to 
be  one  colour,  but  rather  a  composition  of 
all  the  colours  together:  for  Newton  has 
demonstrated  that  bodies  only  appear  white 
by  reflecUng  all  the  kinds  of  coloured  rays 
alike ;  and  that  even  the  light  of  the  sun  is 
oidy  white  because  it  consists  of  all  coloun 
Biiaed  together. 

Tliis  may  be  shown  mechanically  in  tlie 
following  manner:  Take  seven  parcels  of 
cohmred  fine  powders,  the  same  as  the 
primary  colours  of  the  rainbow,  taking  such 
quantities  of  these  as  shall  be  proportional 
to  tlie  respective  breadths  of  tliese  colours 
in  the  rainbow  which  are  of  red  45  parts, 
orange  S7,  yellow  48,  green  60,  blue  GOf 
indigo  4(>,  and  of  violet  80 ;  then  mix  in- 
timately together  these  seven  parcels  of 
powders,  and  the  mixture  will  be  a  whitish 
colour :  and  this  is  only  similar  to  the  unit- 
ing the  prismatic  colours  together  again,  to 
form  a  white  ray  or  pencil  of  light  of  the 
wliole  of  them.  The  same  thing  is  done 
conveniently  thus :  Let  the  Oat  upper  sur- 
Aice  of  a  top  be  divided  into  360  equal 
psrts,  all  around  its  edge;  then  divide  the 
i  soi^oi^  into  seven  sectors,  in  the  pro- 
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portion  of  the  numbers  above,  by  seven 
radii  or  lines  drawn  from  the  centre ;  next 
let  tlie  respective  colours  be  painted  in  a 
lively  maune^r  on  these  space^,  but.so  as  die 
edge  of  each  colour  may  be  made  neariy  like 
the  colour  next  adjoining,  tliat  the  separation 
may  not  be  well  distinguished  by  the  eye ; 
tlien  if  the  top  be  made  to  spin,  the  colourb 
will  thus  seem  to  be  mixed  all  togetlier,  and 
the  whole  surface  will  appear  of  a  uniform 
whiteness :  and  if  a  large  round  black  spot 
be  painted  iu  the  middle,  so  as  there  may 
be  only  a  broad  flat  ring  oi^  colours  around 
it,  the  experiment  will  succeed  the  bet- 
tcr. 

White  bodies  are  found  to  lake  heat 
slower  than  black  ones ;  because  tlie  laltt  r 
absorb  or  imbibe  rays  of  all  kinds  and  co- 
lours, and  the  former  reflect  them.  Hence 
it  is  that  black  paper  is  sooner  inflamed, 
by  a  burning-glass,  than  white;  and  hence 
also  bhick  clothes,  hung  up  in  the  sun  by 
the  dyers,  dry  sooner  tlian  white  ones. 

WHITEHURST,  (John),  hi  biograpliy, 
an  ingenious  Englisli  philosopher,  was  bom 
at  Congleton  in  the  county  of  Cheshire,  the 
lOtli  of  April  1713,  being  the  son  of  a  clock 
and  watcli-maker  there.  On  his  quitting 
sc1h>o1,  where  it  seems  the  education  he  re- 
ceived was  very  defective,  he.  was  bred  by 
hh>  ^ther  to  his  own  profession,  in  which  he 
soon  gave  hopes  of  his  future  eminence. 

At  about  the  age  of  twenty-oue,  his 
eagerness  after  new  ideas  carried  him  to 
'  Dubliji,  baring  heard  of  an  ingenious  piece 
of  mechanism  in  that  city,  being  a  clock 
with  certain  curious  appendages,  which  he 
was  very  desirous  of  seeing,  and  no  less  so 
of  conversing  with  the  maker.  On  his  ar^ 
rival,  however,  he  could  neither  procure  a 
sight  of  the  former,  nor  draw  the  least  hint 
from  the  latter  concerning  it.  Thus  dis*> 
appomted,  he  fell  upon  an  expedient  for 
accompUshing  his  design  ;  and  accordingly 
tqok  up  his  residence  in  the  house  of  the 
mechanic,  paying  the  more  liberally  for  his 
board,  as  he  had  hopes  from  thence  of  more 
readily  obtaiuing.the  indulgence  wished  for. 
He  was  accommodated  with  a  room  directly- 
over  that  in  which  tlie  fiivourite  piece  was 
kept  carefully  locked  up :  and  he  had  not 
long  to  wait  for  his  gratification :  for  tlie 
artist,  while  one  day  employed  in  examin- 
ing his  machine,  was  suddenly  called  down 
stairs;  which  tlie  young  enquirer  happening 
to  overhead,  softly  slipped  into  the  roomy 
inspected  the  machine,  aiid»  presently  satis-  v 
fying  himself  as  to  the  secret,  escaped  un* 
discovered  to  his  own  apartment    His  end 
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Hint  compared,  he  shortly  after  bid  the 
artist  farewell,  and  retumed  to  his  father  in 
England. 

About  tMro  or  three  years  after  his  retnm 
from  Ireland,  he  left  Congleton  and  entered 
Into  business  for  himself  at  Derby,  where 
he  soon  got  into  great  empiosmient,  and 
distingaisfaed  himself  very  much  by  several 
ingenious  pieces  of  mechanism,  both  in  his 
own  regular  line  of  busmess,  and  in  varions 
other  respects,  as  in  the  construction  of 
cnrious  thermometers,  barometers,  and 
other  philosophical  instruments,  as  well  as 
in  ingenious  contrivances  for  water-works, 
and  the  erection  of  various  larger  macliines : 
being  consulted  in  almost  all  the  nnder* 
takings  in  Derbjrshire,  and  in  the  neighbour- 
ing counties,  where  the  aid  of  superior  skill, 
in  mechanfcs,  pneumatics,  and  hydranUcs, 
was  requisite.^ 

.  In  this  manner  his  time  was  fully  and  use- 
fully employed  in  the  country,  till,  in  1775, 
when  the  act  being  passed  for  the  better  re- 
gfihition  of  the  gold  coin,  he  was  appoitited 
stamper  of  the  money-weights;  an  office 
conferred  upon  liim,  altogether  unexpect- 
edly, and  without  solicitation.  Upon  this 
occasion  he  removed  to  London,  where  he 
sptot  the  remainder  of  his  days,  in  the  con- 
stant habits  of  cultivating  some  useful  parts 
of  philoRopliy  and  mechanism. 

in  1778,  Mr.  Whitehutst  pablished  Us 
Inquiry  into  the  Original  State  and  Forma- 
tion of  the  Earth;  of  which  a  second  edition 
appeared  in  1786,  considerably  enlarged 
and  improved ;  and  a  third  in  1792.  This 
'  was  tlie  labour  of  many  yean;  and  the  no- 
inerons  investigations  necessary  tonts  com- 
pletion, were  in  themselves  also  of  so  nnto- 
Di'ard  a  nature  as  at  times,  though  he  was 
naturally  of  a  strong  constitution,  not  a 
little  to  prejudice  his  health.  When  he  first 
entered*  upon  this  species  of  research,  it  was 
not  altogether  with  a  view  to.  investigate 
the  formation  of  the  earth,  but  in  part  to 
obtain  such  a  competent  knowledge  of  sub- 
terraneous geography  as  might  become  sub- 
servient to  the  purposes  of  human  life,  by 
leading  mankind  to  the  discovery  of  many 
valuable  substances  which  lie  concealed  in. 
the  lower  regions  of  the  earth, 

May  the  13th,  1779,  he  was  elected  and 
admitted  a  Fellow  of  the  Royal  Society. 
Belbre  be  was  admitted  a  member,  three 
several  papers  of  his  had  been  inserted  in 
the  Philosophical  Transactions,  viz,  Ther- 
mometrical  Observations  at  Derby,  in  vol. 
57;  An  Account  of  a  Machine  for  raising 
Water,  atOulton,  in  Cheshire,  in^l. 66 ^ 


and  Experiments  on  Ignited  Snbstafkcetf, 
vol.  66 :  which  three  papers  were  prioled 
afterwards  in  the  collection  of  bis  woits 
in  179«. 

In  1783,  he  made  a  second  visit  to  Ire- 
land, with  a  view  to  exsniioe  the  Giant's 
.Causeway,  and  other  northern  parts  of  that 
island,  which  he  fonnd  to  be  chiefly  coas- 
posed  of  volcanic  matter :  an  accoimt  and 
Tepresentation  of  which  are  inserted  in  the 
hitter  editions  of  his  Inquiry.  During  this 
excursion  he  erected  an  engine.for  raisiog 
water  from  a  well,  to  the  summit  of  a  hS, 
in  a  bleachiog-groond  at  Tnllidoi,  in  the 
couoty  of  Tyrone,  which  is  worked  by  a 
current  of  water. 

In  1787,  he  pnbUshed  An  Attempt  to- 
ward obtaining  Invariable  Measures  of 
Length,  Capacity,  and  Weight,  Iroai  the 
Mepsqration  of  Time.  His  plan  is  ta  ob- 
tain a  measure  of  the  greatest  length  thst 
cdnveni^ncy  will  permit,  from  two  peDda- 
lams  whose  vibrations  are  in  the  ratio  of  t 
to  1,  and  whose  lengths  coincide  nearly 
with  the  English  standard  in  whole  nambenk 
The  numbers  which  he  lias  chosen  show 
much  mgenuity.  On  a  supposition  that  the 
length  of  a  second's  pendulnn,  in  the  lati- 
tude of  London,  is  39^  inches,  the  leqgth  of 
one  vibiatifig  43  times  m  a  minute,  mast  ha 
80  mcbes ;  and  of  another  vibrating  84  times 
in  a  minute,  ihust  be  20  unches ;  and  their 
difierence  60  inches,  or  five  feet,  is  his 
standard  measure.  By  tlie  experiments, 
however,  the  difference  between  the  knglfas 
of  the  two  pendulum  rods,  vras  found  to  be 
only  59.892  inches,  instead  of  60,  owing  Co 
the  error  in  the  assumed  length  of  the 
second's  pendulum,  39^  mches  l>eing  greater 
than  the  truth,  which  ouglit  to  be  39)  veiy 
nearly.  By  this  experiment,  Mr.  WUte- 
hurst  obtained  a  fact,  as  accurately  as  may 
be  in  a  thing  of  this  nature,  ctx.  the  diie* 
reuce  between  the  lengths  of  two  pendalaa 
rods  whose  vibrations  are  known  :  a  datass 
&om  whence  may  be  obtained,  by  cakala* 
tion,  the  true  lengths  of  pendulums,  the 
spaces  through  wliich  heavy  bodies  fidl  in  a 
given  time,  and  many  other  particolan  re- 
lating to  the  doctrine  of  gravitation,  the 
figure  of  the  earth,  Sec 

Mr.  Wbitehurst  had  been  at  timea  sab- 
ject  to  slight  attacks  of  the  goat,  and  he 
had  for  several  years  felt  himself  gradaaUy 
declining.  By  an  attack  of  that  disesse  in 
his  stomach,  af^er  a  straggle  of  two  or  three 
months,^it  put  an  end  to  his  hiborioot  and 
useful  life,  on  the  18th  ot  Fabmaiy,  1788, 
In  the  7$th  year  of  his  age,  at  his  hotne  m 
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Bolt  Court,  Fleet  Street,  bein?  the  same 
bouae  where  another  eminent  self-taught 
philosopher,  Mr.  James  Ferguson,  had  im- 
mediately before  him  lived  and  died.,   , 

WILKINS  (Dr.  John),  in  biography,  a 
▼ery  ingenious  and  learned  £nglish  bishop 
and  mathematician,  was  the  son  of  a  gold-* 
smith  at  Oxford,  and  bom  in  1614.  After 
being  educated  in  Greek  and  Latin,  in 
which  he  made  a  very  quick  progress,  he 
was  entered  a  student  of  New  Ion  in  that 
university,  when  he  was  but  thirteen 
years  of  age ;  but  after  a  short  stay  there, 
he  was  removed  to  Magdalen  Hall,  where 
be  took  his  degrees.  Having  entered  into 
holy  orders,  he  first  became  chaphiin  to 
William  Lord  Say,  and  afterwards  to  Charles 
Count  Palatine  of  the  Rhme,  with  whom 
be  continued  for  some  time.  Adhering  to 
tiie  Parliament  during  tlie  civil  Wars,  tliey 
made  him  warden  of  Wadham  College 
abont  the  year  1648.  In  1656  he  married 
the  sister  of  Oliver  Cromwell,  then  lord 
protector  of  England,  who  granted  him  a 
dispensation  to  hold  his  wardenship,  not- 
withstanding his  marriage.  In  1659,  he  was 
by  Ricliard  Cromwell  made  master  of  Tri- 
nity College  in  Cambridge  j  but  ejected  the 
year  following,  upon  the  restoration.  He 
was  then  chosen  preacher  to  the  society  of 
Gray's  Inn,  and  rector  of  St.  Lawrence 
Jewry,  London,  upon  the  promotion  of  Dr. 
Setfa  Ward  to  the  bishoprick  of  Exeter. 
About  tbb  time  he  became  a  member  of 
the  Royal  Society,  was  chosen  of  theur 
council,  and^roved  one  of  their  most  emi- 
nent members.  He  was  afterwards  made 
dean  of  Rippon,  and  in  1668  bishop  of 
Chester ;  but  died  of  the  stone  in  1672,  at 
fifty-eight  years  of  age. 

Burnet  vrrites,  that  ^  he  was  a  man  of  as 
great  a  mind,  as  true  a  judgment,  as  emi- 
nent virtues,  and  of  as  good  a'^oul,  as  any 
he  ever  ^ew ;  that  though  he  married 
Cromwell's  sister,  yet  he  made  no  «ther 
use  of  that  alliance,  but  to  do  good  offices, 
and  to  cover  the  university  of  Oxford  from 
the  soumess  of  Owen  and  Goodwm.  At 
Cambridge,  he  joined  with  those  who  stu- 
died to  propagate  better  thoughts,  to  take 
nien  off  from  bein^  in  parties,  or  from  nar- 
row notions,  from  superstitions  conceits,  and 
fierceness  about  opinions.  He  was  also  a 
great  observer  and  promoter  of  experi- 
niental  philosophy,  which  was  then  a  new 
thing,  and  nmch  looked  after.  He  was  na- 
'  -^i^^tiiraUy  ambitious,  but  was  the  wisest  clergy- 
^^an  I  ever  knew.  He  was  a  lover  of  man- 
^ft^df  and  had  a  delight  in  doing  good.*' 


WIL    . 

Of  his  publications,  winch  are.all  of  then» 
very  ingenious  and  learned,  and  many  of 
them  particnUrly  curious  and  entertaining ; 
the  first  was  in  16S8,  when  he  vras  oniy^ 
twenty-four  years  of  age,  viz.  '^  The  Disco  > 
very  of  a  NeW  World ;  or,  a  Discoiurse  t» 
prove,  tliat  it  is  probable  there  may  be 
another  Habitable  World  in  the  Moon ; 
with  a  Discourse  concerning  the  Possibility 
of  a  Passage  thither."  In  1640,  «<  A  Dis* 
course  concemmg  a  New  Planet,  tending 
to  prove  that  it  is  probable  our  Earth  ia 
one  of  the  Planets."  In  1641,  ^  Mercury; 
or,  tlie  secret  and  swift  Messenger ;  show* 
ing  how  a  man  may  with  privacy  and  speed 
comnumicate  his  Uioughts  to  a  friend  at 
any  distance  ;'*  8vo.  In  1648,  '*  Mathema-. 
li<^  Magic ;  or,  the  Wonders  that  may 
be  performed  by  Mathematical  Geometry ;" 
8vo.  All  these  pieces  were  published  en* 
tire  in  one  volume,  8vo.  in  1708,  under  the 
title  of,  **  The  Mathematical  and  Philo- 
sophical Works  of  tlie  Right  Rev.  John 
Wilkins,"  &c.  To  this  collection  is  also 
subjoined  an  abstract  of  a  larger  work, 
printed  m  1668,  foho,  entitled,  **  An  Essay 
towards  a  real  Character  and  a  philosophi* 
cal  Language." 

WILL.  In  the»Hartleyan  acceptation 
of  the  term,  the  will  is  that  state  of  mind 
which  is  immediately  previous  to,  and 
causes,  those  express  acts  of  memory,  ima- 
gination, reasoning,  or  bodily  motion,  which 
we  term  voluntary;  corresponding  to  the 
common  acceptation  of  the  term  volitiofu 
In  the  more  customary  use  of  the  term,  it 
comprehends  the  whole  class  of  feelings  by 
which  volition  is  produced,  (for  an  account 
of  which,  see  Mental  Philosoput,  $• 
63—99). 

It  would  be  au  interesting  and  very  im-^ 
portant  inquiry,  how  iar  volition  may  be- 
come connected  with,  and  regulate,  the 
trains  of  thought  and  feeling,  and  the  state 
of  mind  which  we  call  attention  ;  but  this 
would  lead  us  intp  a  field  which  neither 
our  limits  of  time,  nor  of^space,  would  allow 
us  to  survey  even  cursorily.  That  such 
connection  can  be  formed  in  various  in- 
stances, there  is  no  room  for  doubt  j  and 
were  it  otherwise,  man  would  be  merely^ 
the  creature  of  external  circumstances: 
that,  on  the  other  hand,  there  are  limits  to 
such  establishment,  is  also  indisputable; 
and  were  it  not  so,  man  might  become  tile 
creator  of  his  own  mind,  and  all  the  benefits 
arising  from  the  intellectual  and  social 
powers  depend  upon  caprice.  But  we 
must  eoutent  ourselves  vw.  laying  before 
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#ar'  readers  some  of  Hardey'f  fitable 
practietl  reimuEkt  respectiiig  the  wilL 

**  The  will  appeim  to  be  ootUng  bat  n 
^kore  or  STenioii  sufficiently  strong  to  pro- 
dnce  an  action  tliat  is  not  aatomatic,  pri- 
■Murily  or  secondarily  ($.  lOl).  The  will  is 
therefore  that  desire  or  avenion  which  is 
strangest  for  the  present  tiibe ;  for  if  any 
ether  desire  were  stronger,  the  moscolar 
BW»tion  connecteji  with  it  by  association 
would  take  place,  and  not  that  which  pro- 
ceeds from  the  will,  or  the  Tolnntary  one. 

**  Since  the  things  whig:h  we  punne  do, 
when  obtained^  generally  afford  plteore, 
and  those  which  we  fly  finom  aflect  Us  with 
pain,  if  they  overtake  ns,  it  foHows  that 
the  gratification  of  the  will  is  generally  as^ 
sociated  wit)i  pleasure,  the  disappolntnient 
of  it  widi  pain.  Hence  a  mere  associated 
pleasure  is  transforred  upon  the  gratl6ca- 
fion  of  the  will ;  a  mere  associated  pain, 
upon  the  disappointment  of  it :  and  if  the 
win  wer§  always  gratified,  this  mere  asso* 
dated  pleasure  would,  according  to  the  pre- 
sent frame  of  odr  natures,  absorb,  as  it  were, 
afi  our  otlier  pleasures;  and  thus,  by  dry- 
ing up  the  source  from  whence  it  sprung,  be 
Itself  dried  up  at  last;  and  the  first  disap- 
pointments, after  a  long  course  of  gratifica- 
tion, would  be  faitolerable.  Both  which 
circumstances  are  sufilciently  observable, 
in  an  inferior  degree,  in  children  that  are 
much  indulged,  and  in  adults,  after  a  long 
series  of  successfol  ereuts.  Gratifications 
of  the  will  without  the  consequent  expected 
pleasure,  and  disappointments  of  it  with- 
out the  consequent  expected  pain,  are  par- 
ticularly useful  to  us  here :  and  it  is  by  this, 
,  amongst  other  means,  that  the  human  wrill 
is  brouglit  to  a  conformity  with  the  divine ; 
which  is  the  only  radical  cure  for  all  our  evils 
and  dUippointlnents,  and  the  only  earnest . 
fuid  medium  for  obtsining  fautinglKippmess. 

^  We  often  desire  and  pursue  tilings  which 
give  pain  rather  than  pleasure.  Here  it 
must  be  supposed  tliat  at  first  tiiey  afforded 
pleasure,  and  that  they  now  give '  pain  on 
account  of  the  change  in  our  nature  and 
drcnmstances.  Now,  as  the  continuance 
to  desire  and  pursue  sud]  objects,  notwith- 
standing the  pain  arising  from  them,  is  the 
effect  of  the  power  of  association ;  so  the 
same  power  wrill  at  last  reverse  its  own 
steps,  and  free  us  from  such  hortfnl  desires 
9nd  pursuits.  The  recurrency  of  pain  will 
fit  last  render  tlie  object  undesirable  and 
batefol ',  and  the  f  xperience  of  this  painful 
process,  in  a  few  particular  iustances,  vnll 
■t  fast|  as  in  other  cases  of  the  same  kind. 


beget«  habit  of  oeaatng  to 
wtatch  we  ptveeive  by  a  fi^r  tiiah,  or  by 
rational  aig;itaMBtSy  to  be  bnrtfiil  to  us  on 
the  whole. 

^  A  state  of  desire  ooght  to  be  i^eaaant 
at  first,  from  the  near  relation  of  flesire  to 
love  ($.  71),  and  of  tove,  to  pleasure  mtd 
happiness;  but  in  the  coarse  of  a  long  pnr- 
snit^  there  interv^e  so  many  fisaia  and  dis- 
appointments, apparent  or  real,  with  respect 
to  the  subordinate  means,  and  so  Bany 
strong  agitations  of  mind  passing  tte  Ibnifei 
of  pleasure,  as  greatly  to  'cheqeer  a  state  of 
desire  with  misery.  For  a  similar  reason, 
states  of  aversion  are  chequered  wilk  hope 
and  comfort." 

WiLL^eedom9f:  There  are,  perimps, few 
topics  of  idquiry  which  have  mora  tfiaa  Ais 
peiplexed  die  nndentandings  and  irrimted 
the  passions  of  niankind.  From  the  coati- 
sued  conflict  of  opinion  which  fans  ejdstad 
en  the  subject,  m  every  age  since  the  ope- 
rations of  the  mind  of  man  became  a  ht- 
quent  subject  of  in  vestige  tioa,  it  asigM  be 
almost  pref:umed  to  belong  to  these  qees- 
tions  which  furnish  abundant  nntter  for 
discussion,  but  none  for  convictioB;  which 
sharpen  ingenuity  without  resnltioK  m  cei^ 
tahity,  and  serve  tp  display  thn  human  in- 
tellect in  all  its  strength  and  weakaem,  in 
all  its  pride  and  humiKalion. 

PhHosophical  fi-eewill,  it  must  ever  he 
remembered,  is  Sometliin?  totally  diflfeient 
from  external  liberty.  The  latter  is  pos- 
sessed by  every  man  who  Inks  the  power  af 
doing  as  he  pleases;  that  is,  of  carrying  hii 
volitions  into  execution.  But  vrhetber  voli- 
tions be  free  or  necessitated;  ^jrhetber,  in 
forming  these,  the  mind  exert  a  self-deter- 
mining power,  or  be  uniformly  and  irre- 
sistibly nifinenced  by  motives,  b  a  qncstiea 
perfectly  unconnected  with  the  ctrcsni- 
stanccs  of  fireedoAi  or  control  relatiaf^ta 
their  execution.  Tliewill  may  be  bottnd, 
though  the  consequent  act  be  unimpeded ; 
and,  on  tlie  other  hand,  the  exercise  of  the 
self-determining  power,  in  volition,  may  be 
prevented,  by  numberless  restraints,  finoai 
being  followed  up  in  act.  1^  po«t  Is 
discussion  between  the  advocates  of  phia> 
sophtcal  fre&^will  and  their  opponests  is, 
whether  man  be  invariably  and  Mttmmi^^ 
influenced  by  motives;  or,  whether  ha 
possess  a  self-governing,  setfdeteiinining 
power,  which  he  may  exert  by  acting 
either  accordmg  to  motives,  in  oppoaitien 
to  motives,  or  without  any  motives  ml  all. 
And  though  some  of  the  delfeaders  of  IJMrty 
differ  from  etiieia  in  tbe  eatentef  Ike  eier* 
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ne  of  tliift  power,  nuuiy  limiting  it  to  aett 
f  mere  deUbention,  and  othert  connecting 
t  with  every  actual  and  possible  instance 
f  volition,  the  controversy  between  them 
nd  the  necessarians  has  no  reference  to 
hese  differences,  but  is  circuAiscribed  by 
be  single  question,^  whether,  in  any  case 
rfaatever,  a  volition  can  origmate  nklepen- 
lently  of  motive ;  or,  in  other  words,  whe* 
ber  the  nrind  be  capable  of  acting  dif- 
urently,  previous  circumstances  continuing 
a  every-respect  tlie  same.  In  support  of 
•hilosophiCal  fiberty,  its  supporters  make 
iieir  ftrst  appeal  to  consciousness.  With 
espect  to  various  volitions,  it  is  observed, 
m  are  not  only  insensible  to  an  overpower- 
if  and  resistless  influence  of  motives,  but 
re  positively  consdons  of  choosing  without 
ny  motive,  and  often,  even  in  opposition 
b  the  strongest.  And  were  it  not  that  the 
nnd  possessed  this  paramount  an,d  inde* 
^endent  iacnltj^— this  liberty  of  determin* 
Bg  differently  in  the  same  circumstances, 
rfaence  could  arise  those  feelings  of  appro- 
ation  or  blame,  which  ever  attach  to  voli- 
ions  of  hi^  importance  and  moral  conse- 
nence?  Could  censure  reasonably  be  ap- 
lied  to  any  act  that  was  hievhable?  or  is 
tiere  any  adequate  ground  of  applause  for 
rliat  could  not  possibly  have  been  unper- 
>rmed?  Are  not  the  feeMngs  of  indivi- 
oak,  and  the  consent  of  nations^  on  this 
abiect,  perfectly  decided  and  coincident  ? 
lie  repentant  smner  is  overwhelmed  vrith 
emorse  fer  that  deUnqnency  which  he  feels 
:  was  no  less  within  his  power  than  his 
uty  to  have  avoided :  the  abandoned  cri« 
liinl,  who  has  lifted  his  mnrderous  arm 
l^ainst  his  neighbour,  feHs  an  unpitied  vic- 
in  to  the  laws  of  his  country.  Upon  what 
rinciple  is  renrarse  felt  in  the  one  case, 
id  execution  inflicted  in  the  other,  but  on 
Mt  wltich  naturally  presses  conviction  on 
werj  human  bosom,  that  the  offender,  in- 
ead  of  being  hurried  on  to  guilt  by  irre- 
Btible  destmy,  was  merely  the  reatly  tool 
r  appetites  which  h<*  migfa^  have  con* 
oaled;  the  vrilling  slave  of  passions  which 
t  might  have  corrected.  The  lunatic  in- 
•ndiary  is  regarded  as  no  proper  object 
*  poni^ment,  (rensy  having  usurped  the 
I  rone  of  reason,  and  the  exercise  of  ra- 
onal  free-will  behig  pnithided  by  the-pa- 
»:acy8m  of  disease.  And,  on  similar  grounds^ 
i^  destroyer  of  Kfe  by  mere  accident,  is 
c«mpt  from  the  vengeance  of  human  laws, 
liich  point  their  thonder  only  against  those 
tio  are  both  capable  of  distingsiBhing  rig^t 
^om  w'pngi  tfid  9f  ifMIng  the  crimes  iQt# 


which  they  voluntarily  phmgn  tbemselvesL 
If,  therefore,^  any  conchmon  whatever  caa 
be  justly  inferred  from  the  ahnost  instin^ 
tive  feeUngs  of  mankind,  which  even  those 
nnifomily  act  upon  who  systenuitically  coi»> 
trovert  and  ridicule  tbeiki,  how  jwwetftl 
must  the  argument,  hence  derived,  be  con- 
sidered in  fevour  of  that  liberty  of  wiU, 
without  which  the  agonies  of  remorse  ap> 
pear  only  the  gratnitons  self-faiflictioiis  of 
fblly ;  and  the  most  essential  acts  of  legis^ 
lation,  seem  the  most  execrable  operations 
of  tyranny?  The  moral  and  religious  con» 
sequences,  considered  as  arising  from  the 
system  of  necessity,  are  regard  by  the 
advocates  for  fkee-will  as  of  a  nature  so  re* 
pulsive  to  the  interests  of  virtue,  so  incom* 
patible  vritli  mocal  discipline,  so  full  of  pal- 
pable absurdity  and  extreme  impiety,  that 
these  alone  are  deemed  sufficient  to  justify 
the  rejection  of  a  doctrine,  feom  which  they 
appear  essentially  and  decidedly  to  flow* 
Oui  that  system,  it  is  asked,  be  true,  which 
saps  the  foundations  of  virtue,  by  ascribing 
every  act  and  thought,  every  feeling  and 
wish,  connected  with  moral  character,  to 
imperious  and  resistless  impulse  ?  vrhich  con* 
stitntes  amn  a  mere  machine,  gailtless  evea 
in  the  extreme  of  wickedness,  and  wortfalem 
in  the  maturity  of  benevolence ;  because  in 
both  cases,  equally  compelled  by  circum* 
stances  to  good  or  evil,  and  equally  desti- 
tute of  moral  quality  with  the  quickening 
sun  or  the  devouring  tempest?  If  every 
sentiment  and  deed  of  every  huomn  indi- 
vidual be  the  result  of  preceding  situations^ 
whidi  situations  themselves  are  only  finks 
in  an  mtemdnable  series  of  processes, 
equally  compelled  and  necessltatiog,  how 
vain  are  all  the  popuhur  and  presumed 
means  of  operatmg  upon  the  miwl,  to  i^ 
claim  from  vice,  or  guide  to  virtue?  Can 
there  be  any  stimulus  to  exertions  decidedly 
fruitless?  or  can  there  be  any^penitence  fbr 
inevitable  crime?  or  can  there  be  any  jus- 
tice, human  iu*  divhie,  in  the  punishment  o^ 
offences  committed,  indeed,  by  choice,  yet 
committed  through  necessity  ?  With  what 
disgust  will  be  viewed  the  imputation  thrown 
by  this  system  on  the  Supreme  Being  (wht 
is  considered  by  it  to  be  not  only  the  sove- 
reign, but  the  sole  agent,  in  the  universe), 
as  the  origin  of  an  existing  evil !  Und<^ 
vrhat  character  is  the  Dirine  Being  repre^ 
sentrd  by  this  doctrine,  but  under  that  of 
a  baffiing  tyrant,  and  a  deriding  fiend  | 
exhortiril;  men  to  wliat  they  cannot  accom- 
plish, hnd  torturing  them  for  what  they 
Cfopot  iivoid,  apid^  1^lder  the  disignatioB  of 
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^  Ood  of  trutii,  uttering  a  tissue  of  the 
Boat  malignant  falsehoods  ?  Witli  what  hor* 
ror  most  we  contemplate  a  Deity,  wlio  is 
•  exhibited  as  tlie  very  author  of  what  he  pro* 
fesses  to  hate,  the  performer  of  what  he 
poiiishes,  and  the  source  of  every  poUnted 
thought,  evefy  tormenting  passion,  and 
every  evil  work ;  whose  chosen  instrainents 
and  objects  appear  to  be,  hatred  and  uncha» 
ritableness,  gnUt  and  terror,  caninsion,  pain, 
and  death ;  who  is  displayed,  in  short,  as 
the  introducer  of  all  moral  evil,  and  the 
scourge  qf  all  moral  nature  ? 

It  is  by  no  means  surprising  that  observa* 
lions,  or  arguments,  such  as  these,  should 
have  operated  strongly  ,on  the  majority 
even  of  persons  in  some  degree  habituated 
to  reflection.  The  moral  man  has  trembled 
for  the  interests  of  virtoe;  the  pious  man 
has  recoiled  from  the  dreaded  charge  of 
blasphemy;  and  bo  coincident  is  the  mis- 
apprehended system  of  liberty  with  the' 
fe^Iins^s  of  indiscrimuiating  and  unreflect- 
ing minds,  that  it  would  be  truly  extraordi- 
nary if  the  opposite  doctrine  had  not  to 
encounter  from  such,  prejudices  the  most 
violent  and  hostile.  General  consent,  how- 
ever, and  presumed  consciousness,  are  no 
more  snflic^ent  to  establish  the  doctrine  of 
philosophical  free-will,  than  the  appearance 
exhibited  by  the  mn\  and  stars  of  revolving 
round  this  terraqueous  globe,  and  the  nni- 
versal  conviction  once  entertained  of  the 
Veality  of  tbis  appearance,  can  be  consi- 
dered to  have  been  irrefragable  evidence 
of  tbis  popular  philosophy.  And  with  re- 
gard to  the  interests  of  virtue,  and  even  the 
liottour  of  the  Deity,  the  man  who  refrains 
from  the  discussion  of  important  topics, 
from  a  trembUng  apprehension  lest  these 
should  be  injuriously  involved  in  the  result 
of  his  investigation,  displays  inexf)res8ibly 
more  of  fastidious  sensibility  than  of  vigo- 
rous intellect.  If  discussion  can  possibly 
evince  tliat  virtue  is  detrimental  or  worth- 
less, instead  of  being  extolled  as  the  best 
source  of  hope,  and  the  only  guide  to  hap- 
piness, let  it  be  instantly  exposed  to  the 
aversion  and  avoidance  of  mankind.  And 
.  if  the  most  acute  and  profound  speciUation 
can  possibly  disconnect  i'rom  the  Supreme 
Being  tho^e  qualities  of  wisdom  and  good- 
ness, of  power  and  perfection,  which  have 
hitherto  only  appeared  the  more  clearly  to 
belong  to  him  the  more  his  attributes  have 
been  investigated,  let  the  veil  be,  at  once, 
rent  from  the  imagined  sanctuary,  and  let 
detestation  or  contempt  be  substituted  for 
joyful   devotion    and   hombla    imitatioB, 


These  delicate  seruplos  ""d  fearful  fioabt^ 
and  awful  hesitations,  have  too  loo:  rc^ 
tafded  the  march  ot'  the  human  mind  in  its 
pursuit  of  Uie  ends  and  iu««as  most  worthy 
of  its  researches.  They  have  been  in  evcfy 
age  supports,  as,  indeed,  tliey  are  resolts,  of 
superstition :  they  have  aided  the  views  of 
dvil  tyranny,  and  inqnisitorial  bigotry  ;  and 
imtil  the  operations  of  thonght  be  aniai- 
peded  by  these  morbid  tremors,  ^y  rapid 
advance  to  the  maturity  of  social  instita- 
tions  can  be  expected  only  in  vain.  la 
opposition,  then,  to  the  doctrine  of  free-vil, 
so  tenaciously  maintained  and  so  ardently 
advocated,  it  may  be  observed,  that  ^mm 
the  only  sound  principles  of  philosopher, 
upon  the  very  basis  of  all  human  q>ectiia- 
tion  and  conclusion,  the  unagined  bbeny 
of  man  will  appear  equally  unsnpportable, 
as  any  change  in  the  arrangen»eots  «f 
material  nature  without  a  correspoiidii^ 
change  of  pre-existing  drciunstances.  If 
volitions,  in  any  case,  start  up  in  tine  oaaA 
uncaused,  as  well  may  it  be  presnmed,  tbat 
the  universal  system  of  nature  sprang  islo 
existence  without  any  previous  and  opera- 
tive enei^.  All  inquiry  mto  causes  i«  vain; 
all  reference  to  cinnunstances  is  ^bsoni: 
conclusions  the, most  opposite  may  with 
equal  propriety  be  inferred  from  the  saiM 
premises ;  or  rather,  the  only  coDdnsioo  to 
be  formed  is,  that  of  one  immense  and  aai- 
versal  chaos,  in  which  processes,  both  of 
mind  and  matter,  are  incipient  witbovt 
cause,  and  operative  -iwithont  effect.  I^ 
on  th^  otlier  hand,  man  be  unilbrmly  and 
imperiously  influenced  by  motives,  vc^tioBS 
are  a^  definitive,  in  definite  drcumstaDcrs, 
as  tlie  movements  of  palpable  mechaaisBi ; 
and  the  determinations  of  the  mind  are 
equally  decided  and  inevitable,  as  the  is- 
cUnations  of  the  balance.  The  most  ani- 
mated display  of  evils,  imagmed  to  re««k 
from  the  system  of  necessity,  will  scmroeiy 
induce  any  vigorous  and  unprejudiced  aand 
to  smrender  the  only  basis  on  whirli  in- 
ference can  be  formed  and  inqniry  kisti- 
tuted.  But  the  principles  of  reUgioa  are 
equally  adverse  to  free-will  with  the  axioass 
of  philosophy ;  and  it  is  curious  to  oboerfe, 
that  the  doctrine  of  liberty,  under  consi- 
deration, meets  with  its  destruction  in  what 
may  be  regarded,  possibly,  as  the  ver7 
source  of  its  existence.  Sentiments  of  reli- 
gion, unquestionably,  suggested  the  expe- 
diency of  human  freedom,  to  screen  i}>e 
character  of  Deity  from  imputatioii  on  the 
ground  of  natnral  and  moral  evil ;  and  mm 
was  thus  Covested  with  a  jpanunoont  and 
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Aysterions  faculty,  by  vhicb,  in  circnm- 
tances  precisely  the  same^  he  ift  capable  of 
lerforming  any  action,  or  its  opposite.  By 
I  fallacy,  more  reverential  than  ingenions ; 
>y  a  sophbm,  such  as  in  ordinary  life  would 
txpose  its  employers  to  instant  detection 
ind  ridicnle,  this  pre*eniinent  power,  though 
tdraitted  to  be  communicated,  is  considered 
«  the  efficient  cause  of  all  that  evil  which 
t  wax  regarded  indecorous  and  blasphe- 
noos  to  asciibe  to  Deity.  The  responsibi- 
ity  on  this  subject,  which  was  conceived  to 
eflect  severely  on  the  character  of  God, 
ly  this  accommodating  invention,  was  ima^ 
:ined  to  be  easily  and  happily  removed. 
3ut  if  piety  has,  upon  this  curious  ground, 
tontribnted  to  establish  the  belief  in  human 
ree-willy  it  has  no  less  decidedly  main* 
ained  the  doctrine  of  divine  omniscience  : 
'et  to  unite  these  articles  in  the  same  creed, 
aust  be  regarded  by  the  unbiassed .  en- 
(uirer  as  absohitely  and  eternally  impossi- 
ble. How  can  it  be  within  the  power  of 
nan  to  avoid  doing  what  God  foresees  he 
rill  perform  f  or  how  can  that  remam  un- 
lene  wliich  is  foreknown,  and  nnquestion- 
hJy,  therefore,  certainly  will  be  accom- 
»li5hedP  Wha^  becomes  of  that  boasted 
ibrrty,  which  is  incapable  of  being  exerted, 
nd  the  exercise  of  which,  though  strangely 
lenied  to  be  precluded  by  necessity,  it 
nust  be  at  least  admitted,  has  to  encounter 
he  most  indubitable  and  decided  certauity  ? 
ind  how  is  the  difficulty  which,  on  every 
tlier  system,  presses  from  the  considera- 
ion  of 'existing  evil,  at  all  mitigated  by 
n  hypothesis,  which  merely  transfers  the 
liarge  from  the  principal  to  the  agent ; 
rom  the  Creator  to  the  creature ;  from  tlie 
•estower  of  the  fiiculty  of  freedom,  who 
iiist  be  a¥rare  of  all  its  possible  applica- 
lons  and  consequences,  and  who  therefore, 
1  the  eye  of  reason,  intends  all  tiie  effect, 
f  the  principle  be  thus  communicates,  to 
lie  frail  possessor  and  foreseen  abuser  of  it? 
Vith  respect,  moreover,  to  moral  disci- 
line,  bow  can  any  system,  which  has  this 
bject  in  view,  be  at  all  applicable  to  be* 
igs,  whose  merit  and  peifection  are  sup- 
osed  to  consist  in  a  total  superiority  to 
lotive ;  who  can  resist  the  strongest  appli- 
at  ions  of  menace  or  conciliation,  of  remu- 
eratioB  or  penalty;  with  whom  caprice 
lone  is  principle,  and  chance  du-ection ; 
nd  an  indefinable,  unintelligible  power  of 
>lf- determination,  witliout  the  aid  of  mo- 
ve, or  even  in  diametrical  opposition  to 
lie  strongest,  is  the  substitute  for  all  steady 
bject  and  rational  inducement  ?  With  rer 
ard  to  virtue,  in  this  system,  its  maturity 


conpists  not  hi  nsefal  tendeiicies<  and  tffisc^ 
tions,  so  confirmed  by  habit  as  to  have  ac* 
quired  almost  an  incapability  of  effectual 
counteraction,  a  definition  founded  on  tlie 
only  correct  theory  of  tlie.  human  mind,  aud 
which  presents  the  most  admirable  and  im- 
pressive lessons  of  morality,  but  in  an  ima> 
gined  principle  or  lenity  which  has  no  per- 
ceivable connection  with  character,  habit, 
or  affection ;  and  in  proportion  to  the  de- 
gree in  which  any  intelligent  agent  can  be 
supposed  to  act  from  this  unmotived  ^-. 
cul^,  in  that  proportion  must  he.be  pre- 
sumed less  capable  of  forming  those  fixed 
and  almost  indestructible  associations  wliich 
are  the  sole  security  of  moral  excellence. 
Free-will,  then,  thus  appears  to  be  in  irre- 
concileable  hostility  witti  tlie  fimdamental 
principle  of  human  disci\ssion  and  investi- 
gation, on  every  subject  moral  or  material, 
that  every  thing  whicli  begins  to  be  must 
have  a  cause :  its  complete  operation  ex- 
cludes man  from  the  possibiUty  of  virtnous 
habits,  as  these  can  result  solely  from  his 
definite  impressibility  by  definite  circum- 
stances: it  prevents  any  consistent  appli- 
cation of  threats  or  exliortation,  of  reward 
or  punishment;  because,  to  a  mtnd  uu- 
gnided  and  ungovernable  by  motive,  these 
are  equally -useless  as  expostulation  with  a 
storm,  or  advice  to  a  conflagration.  Fi- 
nally, firom  the  character  of  God  it  snatciies 
that  attribute,  without  which  Providence 
must  be  supposed  to  be  any  thing  rather 
than  what  the  term  naturally  implies.  In* 
stead  of  a  superintending  Deity,  foreseeing 
every  event,  affected  by  no  surprize,  and 
subject  to  no  disappomtment,  we  are  pre- 
sented with  a  governor  at  the  h^hq  of  Na^ 
ture,  who,  in  the  impressive  language  of 
scripturei  knows  not  what  a  day  may  bring 
forth :  his  arrangements  n^ty  be  frustrated 
by  human  folly ;  his  happiness  may  be  im- 
paired byhimian  hostiUty;  man,^tliat  is  a 
worm,  may  baffle  the  views  of  Divine  in- 
telligence, and  codnteract  the  energies  of 
Almighty  power !  ^ 

Will  and  Testament,  is  that  disposi- 
tion of  property  which  is  made  by  a  person,  . 
to  take  place  after  his  decease.    Every 
person  capable  of  binding  liimself  by  con- 
tract, is  capable  of  making  a  will. 

Also  a  male  infant  of  the  age  of  fourteen 
years  and  upwards,  and  female  of  twelve 
years  or  upwards,  are  capable  of  making  a 
will  respecting  personal  estates  only.  But 
a  married  woman  cannot  make  a  will,  un- 
less a  power  be  reserved  in  a  marriage  se^ 
tlement ;  but  wherever  personal  property^ 
howeveri,  is  givi^  to  a  martiad  woman,  (ot 
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Iffr  nie  wni  Mfttrate  «e^  ihe  aiay  iKipoM 
of  it  hy  will. 

If  a  l^iM  Mfo  vnke  her  vriH,  and  after^ 
wards  marnr,  mcb  ramrriage  is  a  legal  ravo* 
cation  of  the  wiU.  Wills  are  of  two  kinds, 
written  and  ▼erhal;  the  fomer  is  most  usnal 


-'  It  is  not  absohitaly  necessary  that  a  will 
should  be  witnessed ;  and  a  testamont  of 
chattels,  written  m  the  testator's  own  hand, 
thongfa  It  ha^e  neither  the  testator's  name 
nor  seal  to  it,  ner  witnesses  present  at  hb 
•  pnblication,  will  be  good,  provided  soffi- 
cielit  proof  can  be  bad  tliat  it  is  his  band 
wnting.  By  statute  f9  Charles  II.  c.  3,  aU 
devises  of  lands  and  tenements  sbal  not 
only  be  in  writing,  bnt  shall  also  be  signed 
by  the  party  so  devismg  the  same,  or  by  some 
other  penon  in  his  presence,  and  by  Iris  ex- 
press direction,  and  shall  be  witnened  and 
sobscribed  in  the  presence  of  the  person 
devising,  by  three  or  four  credible  wit* 
nesses,  or  else  the  devise  will  be  entirely 
▼old,  and  the  land  vriM  descend  to  the  heir 
at  law. 

A  will,  even  if  made  beyond  sea,  be- 
^pieathiog  land  in  England,  mnst  be  attest* 
ed  by  three  witnesses. 

A  vritl,  however,  devising  eopyhoUl  land, 
does  not  re^inlfe  to  be  witneised  i  it  is  suf- 
ficient to  declare  the  uses  of  a  surrender  of 
snch  copyhold  land  made  to  the  nse  of  the 
will.  The  party  to  whom  the  hmd  is  given 
becomes  entitled  to  it  by  means  of  the  snr- 
sender,  and  not  by  the  will 

A  codicil  is  a  supplement  to  a  will,  or  an 
addition  made  by  the  perMm  nraking  the 
same,  annexed  to,  and  to  be  taken  as  part 
of  the  win  itself,  being  fo#  its  expfamation 
Or  alteration,  to  add  something  to,  or  take 
something  from,  the  fbrmer  di^Msition,  and 
whicbTmay  also  l>e  either  written  or  verbal, 
under  the  same  restrictioni  as  regard  wills. 

If  two  wills  are  ibnnd,  and  it  does  not 
'  appear  which  was  the  former  or  btter,  both 
win  be  void ;  but  if  two  codicils  are  found, 
and  it  cannot  be  ascertained  widch  was  the 
first,  bnt  the  same  thing  is  devised  to  two 
persons,  both  onght  to  divide ;  bnt  where 
either  wills  or  codicils  hav0  dates,  the  lat- 
ter is  considered  as  valid,  and  revokes  the 
former.  See  AxraciinmuTOE,  Ekbcu- 
tt)R,  Lboact. 

WILUCHIA,  in  botany,  fo  named  hi 
honour  ^  Ciirist.  LQd..Wfliich,  a  genus  of 
the  Triandria  Mooogynia  ctes  and  ordet;. 
Eseenthd  character:  calyx  fbur-delt;  cd- 
rolia  Ibor-dell ;  capsule  two-celled,  many- 
#eedeo.  Tiiere  is  eniT  one  species.;  uts^ 
W.  repens  found  by  Mntis  hi  Hexico. 
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WtLLUGflBBIA, 
in  memory  of  FkandsWainghby,  P.R.a.  s 
genus  of  te  Pentandria  Moangynin  dM 
and  order.  .  Natural  order  of 
Apocine»,  Jussien.  Essential 
contorted;  ooroOa  salver-shaped; 
headed ;  fruit  «  one  or  two-oelM  betiy  or 
pumpkin.  There  are  two  spedeft ;  uis.  W. 
adda  and  W.  scandens,  both  muivne  ef 
Guiana.  ^ 

Wind.    See  Mbtbosologt. 

Wiuo  gagtf  in  pnemnatics,  an  iaBli» 
ment  serving  to  determine  the  velocity  and 
force  of  the  wind.  See  Ambvombtxb, 
Anbmoscopb. 

Dr.  Hales  had  varions  coatrisuBoes  for 
this  purpose.  He  found,  that  the  nir  imb- 
ed out  of  a  smiths  beflows  at  the  rate  ef 
68J  feet  in  a  second  of  time,  whesi  cem- 
prersed  with  a  force  of  half  a  pound  ifea 
every  square  inch  lymg  on  the  wkole  up- 
per sarfoce  of  the  bellows.  Tlie  veiodly 
of  the  unr,  as  it  passed  out  of  the  trunk  sf 
his  ventihitors,  vras  found  tu  be  at  the  mt 
ef  3,000  feet  in  a  minute,  which  is  at  foe 
rate  of  S4  miles  an  iiour.  The  same  anlhar 
says,  that  the  velocity  widi  which  inqidhd 
av  passes  out  at  any  orifice,  amy  be  deleft 
mined  by  lianging  a  light  valve  over  foe 
nose  of  a  bellows,  l^  pliant  lentbem  hmges, 
wliich  wiU  be  nmch  agitated  and  ilfoed  up 
fivm  a  perpendictthur,  to  a  more  than  hori- 
lontal  position,  by  tlm  force  of  the  i 
air. 

M.  Bouguer  contrived  a  simple 
ment,  by  vrhioh  may  be  immediately  Ano- 
vered  the  force  winch  the  wind  exMs  en  a 
given  surfooe.  This  is  a  hollow  lahc, 
A A,BB,  (Phite  XVL  Misoel. fig.  is)  m 
which  a  spiral  ^Miag,  CTD,  is  ^^td^  thai 
may  be  more  or  lem  oompresBed  by  a  rod, 
FSD,  pasring  through  a  faofe  witUa  foe 
tube  at  A  A.  Then  having  otweived  to 
what  degree  difierent  foroca  or  fwen 
weights  are  capable  of  compresahig  Hie  spi- 
ral, mark  divisions  on  the  ivd  in  uoch  a 
manner,  tliat  the  marie  at  8  may  indlialB 
the  weight  re4|uisite  to  force  foe  spiinig  iaia 
the  sitoation,  C  D :  afterwards  joia  at  nghi 
angles  to  this  rod  at  F,  a  plane  swfoee, 
CFE,  of  any  given  area  at  pleasure ;  foeu 
let  this  instrument  be  opposed  to  the  vnnd^ 
so  that  it  may  strike  the  snrfiM^  pttptaii 
cularly,  or  parallel  to  foe  rod ;  then  wHk  fos 
mark  at  S  show  the  wti^t  to  ^ 
force  of  the  wind  is  equivaleat. 

The  following  Table  will  give  foe  i 
eat  velocities  and  forces  of  the  wind,  a^ 
cording  to  thehr  oomroon  appeltstioBi. 
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Velocity  of  the 
0  wind. 


MUes 
ill  one 
Itour. 


3 
4 
5 
10 
15 
«0 
to 
30 
35 
40 
45 

50 
80 


^00 


1.47 
2  1    2.93 


««  feet 
io  one 
wcoad. 


I  ■ 

Perpendi- 
cular force 
onouesq, 
/oot,  in 
avcrdupoi}- 
pounds. 


4.40 
5.87 
7.33 
14.67 
2?J)0 
29,34 
36.67 
44.01 
51.34 
58.68 
66.01 

73.35 

88.02 
117.36 


146.70 


Common  appelUttoos  of 
the  wind. 


.005 

.020 

.0*4 

.079 

.123 

.492 

1.107 

1.968 

3.075 

4.429 

6.027 

7.873 

9.963 

12.300 

17.715 
31.490 


49.200 


Hardly  percepti- 
ble. 

>  Joiit  perceptible. 
^Gentle  pleasant 

\       WIDd. 

\  Pleasant  brisk 
\     gale. 

•  Very  brisk. 
'  High  winds. 

►  Very  bigfa. 

A  storm  or  tem- 
pest. 

A  mat  storm. 

A  horricane. 

"A  bmricane  that 
tears  up  trees, 
and  carries 
bnildin(py  &c. 
before  it. 


The  force  of  tlie  wind  is  nearly  as  the 
square  of  the  velocity,  or  but  little  above 
it,  io  these  velocities.  Bat  the  force  is 
mnch  more  than  in  the  simple  ratio  of  the 
surfaces,  with  the  same  velocity,  and  this 
increase  ofthe  ratio  is  the  more,  as  the  ve- 
locity is  the  more.  By  accurate  experi- 
ments with  two  pfaines,  the  one  of  I7j 
square  inches,  the  other  of  32,  which  are 
nearly  in  the  ratio  of  5  to  9.  Dr.  Hntton 
found  their  resistances,  with  a  velocity  of 
20  feet  per  second,  to  be  the  one,  1.196 
ouncea,  and  the  other,  2.542  ounces ;  which 
are  in  the  ratio  of  8  to  17,  being  an  increase 
of  between  one-fifth  and  one-sixth  parts 
SD«re  than  the  ratio  of  the  snrTaces. 

WINDLASS,  a  machine  nsed  to  rmse 
heavy  weights  withal,  as  guns,  stones^  an- 
chors, ^e.  It  is  very  simple,  consistm^ 
only  of  an  axis,  or  roller,  mipported  hori- 
soDtally  at  the  two  ends,  by  two  pieces  of 
^iFood  and  a  pulley :  tlie  two  pieces  of  wood 
meet  at  top,  being  placed  diagonally,  so  as , 
to  prop  each  other ;  the  axis,  or  roller,  goes 
through  the  two  pieces,  and  tiuns  in  them« 
The  pully  is  fastened  at  top  where  the 
pieces  join.  Lastly,  there  are  two  staves 
or  bandspikes  go  through  the  roller,  where- 
by it  is  turned,  and  the  rope  which  com^ 
over  the  pulley  is  wound  off  and  on  the 
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WmDULfli,,  in  a  ship,  is  an  iastrameat  hi 
small  ships,  placed  upon  the  deck,  just  abal^ 
the  foraasast.  Itismadeof  a  pieee  of  tim- 
ber six  or  eight  ftet  square,  in  form  of  aa 
axle-tree,  whose  length  is  placed  horiioo- 
taUy  upon  two  pieces  of  wood  at  the  ends 
tliereof,  and  upon  which  it  is  tnnied  about 
by  the  help  of  handspikes  put  into  holes 
made  fi>r  that  purpose*  This  iustnunenC 
serves  lor  weigldng  anchors,  or  hmstiag  of 
ai^  weight,  in  or  out  of  the  ship,  aad  will 
purchase  m^ch  more  than  any  capstan,  and 
that  without  any  danger  to  those  that 
heave ;  ibr  if  in  heavmg  the  windlass  abont^ 
any  of  the  handspikes  should  happea  to 
break,  the  irindlaai  woald  pall  of  itseIC 

WINDMILL^  a  kiadof  mUl,  the  inters 
nal  parts  of  which  fure  much  the  same  with 
these  of  a  water-mill ;  firom  which,  howetves^ 
it  differs,  in  bemg  mored  by  the  impulse  of 
the  wuid  up«n  its  vanes  or  sails,  which  are  to 
be  considered  as  a  wheel  on  the  axle.  Plate, 
WindmUl,  is  a  vertical  section  of  a  whidmill 
of  that  kuMl,  winch  is  called  a  sasock-milly 
t.  e,  when  the  building,  the  mill,  and  maobi- 
nery  are  ixed,  and  the  head  of  the  mill  sup- 
porting  the  axh  of  the  sails  turns  roundupou 
it..  A  A  are  the  walk  of  the  milt-house,  wbidi 
is  longer  one  way  than  the  other,  and  tha 
section  is  through  the  shortest  side;  io  this 
direction  it  will  but  just  oontata  the  machi* 
nery,  and'leave  a  passage;  in  the  other 
direction  the  house  is  longer,  and  h  used  as 
a  warehouse  to  stow  the  corn  and  flour. 
The  roof  of  the  house  is  linuaed  of  large 
beams,  a  Mooring  is  told  on  these  beams, 
and  then  the  whole  is  covered  with  sheet 
lead.  Eight  long  upriglit  beams,  B  B,  are 
framed  into  theroof  of  the  house,  and  de- 
posed round  in  a  circle;  at  the  np^  angle 
they  support  a  eircuhir  kirb,  DD;  the 
eight  uprights,  B  B,  are  braced  by  cross 
pieces  f^med  between  tliero,  so  as  to  ren- 
der ^e  whole  building  very  suuueh ;  the 
outside  is  covered  with  weather-board,  just 
to  shoot  off  the  rain,  but  open  enough  to 
admit  the  wind  to  pass  freely  lhron||i  (he 
house.  Upouthe  upper  fixed  kirb,  DD, 
thir^-six  roHen  are  phiced  (two  of  them  are 
seen  in  the  &ectioi>) ;  these  roUecs  torn  utf  mor- 
tices, cut  through  a  circular  rii^  of  wood, 
which  keeps  the  thtrty^x  roUers  m  their 
places,  and  at  their  proper  diHances  from 
one  another.  The  rollers  support  another 
circular  wooden  ring,  «a,  on  which  the 
head  of  the  mill  is  filmed.  This  framing 
consists  of  two  beams,  6,  halved  into  the 
ring,  parallel  to  the  main  axis  of  the  sails, 
and  including  the  great  cog  i^eel  between 
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4haii,  only  one  of  tfiem  is  shown  io  the  figure^ 
.  the  otber  beinf?  taken  away  in  the  section. 
Two  cross  beams,  d  and  e,  bolted  upon  b  6, 
Mpports  the  bearings  for  the  main  axis,  and 
another  cross  beam,/,  bolted  to  the  widei^ 
tide  of  6,  to  sustain  the  upper  bearing  for 
the  vertical  axi». 

We  now  come  to  speak  of  the  macliinery : 
H  H,  are  two  of  the  ibnr  sails  seen  edge- 
ways ;  tiie  broad  part  of  the  sails,  which  is 
covered  with  cloth,  is  set  oblique  to  the 
pkine  of  the  sails  motion,  and  the  axis  of 
tlie  sails  ifi  set  in  the  direction  of  the  wind ; 
it  is  by  the  action  of  the  wind  npon  tlie 
obliqne  sail,  that  it  is  made  to  revolve  on 
its  axis;  the  wind  acts  constantly  as  a 
wedge  npon  the  stub,  and  thus  drives  them 
roimd»  The  four  sails  are  firmly  bolted  to 
an  iron  cross,  e,  cast  in  one  piece  with  the 
main  i  abed  efg  is  a  wooden  pole  fixed 
on  at  the  intersection  of  the  fonr  sails,  and 
forming  a  continuation  of  the  axis ;  foor 
fopes  are  extended  from  the  end  of  tlie 
pole  to  the  end  of  the  sails,  and  hauled 
tight  by  a  block  of  pulleys,  by  tliese  the 
sail9  are  stiffened,  and  prevented  from  bend- 
ing by  the  action  of  the  wind  upon  them : 
A  is  the  main  cog  wheel,  fixed  upon  the 
iron  axis,  and  turning  round  with  it;  it  has 
a  flexible  ring  of  wood,  composed  of  five 
segments,  and  jointed  together  by  iron 
liinges  and  compa&sing  it ;  one  end  of  this 
ring  of  wood,  called  the  brake,  is  fastened ' 
by  a  joint  to  the  under  side  of  the  beam>  b ; 
the  other  end  comes  round  nearly  to  the 
same  point,  and  is  fimteued  to  a  long  le- 
ver; i,  called  tlie  brake  lever.  When  tliis 
lever  is  lifted  lip,  the  brake  is  lifted  off 
fit>m  tlie  wheel,  and  does  not  touch,  it  on 
any  paH,  and  the  wheel  and  saik  can  vtum ; 
but  when  the  lever  is  suffered  to  fall  down, 
the  brake  closes  round  the  wheel,  and  pre- 
vents the  wheel  and  Mails  from  tinning. 
Tlie  brake  lever  is  lifted  up  by  a  rope,  jir, 
which  hangs  down  in  reach  of  the  miller 
when  standing  on  the  »tage,  J  I,  built  round 
the  mill  for  the  purpose,  as  ahk>  for  cloth- 
ing '  or  unclothing  the  sails.  Whetl  the 
brake  is  to  be  held  up  for  any  length  of 
thne,  while  ^he  mill  is  at«work,  the  brake 
jope  is  hooked  on  a  hook  driven  into  one  of 
the  uprights,  B  B.  The  head  of  the  mill 
can  be  turned  round  upon  the  thirty  six 
rolienp,  to  set  the  sail  round  in  the  proper 
direction  to  meet  the  wind.  TIte  fixed 
kirb,  D  D,  has  a  ring  of  cogs  all  round  its 
outside,  t%hich  work  with  a  pinion  on  a 
spindle,  i,  turning  in  a  ttocket  fixed  by  iron 
braces.    To  the  moveable  head  of  the  niill, 
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on  tlie  upper  end  of  the  spindle,  f,  a  crowa 
wheel  is  fixed,  which  is  turned  by  a  smaU 
pinion  on  the  same  spindle,  with  a  vrfaedf 
m,  round  which  an  endless  rope  rang,  and 
which  hangs  down  in  reach  of  the  miller 
when  on  the  stage,  I.  By  pulling  down 
one  side  of  the  endless  rOpe  he  turns  the 
wheel,  m,  and  by  the  pinion  tb«  crown 
wheel,  and  its  pinion,  which  acting  agunst 
the  teeth  in  the  kirb,  D,  turns  the  bead 
roimd  upon  the  thirty-six  rollers,  and  puts 
the  sails  in  any  position  according  to  the 
wind  :  0  is  a  roUer^  turning  upon  an  iron 
pin  fastened  to  the  under  side  of  the  beam, 
6,  and  acting  agwnst  the  uudde  of  the  kiib ; 
another  sunilar*  roller  is  fixed  to  the  odier 
beam,  which  is  parallel  to  b  \  their  use  is  to 
keep  the  head  st^dy  upon  the  roUen, 
otherwise  the  head  might  be  thrown  back- 
wards by  the  action  of  the  wind  npon  the 
sails.  The  upper  part  of  the  head  b  li^t 
framing  and  thin,  boards,  covered  with  cop- 
per just  to  exchde  the  rain.  Tlie  nnia 
cog-wheel.  A,  turns  a  trundle,  R,  on  the  up- 
per end  of  a  long  vertical  shaft,  LL,  which 
comes  down  to  the  ground,  and  turns  in  a 
socket  siipportef)  on  masonry  at  M :  j»  is  a 
crown  wheel, of  fifty-six  teeth  turning  ans- 
ther  wheel  of  seventeen  teeth  on  horizoBtal, 
which  has  riggen>,  /p,  on  it  to  turn  bolting 
mills  and  dressing  machines  in  ttie  opper 
room.  In  the  lower  room  a  large  spnr- 
wheel,  *,  of  seventy-two  teeth,  is  faxii^ 
and  turns  a.nut  on  each  side  of  it,  one  of 
twenty-eight,  the  otiier  of  twenty-six  teeth, 
on  the  spindles  of  their  respective  autt> 
stones,  r  and  s. 

The  construction  of  the  mill  for  grindii^ 
flour  is  well  exphiined  in  the  article  Mill, 
to  which  we  refep  our  readers. 

Wind  sotZs,  in  a  ship,  are  made  of  the 
common  sail  cloth,  and  are  usually  betweea 
twenty-five  and  thirty  feet  long,  accordtag 
to  the  (>ize  of  the  ship,  and  are  of  the  form 
of  a  cone  ending  obtusely :  when  tibey  are 
made  use  of,  they  are  hoisted  by  ropes  to 
about  two-thirds  or  more  fiif  their  height, 
with  their  bases  distended  circnlarly  hoops, 
and  tlieir  apex  hanging  downwards  in  the 
hatchways  of  the  ship ;  above  each  of  these 
one  of  tlie  common  sails  is  so  disposed,  that 
the  greatest  part  of 'the  air  mshing  ; 
it,  is  directed  into  tlie  wind-sail,  \ 
vf  yed,  as  through  a  funnel,  into  the  i 
parts  of  the  body  of  the  ship. 

WINDAGE  0/  fl  ^Nii,  the  diffinreace  be. 
tween  the  diameter  of  the  bore,  and  Iht 
diameter  of  the  ball. 

WINE.  See  Febxbhtatioh,  fltc    All 
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%\tt^  contain  an  acid,  alcohol,  tarhr,  ex- 
tract, aroma,  ^nd  a  colouring  matter.  The 
presence  and  nature  of  each  of  these  prin- 
tiples  may  be  ascertained  in  the  following 
way.  1.  Acid.  AU  winesj  even  the  softest 
and  mildest,  redden  litmus,  and  therefolre 
contain  an  acid.  This  abounds  however 
chiefly  in  the  thin  wines  of  wet  tod  cold 
climate?)  where  the  grape  juic^e  or  must 
contains  but  a  small  portion  of  sugar. 
When  wine  has  been  boiled  to  extract  the 
brandy,  the  liquor  tiiat  remains  in  the  still, 
jind  is  thrown  away  as  useless,  is  a  sour  nau- 
seous fluid  with  an  acrid  and  burnt  flavour. 
When  filtered  and  allowed  to  remain  at  rest 
for  a  time,  it  deposits  a  good  deal  of  ex- 
tractive matter,  becomes  covered  with 
mould,  and  then  contains  a  notable  quan- 
tity of  acetous  acid,  which  may  be  sepa- 
rated by  distillation.  The  acid  is  however 
Dot  entirely  acetous,  at  least  not  till  afcer 
standing  a  considerable  time,  for  it  precipi- 
tates and  forms  an  insoluble  salt  with  lime 
water,  and  with  the  soluble  salts  of  silver, 
lead,  and  mercury,  and  appears  to  be  the 
malic  acid  mixed  with  a  little  citric,  both 
of  whici)  are  converted  into  vinegar  by 
spontaneous  decomposition.  The  wines 
that  contain  the  greatest  quantity  of  these 
acids  yield  the  worst  brandy^  nor  is  there 
any  method  yet  known  of  separating  or 
neutralizing  the  acid  without  materially  in- 
jaring  the  quality,  ot  lessening  the  quantity 
of  the  ardent  spirit.  2.  Alcohol.  The 
existence  of  this  principle  and  mode  of  ex-*- 
traction  by  distillation  has  been  fully  de* 
scribed  under  the  article  brandy.  The 
quantity  of  alcohol  varies  prodigiously* 
The  strong,  .rich,  full-bodied  wines  of  the 
warmer  vine  countries  will  yield  as  much 
as  a  third  of  ardent  spirit ;  whilst  the  thin 
tight  wines  will  often  give  no  more  than 
about  one-sixteenth  ot  the  same  strength* 
S.  Tartar*  This  substance  has  also  been 
fully  described  in  its  proper  place.  Ttotar 
is  not  akogether  a  product  of  the  fermen- 
tation of  wine,  since  it  is  contained  in  must, 
though  in  small  quantity.  4.  Extract* 
Must  contains  an  abundance  of  extractive 
matter,  which  materially  assists  the  fermen*' 
tation,  and  b  afterwards  found,  in  part  at 
least,  in  the  leeS)  but  another  portion  may 
be  obtained  from  the  wine  by  evaporation. 
It  is  also  extract  that  mixes  with  and  co- 
lours the  tartar.  By  age  the  quantity  of 
extractive  matter  diminishes.  5*  Aroma. 
All  wines  possess  a  peculiar  and  grateful 
smell,  which  would  indii'ate  a  distinct  aro- 
watic  principle;,  blit  it  has  never  beeq  ex- 
VOL.  VI.  ' 
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hiblted  in  the  form  of  essential  oil,  or  Coti* 
demed  in  any  smaller  quantity  by  distiila^ 
tion  or  any  other  mode.  To  ^ve  wine  all 
its  aroma'  it  should  be  fermented  very 
slowly.  6.  Cdlooring  matter.  The  hus^k 
of  the  red  grape  contain^  a  good  deal  of 
colour,  which  is  extracted  when  the  entir^ 
fruit  is  pressed,  and  becomes  dissolved  in 
the  wine  when  the  fermentation  is  com- 
plete. Many  substances  will  separate  flie 
colour.  If  lime-water  is  added  to  high-co^ 
loured  wine  a  precipitate  is  formed  of  ma- 
lat  of  lime  that  carries  do  vim  with  it  all  the 
colouring  matter,  which  cannot  again  be 
separated  either  by  water  or  alcohol.  But 
if  wine  alone  is  evaporated  gently  to  dry- 
ness, and  the  residue  treated  with  alcohol^ 
the  colouring  matter  dissolves  therein*  We 
may  add  too,  that  the  natural  colour  of 
wine  ik  entirely 'and  speedily  destroyed  by 
the  addition  of  hot  well  burnt  charcoal  in 
pretty  fine  powdei\/  The  colour  of  red 
wine  in  the  state  in  which  we  receive  it  is 
not  entirely  tliat  of  the  grape,  but  is  given 
by  other  colouring  substances,  which  how-* 
ever  are  quite  innoxious. 

WINGED,  in  botany, a  terra  applied  to 
such  litems  of  plants  as  are  furnished  all 
their  length  with  a  sort  of  membiianaceous 
leaves,  as  the  thistle,  ^c*  Winged  leaves, 
are  such  as  consist  of  divers  little  leaves, 
ranged  in  the  same  direction,  so  as  to  ap- 
pear only  as  the  same  leaf.  Such  are  the 
leaves  of  agrimony,  acacia,  ash,  &c.  Wing- 
ed seeds,  are  such  as  have  down  or  hairs  on 
them,  which,  by  the  help  of  the  vrind,  arc 
carried  to  a  distance. 

WINGS,  in  heraldry,  are  borne  some 
times  smgle,  sometimes  in  pairs ;  in  which 
Case  they  are  called  conjoined.  When  the 
points  are  downward,  they  are  said  to  be 
inverted ;  when  up,  elevated. 

Wings,  hi  military  affairs,  are  the  two 
flanks  or  extremes  of  an  army,  ranged  in 
form  of  a  battle ;  being  the  right  and  left 
sides  thereof. 

Wings,  in  fortification^  denote  the 
longer  sides  of  horn-works,  crown-works, 
teuailles,  and  the  like  out-works ;  including 
the  ramparts  and  parapets,  vrith  which  they 
are  bonnded  on  the  right  and  left  from 
their  gorge  to  their  front 

WINTERA,  in  botany,  so  named  from 
Captain  William  Winter,  who  brought  tlie 
bark  of  this  tree  from  the  Straits  of  Magel« 
Ian,  a  genus  of  the  Polyandria  Tetragynia 
class  and  order.  Natural  order  of  Magno- 
lias, Jussieu.  Essential  ciiaracter:  calyx 
three-lobed;  petals  six  or  twelve;  geruiD 
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clab*8haped;  styles  none;  berries  four  or 
eight,  obovate.    There  are'three  species. 

WIRE  drawings  the  art  of  drawing  oot 
long  bars  of  metal,  by  pulling  it  tbrongh 
holes  in  a  plate  of  steel,  or  other  i^t  metallic 
compound.  In  order  that  a  wireinaybe 
drawn,  it  is  requisite  that  the  metal  should 
have  considerable  tenacity.  Gold,  silver, 
iron,  steel,,  copper,  and  I  heir  compounds, 
ar^  most  commonly  used  in  the  arts.  The 
process  1s  of  considerable  siroptidty.  A 
number  of  holes,  progressively  Mualler  and 
smaller,  are  made  in  a  plate  of  steel,  and 
the  pointed  end  of  a  bar  of  metal  being 
passed  through,  one  of  tliem  is  forcibly 
drawn  by  strong  pinchers,  so  as  to  elon- 
gate it  by  the  pressure  arising  from  the 
redaction  of  the  greased  *hole :  this  is  tbt 
wire ;  and  it  b  again  passed  in  like  manner 
through  another  hole  a  little  smaller  $  and, 
by  "continuing  the  process,  the  wire  has  its 
length  increased,  and  its  diameter  diminish- 
ed, to  a  very  great  d^pree.  The  largest 
wire  may  be  nearly  an  inch  ii^  diameter,  and 
the  smallest  we  have  seen  was  about  one- 
thonsandth  part  of  an  inch;  but  we  are 
assured,  that  silver  wire  has  been  made  one- 
iif teen-hundredth  of  an- inch  in  diameter, 
Tlie^ize  of  these  small  wires  may  be  ascer« 
tained  from  the  weight  of  a  known  measure 
of  length,  and  the  specific  gravity  of  the 
metal.  Or^  less  correctly,  the<  wire  may  be 
wound  round  a  pin,  and  the  number  of 
turns  counted  which  make  a  given  length. 

Wires  are  dravm  square^  and  of  other 
figures  in  tlielr  sector.    In  particular  they 
are  drawn  grooved,  so  that  any  small  part^ 
will  form  the  pinion,  ef  a  clock  or  watch 
work. 

As  the  violent  action  of  the  drawing  plate 
renders  tlie  wire  hard  and  brittle,  it  is  ne« 
cessary  to  anneal  it  several  times  during 
the  course  of  drawing.  Veiy  small  boles 
are  made  by  liammering  up  the  larger,  and 
the  poiot^  in  very  thin  wire,  is  made  by  roll- 
ing or  crushing  *tbe  end  by  a  smooth  bur-> 
nisfaing  tool  upon  a  polished  plate. 
^  ^  It  is  said  that  soft  steel  is  as  good  for  the 
wire-drawees  plate  as  that  which  is  hard, 
or  as  the  compound  material  which  comes 
from  Frante  in  wire  plates,  and  ia-highly 
esteemed.  Tliis  lias  not  been  yet  chemi- 
cally examined. 

Wire  ^  LapUmd.  The  inhabitants  of 
1^1^  have  a  sort  of  shining  slender  jmb- 
stance  m  use  among  them  on  several  occa- 
sions, which  is  mi£b  of  the  thickness  and 
appearance  of  .our  silver  wire,  and  is  there- 
fore caUcd,  by  those  who  do  not  examine 
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its  stmctuf^  or  substance,  Lapland  wire. 
It  is  made  ot  the  sinews  of  the  rein-deer, 
which  being  carefully  separated  in  the  eat- 
ing, are  ,by  the  women,  after  soaking  in  wa- 
ter, and  beating,  spun  into  a  sort  of  thread, 
of  admirable  fineness,  and  strength,  when 
wrought  to  the  smallest  filaments;  bat  vriieB 
larger,  is  very  strong,  and  fit  for  the  pur- 
poses of  strength  and  force.  Their  wire, 
as  it  is  called,  is  made  of  the  finest  of  these 
threads,  covered  with  tin..  The  women  do 
this  business,  and  the  way  they  take  b  to 
melt  a  piece  of  tin,  and  placing  at  the  edge 
of  it  a  horn  with  a  hole  through  it,  tiiey 
draw  these  sinewy  threads,  covered  with 
the  tin,  through  the  hole,  vdiich  prevents 
their  coming  out  too  thick  covered.  This 
drawing  is  performed  with  their  teeth :  and 
there  is  a  small  pi^ce  of  bone  placed  at  the 
top  of  the  hole,  wheie  the  wire  is  made 
flat,  so  that  we  always  find  it  roonded  tm 
all  sides  but  one,  where  it  is  flat.  Thb 
wire  they  use  in  embroidering  their  doth^ 
as  we  do  gold  and  silver;  they  often  tell  it 
to  strangers,  under  the  notion  of  its  havii^ 
feertain  magical  virtues.^ 

WIT,  a  foculty  of  the  nind, 
according  to  Mr.  Locke,  in  the  i 
and  pattuig  together  of  thoae  ideM,  wilh 
quickness  and  variety,  in  which  any  leaeaa- 
blance  or  congruity  can  be  found,  in  oi^er 
to  form  pleasant  pictnres  and  agreeable  v^ 
sions  to  the  fancy.  This  faculty,  the  wame 
author  observes,  is  just  the  contrary  of 
judgment,  which  consists  in  the  separating 
carefully  from  one  another,  aach  ideas 
wherein  can  be  found  the'lewt  dtflerence, 
thereby  to  avoid  being  misled  by  shailitodt 
and  affinity,  to  take  one  thmg  for  another. 
It  is  the  metaphor  and  allnsioa,  wheicsi^ 
for  the  most  part,  Kes  the  entertaiisnent 
and  pleasantry  of  vrit,  which  strikes  so 
lively  on  flie  fancy,  and  is  therefore  so  ac- 
ceptable to  all  people,  because  its  beanty 
appeaniU  first  sight,  and  there  is  required 
no  hibonr  of  thought  to  examine  wfai^  treth 
or  reason  there  is  in  it.  The  mind  withont 
looking  any  further,  rests  satisfied  with  the 
agreeablehess  of  the  picture,  and  the  gaiety 
of  the  imagination  ;  and  it  b  a  kind  of  ai^ 
front  to  go  about  to  examine  it  by  the  ••• 
yere  rules  of  truUi  or  reason.  Wit  is  alsn 
an  appellation  given  to  the  person  poaaeso- 
ed  of  thb  foculty;  and  here  the  tme  wit 
must  have  a  quick  succession  of  pertiMBt 
ideas,  and  the  ability  of  arranging  and  ex* 
pressing  them  m  a  lively  and  rntrrtuinimc 
manner;  he  must  at  the  same  time  Imve  r 
^eat  deal  of  energy  and  delicacy  in  bis  sen-^ 
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I;  his  inmghration  nrast  be  sprightly 
'  and  «f[;reeftble,  without  any,  thing  of  parade 
or  vanity  in  his  discourse:  but  it  is  not, 
however,  essffntial  to  the  character  of  a  wit> 
to  he  ever  hunting  after  the  brilliant,  stuily- 
ing  spricfatly  turns,  and  affecting  to  say  no- 
thing hot  what  may  strike  and  sin-prise. 

W1T£^f  A-mof,  or  WirEHAgemot^  among 
onr  Saxon  ancestors,  was  a  term  which 
literally  signified  the  assembly  of  the  wise 
men,  and  was  nppHed  to  the  great  council 
of  the  nation,  of  latter  days  called  the  par^ 
Kament. 

WITHKRINGIA,  tn  botany,  so  named  in 
honour  of  Wtllmm  Withering,  M.  D.  F.  R.  S. 
a  geuns  of  the  Tetrandria  Monogynia  class 
aod  order.  Natnral  order  of  Liirids.  So- 
kme»,  Jnssien.  Essential  character :  corolla 
subcampamilate,  with  four  bncnps  in  the 
tabe;  calyx  vety  small,  indistinctly  fonr- 
toothed;  pericarpinm  two-celled.  ITiere 
is  onfy  one  species ;  viz.  W.  solanacea,  a 
native  of  Stinth  America. 

WITHERITE,  in  mineralocy,  a  species 
of  the  i^fmiis  Barytes:  it  is  commonly  of  a 
light  yellowisli  rrey  colour,  usually  massive, 
bnt  sometimes  crjrs tallized :  specific  gravity 
about  4.S.  It  melts  without  addition  be- 
fore the  blow-pipe  into  a  white  enamel.  It 
dissolves  with  effervescence  hi  adds:  it 
cowlMs,  according  to  Kbprotli,  of 

Carbonate  of  barytes....  9S,246 

Carbonate  of  strqntiao ..    1 .703 
Aliunma  with  iron........    0.045 

Cai1>oi]atc  of  copper....    0.008 

1(K).U00 


Bat,  according  to  otfier  chemists,  it  con* 
aitftsof 


Bwylei 

Carbonic  aeid. 


It  occurs  in  veins,  heavy  spar,  lead  glance, 
blende,  and  calamine,  and  is  found  in  Lan- 
cashire. It  Is  a  very  active  poison ;  bnt  com- 
bined with  muriatic  acid  it  may  be  used 
wttti  fCfent  caution  hi  cases  of  scrophula. 

WITNESS,  m  law,  one  who  is  sworn  to 
gnre  evidence  m  a  cause.  If  a  man  be  sub- 
poenaed as  a  witness  upon  a  trial,  he  must 
appear  in  comt  on  pain  of  lOOl.  to  be  for- 
feited to  the  kmg,  and  l(tf.  together  with 
damages  equivalent  to  the  Joss  sustained  by 
tbe  want  of  his  evidence  to  the  party  ag- 
grieved. Bui  witness^  ought  to  have  a 
nasooable  time,  that  tbebr  attendance  upon 
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the  court  maybe  of  as  little  prejudice  to  them- 
selves as  possible;  and  the  Court  of  Ring^, 
Bendi  held,  that  notice  at  two  in  the  after- 
noon to  attend  the  sitting  that  evening  at 
Westminster  was  too  shorta  time. 

Where  a  witness  eannot  be  present  at  a 
trial,  he  may,  by  consent  of  the  plaintiff  and 
defendant,  or  by  rule  of  conrt,  be  ezamhied 
upon  uterrogatories  at  the  judge's  cham- 
bers. No  "witness  is  bound  to  appear  to 
give  evidence  in  a  cause  unless  his  reason- 
able expense  be  tendered  him ;  and  if  he 
appear,  till  such  charge  is  actually  paid  him, 
except  he  bbth  resides  and  is  summoned  to 
five  evidence  within  Xlie  bills  of  mortality. 
See  Arrest,  Evidencb,  Privilegb. 

WITSENIA,  in  botany,  a  genim  of  the 
Triandria  Monogynia  class  and  order.  Na- 
tural order  of  Ensats.  Irides,  Jiissieu. 
Essential  character:  corolla  one'petalled, 
cylindrical,  six-parted ;  stigma  emarginate ; 
capsule  superior.  Tliere  is  only  one  spe-_ 
cies ;  m.  W.  mauta,  a  native  of  the  Capa' 
of  Good  Hope. 

WOAD.    SeelsATis. 

WOLF.    SeeCANii.  —^^ 

WOLFRAM,  in  miaer^^gy,  is  a  species 
of  stone  of  an  rotermediata  ooloilr  bf  tn'Cen 
dark-greyish  black  and  browi^  bhick, 
iSometHnes  Ineliiiing  to  velvet  black.  It 
ocears  amssive  aiid  also  crystalttted :  specific  - 
gravity  soqiewhere  between  6  and  7.  It 
^decrepitates  befoce  the  blow-pipe,  and  is 
infiuiWe  even  with  borax.  Speciassns  have 
been  analyzed  by 'several  chemists :  accord- 
ing to  Rl^roth  and  Vauqnelin  it  cons«ts  of 

Klaproth. 

Molybdicadd 46.9 

Oxide  of  iron 3t.S 

Loss JU9 

100.0 

VaoquHin. 

Molybdic  add..... 67.00 

Oxide  of  manganese...    6.«5 

Oxide  of  iron..... 18.00*    ^ 

Silica 1.50 

Loss 7.g5 

100.00 

It  occurs  in  primitive  mountains,  and  in  th<i 
oldest  formations.  It  is  usually  aceompa* 
nied  with  tin,  and  distinguished  fh>m  tin* 
stone  by  its  streak,  which  is  reddish  brown* 
whereas  that  of  tin-stone  is  grey.  See  Tin. 
WOOD.  Hee  Tim mut.  The  wood  of 
Ppf 
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vegetables'  consists  of  fibres,  impregoated 
with  a  variety  of  the  natural  jnices  of  the 
plant,  as  mncilage,  resin,  colouring  matter, 
extract,  essential  oil,  sugar,  &c.  All  of 
these  may  be  obtained  from  one  or  otlier 
kiq^  of  wood,  by  applying  those  menstma 
which  dissolve  these  substances  in  their 
natural  state*  If  a  piece  of  wood  be  boiled 
in  a  great  quantity  of  water,  till  it  no  longer 
gives  out  taste  or  smell)  and  if  it  be  after- 
wards digested  in  alcohol,  the  substance 
which  remains  is  the  woody  fibre.  It  is 
either  in  a  fibrous,  lamellated,  or  pulveru- 
lent form.  This  substance,  which  is  more 
or  less  coloured,  has  neither  taste  nor  smell ; 
is  not  altered  by  exposure  to  the  air;  and  is 
insoluble  in  water  and  alcohol.,  When  it  is 
heated  in  contact  with  air,  it  blackens,  ex- 
hales dense,  acrid,  pungent  fumes,  and  leaves 
behind  a  coaly  matter,  which  does  not 
change  its  form.  By  reducing  it  to  ashes, 
it  is  found  to  contain  a  little  potash,  sulphate 
t>f  potash  and  lime,  and  phosphate  of  lime. 
tHien  it  is  distilled  in  a  retort  it  yields  wa- 
ter, acetic  acid  contaminated  with  oil,  a 
thick  oily  matter,  carbonated  hydrogen, 
and  carbonic  add  gases,  and  a  portion  of 
ammonia,  combmed  with  acetic  acid.  The 
pure  ligneons  fibre  is  decomposed  by  being 
heated  with  strong  nitric  acid,  and  yields  a 
very  considerable  quantity  of  oxalic  and 
malic  acid.  The  snrfiice  of  wood  is  readily 
ttained  by  a  variety  of  mbttances;  andif 
tbesie  are  allows  to  remain  in  contact  with 
it,  they  sink  into  the  labttanee  of  the  wood, 
which  often  produces  a  very  agreeable  ef- 
Ikct  in  cabinet  work. 

Wood,  ciUHnf:  in^  is  used  for  various  pur- 
poses; as  fi>r  initial  and  figured  letters, 
bead  and  tail-pieces  of  books;  and  even  for 
schemes,  roatiliematical  and  other  figures, 
to  save  the-  expense  of  engraving  on  cop- 
per :  and  for  prints,  and  stamps  for  papers, 
calicoes,  linens.  Sec.  The  mvention  of  cutt> 
ing  in  wood,-  as  well  as  that  in  copper,  is 
ascribed  to  a  goldsmith  of  Florence ;  but 
Albert  Dorer  and  Lucas  brought  both 
these  arts  to  perfection.  About  two  hun- 
dred years  ago,  the  art  of  cutting  in  wood 
was  carried  to  a  very  great  pitch,  and 
might  Aven  vie,  for  beauty  and  justness, 
with  that  of  engraving  on  copper:  at  pre- 
sent it  is  much  neglected,  the  application  of 
a^ts  being  vriioUy  employed  on  copper,^ 
as  the  more  easy  and  promising  provinces 
not  but  that  wooden  cots  have  the  advan- 
tage of  those  in  copper  in  many  respects; 
thiefly  for  figures  and  devices  in  books ;  as 
btin^  printed  at  the  ^ame  time  and  in  the 
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same  press  vrith  the  letters:  whereas,  ibf 
the  other,  there  is  reqmred  a  partieiilar  ani 
separate  impression.  The  cotters  in  wood 
begin  with  preparing  a  plank  or  block  of 
the  sixe  and  thickness  required^  and  very 
even  and  smooth  on  the  side  to  be  cat:  for 
this  they  usually  take,  pear-tree,  or^bos ; 
but  the  latter  is  best,  as  being  doseat,  and 
least  liable  to  be  worm  eaten.  On  thn 
block  they  draw  tbeii^  design  vritk  n  pen  or 
pencil,  exactly  as  they  would  have  it  print- 
ed ;  or  they  fasten  the  design  drawn  on  pa- 
per upon  the  block  vrith  paste  and  a  little 
vinegar,  the  strokes  or  Imes  turned  towards 
the  wood.  When  the  paper  is  dry,  they 
wash  it  gently  with  a  sponge  dipped  in  wa- 
ter, and  then  take  it  off  by  little  and  littk, 
rubbing  it  first  with  the  tip  of  tbe  finger, 
till  nothing  is  left  on  tbe  block  bot  tbe 
strokes  of  ink  chat  form  tbe  design,  vrtnck 
mark  out  what  part  of  tbe  block  k  to  be 
spared  or  left  standing.  Tbe  rest  tfaey  ciA 
G^  very  carefully  vrith  the  points  of  very 
.  sharp  knives,  chissels,  or  gravers,  afcnrdrng 
to  the  bigness  or  delicacy  of  the  work. 

Wood  pecker.    See  Picus. 

WOODSTONE,  in  mmeralogy.  See 
Horn  STONE. 

WOODTIN,  in  mineralogy.  See  Tm 
ore, 

WOOF,  amotag  manu&ctnreis,  the  tlneads . 
which  the  weavers  shoot  across  with  an  m^ 
strument  called  the  shuttle. 

WOOL,  the  covering  of  sheep.  EnA 
fleece  consists  of  vrool  of  several  qnaittes 
and  degrees  of  fineness,  which  the  dealcn 
therein  take  care  to  separate. 

The  fineness  and  plenty  of  our  vroel  is 
owing,  in  a  great  roeasore,  to  the  sbortawcet 
grass  in  many  of  our  pastures  and  doviss; 
though  the  advantage  of  our  sbeq>  fctding 
on  this  grass  all  the  year,  witbont  being  ob- 
liged to  be  shut  up  under  cover  daring  the 
whiter,  or  to  secure  them  from  vfoHea  at 
other  times,  contributes  not  a  little  to  it. 

This  substance,  the  material  of  sock  im- 
portant manufiictnres,  possesses  sonae  ca- 
rious chemical  properties,  none  of  vrtiich 
however  are  much  illustrated  by  tile  va- 
rious operations  peifonned  on  it  in  mano- 
^ture,  almost  all  (that  of  dying  excepted) 
being  purely  mechanical  processes.  Soaw 
of  tbe  simple  chemical  properties  of  wool 
have  been  examined  by  M.  Acbard,  mA 
compared  with  tiie  corresponding  proper- 
ties of  the  hair  of  different  animals.  Tte 
copious  generation  of  oxalic  add  by  treat- 
ment of  wool  with  nitric  add,  has  been 
parttculariy  described  and  explsdned  by  M. 
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Berthollet  in  his  beantiful  researches  on 
animal  matter;  and  th&  great  solvent 
power  of  the  cansjtic  fixed  alkalies,  has 
been  happily  applied  to  some  nse  by  M. 
Cfaaptal  as  a  saponaceoos  compound. 

\f  ool  ui  the  state  in  which  it  is  taken 
firora  the  sheep  is  always  mixed  witli  a  great 
deal  of  dirt  and  foulness  of  different  kinds, 
and  m  particular  is  strongly  imbued  with  a 
natural  strong  smelling,  grease.  These  im* 
purities  are  got  rid  of  by  washing,  fulling, 
and  combing,  by  which  the  wool  is  render- 
ed remarkably  white,  soft,  clean,  light,  and 
springy  under  the  hand.  When  boiled  in 
water  for  several  hours  in  a  common  ves^ 
net,  wool  is  not  in  any  way  altered  in 
weight  or  texture,  nor  does  the  water  ac- 
quire any  sensible  impregnation. 

Tbe  action  of  the  nitric  acid  on  wool  is 
very  curious.  When  cold,  this  acid  only 
disengages  a  large  quantity  of  azotic  gas, 
;bnt  when  warned,  much  nitrons  gas  Is 
given  ont,  and  at  least  two  new  acids  ai-e 
farmed,  viz.  the  malic  and  the  oxalic,  the 
latter  is  in  greater  abundance  than  even 
from  sugar  and  nitrous  acid,  or  any  other 
hydro-carbonous  basis.  A  small  scum  of  a 
peculiar  oil  always  arises  during  the  ac- 
tion of  nitrous  acid  on  these  animal  Mib- 
stances. 

The  carbonated  alkalies  have  little  ac* 
tion  on  wool«  but  the  caustic  fixed  alkalies 
when  digested  with  it  speedily  weaken  its 
fibre,  reduce  it  to  a  soft  gelatinous  pulp, 
and  finally  make  a  perfect  solution.  The 
alkaK  at  the  same  time  loses  its  alkaline  pro- 
perties as  it  does  in  common  soap.  This 
saponaceous  solution  of  wool  is  made  for 
experiment  in  a  tew  minutes  by  boiUng  bits 
of  wool  or  flannel  in  a  caustic  alkaline  so- 
lution, and  it  has  been  recommended  by 
Chaptal  to  be  employed  instead  of  common 
-toap  in  cleansing  cotton  and  other  goods  in 
manufactures,  as  by  this  means  a  number  of 
refuse  bits  and  clippings  of  wool  and  wool- 
len cloth  which  are  now  thrown  away  may 
be  put  to'  some  use.  Uris  soapy  solution 
does  not  lather  well  when  agitated  with  wa- 
ter, nevertheless  it  acts  very  powerfully  in 
ele^ng  cloth.  •  It  has  a  strong  and  some- 
what offensive  smell,  which  is  left  at  first 
in  the  cloth,  but  goes  off  by  short  exposure 
to  the  air. 

jiWool,  either  in  a  raw  or  manufactured 
stile,  has  always  been  the  principal  of  the 
staple  articles  of  this  country.  The  price 
of  wool  was,  in  very  eariy  times,  much 
higher,  in  proportion  to  the  wages  of  labour, 
tlie  rent  of  kuid,  and  the  price  of  butchers' 


meat,  than  at  present  It  was,  before  the 
time  of  Edward  III.,  always  exported  raw, 
the  art  of  working  it  into  cloth  and  dying 
being  so  imperfectly  known,  that  no  per- 
sons above  the  degree  of  working  people 
could  go  dressed  in  cloth  of  English  manu- 
facture. 

The  first  steps  taken  to  encourage  the 
manufiicture  of  woollen  cloths  vras  by  £d- 
vrard  III.,  who  procured  some  good  work- 
men from  the  Netherhmds,^  by  means  of 
protection  and  encouragement.  The  value 
of  wool  was  considered  as  so  essentially  so- 
lid, that  taxes  were  vested  In  that  commo- 
dity, reckoning  by  the  number  of  sacks ; 
and  in  proportion  to  the  price  of  the  neces- 
saries nf  life,  and  value  of  silver,  wool  was 
at  least  three  times  dearer  then,  than  it  is 
now.  The  manufacturing  of  cloth  being 
once  introduced  into  the  country,  the  po- 
licy of  preventing  the  exportation  of  the 
raw  material  w^  soon  evident;  and  the' 
first  act  was  that  of  Henry  IV.  c.  2,  hy 
which  the  exportation  of  slieep,  lambs,  or 
rams  is  forbidden,  under  veiy  heavy  penal- 
ties. 

By  statute  28  Gedrge  III.  all  former  ista- 
tntes  respecting  the  exportation  of  wool 
and  sheep  are  repealed,  and  numerous  re- 
strictions are  consolidated  in  that  statute. 
By  this  act,  if  any  person  shall  send  or  re- 
ceive any  sheep  on  board  any  vessel,  to  be 
carried  ont  of  the  kiogdomj^  such  vessel 
shall  bis  forfeited,  and  the  person  so  of- 
fending shall  forfeit  SL  fbr  every  sheep, 
and  suffer  solitary  imprisonment  for  three 
months.  But  wether  sheep,  by  a  licence 
fi?om  the  collector  of  the  customs,  may  be 
taken  on  board,  for  the  use  of  the  ship's 
company ;  and  every  person  who  shall  ex- 
port any  wool,  or  woollen  articles  slightly 
made  up,  so  as  easily  to  be  reduced  again 
to  wool,  or  any  fuller's  earth,  or  tobacco- 
pipe  clay ;  and  eyery  carrier,  ship  owner, 
commander,  mariner,  or  other  person,  who 
shall  knowingly  assist  in  exporting,  of  at- 
tempting to  export,  these  articles,  shall 
forfeit  $8.  for  every  poqnd  weight,  or  the 
sum  of  5oC  in  the  whole,  at  the  election  of 
the  prosecutor,  and  shall  also  suffer  soli- 
tary imprisonment  for  three  months.  But 
wool  may  be  carried  coastwise,  upon  being 
duly  entered,  and  security  being  given,  ad- 
cording  to  the  directions  of  the  statute,  to 
the  officer  of  the  port  from  vrhence  the 
same  shall  be  conveyed ;  and  the  owners  of 
sheep  within  five  miles  of  the  sea,  and  ten 
miles  in  Rent  and  Sussex,  cannot  remove 
the  wool,  without  giving  notice  to  the  of^ 
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ficer  of  the  nearest  port,  as  directed  by  the 
Itatiite. 

Wool  combers.  By  35  George  IIL, 
c.  124»  all  those  who  have  served  an  ap- 
prenticeship to  the  trade  of  a  wool  comber, 
or  who  are  by  law  entitled  to  exercise  the 
same,  and  also  their  wives  and  children, 
may  set  np  and  exercise  such  trade,  or  any 
other  trade  or  business  they  are  apt  and 
able  ibr,  in  any*  town  or  place  within  this 
kingdoo),  without  any  molestation  j  nor 
shall  such  wool  combers,  their  wives  or 
diildren,  while  they  exercise  such  trades, 
be  removeable  from  such  place  to  their  last 
legal  settlement,  till  they  shall  actually  be- 
come chargeable  to  such  parish. 

WORD,  or  Watch  word,  in  an  army  or 
garrison,  is  some  peculiar  word  or  sentence, 
by  which  the  soldieis  know  and  distinguish 
one  another  in  the  night,  iSec.  and  by  which 
spies  and  designing  persons  are  discovered. 
It  is  used  also  to  prevent  surprises.  The 
word  is  ^en  ont,  in  an  army,  every  niglit 
to  the  lieutenant,  or  nujor-general  of  the 
day,  who  gives  it  to  the  majors  of  the  bri- 
gades, and  they  to  the  adjutants,  who  give 
it  first  to  the  ^d  officers,  and  afterwards 
to  a  se^eant  of  eacli  company,  who  carry 
it  to  the  subaltern^.  In  garrisons,  it  is  given, 
after  tlie  gate  is  shut,  to  the  town  au^or, 
who  gives  it  to  the  adjutants,  and  they  to 
the  Serjeants. 

WORDS.  As  we  proposed,  in  Phiu)so> 
»HY,  mental f  §  104,  we  shall  lay  before  our 
•  readers  a  view  of  Hartley's  very  important 
principles,  respecting  some  of  the  leading 
phenomena  of  the  understanding ;  and  we 
beg  to  refer  our  readers  to  UndbrstAnd- 
ING,  for  another  branch  of  those  phenome- 
na. Tliese  principles  illustrate  and  apply 
tlie  doctriue  of  association ;  and  we  deem 
it  certain,  that  the  philosophy  of  hnguage 
can  be  pursued  with  complete  success,  only, 
by  those  who  have  closely  attended,  prac- 
tically, if  not  theoretically,  to  the  influence 
of  that  ever  active  principle. 

Words  may  be  considered  in  four  lights : 
first,  as  impressions  upon  the  ear;  secondly, 
as  the  actions^  of  the  organs  of  speech; 
thirdly,  as  impressions  made  upon  the  eye 
by  characters ;  fourtlily,  as  the  actions  of 
the  hand  in  vrriting.  We  learn  the  use  of 
them  in  this  order:  for  children  first  get  an 
Imperfect  knowledge  of  the  meaning  of 
the  words  of  others ;  then  learn  to  speak 
themselves ;  then  to  Tead  ;  and, ,  lastly,  to 
write. ,  Now  it  is  evident,  that  in  tlie  first 
of  these  ways  many  sensible  impressions, 
Mid  ie^temftl  feelings,  are  associated  witi) 


WOR 

particular  words  and  phrases,  so  as  tn  g»fe 
these  the  power  of  raising  the  correipoBd- 
ing  ideas ;  and  that  the  three  foUowing  ways 
increase  and  nnprove  this  power,  wi^  some 
additions  to  the  ideas  and  vanatioos  •f 
them.  The  second  is  the  reverse  of  the 
first,  the  fourth  of  the  third.  Tbe  firat  as- 
certains the  ideas  belonging  to  woids  and 
phrases  in  a  grou  manner,  accordiBg  to 
their  usage  ia  common  hfe.  Tlie  second 
fixes  this,  and  makes  it  ready  and  accwate. 
The  third  has  the  same  effect  as  the  aecood ; 
-and  also  extends  the  ideas  and  significstiens 
of  words  and  phrases,  by  new  aaaodatiaM, 
and  in  particular,  by  associations  with  odNr 
words,  as  in  definitions,  descripdoiis,  Sec. 
The  fourth,  by  converting  tbe  render  into  a 
vrriter,  helps  him  to  be  OKpert  in  disli» 
gmshing,  quick  in  recollecting,  and  ftithftil 
in  retaining,  these  new  significations  of 
words.  The  action  of  the  hand  is  aoC,  in- 
deed, an  essential  in  this  fonrtb  — tfaod; 
composition  by  persons  bocB  blind  havi^ 
nearly  the  same  efi^t ;  it  Is,  bowevtr,  a 
common  attendant  on  corapositiea,  and  hii 
a  considerable  use  dedncible  fimna  \ 
tion,  at  the  same  time  makiug  tlm  i 
between  the  four  methods  more 
cuoos  and  complete. 

Hence  it  appears,  that  words  and  i 
must  excite  ideas  in  us  by  associntion ;  and 
it  fiirther  appears,  that  they  can  do  it  fay  ■• 
other  means,  smce  all  the  ideas  wUch  aqr 
word  excites  are  deducible  from  sone  ef 
the  sources  above  luentioned,  most  mmifij 
from  the  first  or  third :  and  becnoae  words 
of  unknown  languages,  terms  of  ait  not  yet' 
explamed,  barbarons  words,  Sec  Imve  either 
no  ideas  connected  with  them,  or  only  sack 
as  some  fancied  resembhrnoe,  or  prior  aaa- 
clation  suggests  ■  It  deserves  to  be  renuKk- 
ed,  that  articulate  sounds  are,  by  tiieir  va- 
riety, number,  and  ready  use,  pecoliariy  fil- 
led to  signify  and  suggest,  by  asaociaiiQa, 
both  our  simple  ideas,  and  our  oomplcz 
ones  formed  from  them. 

We  now  procee^l  to  describe  the  nannar 
in  which  ideas  are  associated  witli  werd% 
beginning  witii  childhood. 

First,  then,  the  assoeiatimi  of  the  i 
of  visible  objecti,  vrith  tbe 
which  these  ol^ects  make  npo^tlM  eye, 
seems  to  take  place  more  early  than  any. 
other,  and  to  be  effiscted  in  the  fbttowi^ 
manner.  Tbe  nuse  of  tbe  visiUa  ob|ffrt, 
the  mother,  for  mkance.  Is  prooenoiiod  Mid 
repeated  by  the  attendanta  to  the  cbiM, 
niore  frequently  when  his  aye  is  find  npMi 
bis  mother,  than  when  upon  angr  otlirr  tbf 
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jfi^ts,  and  dincb  more  s»  Hhtai  vAien  upon 
any  particnlar  one.  The  word  mammM  is 
abo  souDcM  in  an  cmplmtical  maimer^ 
when  the  child's  eye  is  directed  to  his  mo* 
ther  witli  earnestness  and  desire.  The  as- 
sociation, therefore,  of  the  sonnd,  nanuna, 
ivith  the  TisiMe  iaipression  of  the  mother 
on  the  retina,  wiH  be  (»  stronger  than  that 
with  any  other  visible  impression,  and  thus 
overpower  all  the  other  accidental  assoctA- 
tions;  and  these  will  idso  themselves  con- 
tribute  to  the  same  end,  by  opposing  one 
^Uiotlier.  And  wlien  the  child  has  actjuired 
80  much  volontary  power  over  his  motions, 
as  to  direct  his  bead  and  eyes  towards  the 
nurse,  upon  hearing  her  name^  this  process 
•will  go  on  with  accelerated  velocity :  aq^ 
thus,  at  Ust,  tlie  word  vrill  excite  the  visi- 
ble idea  readily  and  certainly.  Tiie  same 
assodation  of  the  vbible  impression  of  the 
mother  with  the  sound,  mamma,  will,  by 
degrees,  overpower  nil  the  accidental  asso- 
ciations of  this  visible  impressioti  with  other 
words ;  and,  at  last,  be  so  closely  confirm- 
ed, that  the  visible  impression  will  excite 
the  audible  idea  of  the  word.  Tliis,  how- 
ever, is  not  to  our  present  purpose,  but  it 
is  a  process  which  takes  place  at  the  same 
time.vrith  the  other,  and  contributes  to  il- 
lustrate and  confirm  it.  Both  together  fur- 
nish a  complete  instance  of  one  of  the 
'  classes  of  connections.  ($,21). 

Secondly,  this  association  of  words  with 
visible  appearances,  being  made  under' 
many  particular  circumstances,  must  affect 
the  visible  ideas  with  a  like  particularity* 
Thus  the  mother's  dress,  and  the  sijtaation 
of  the  fire  in  the  child's  nursery,  make  part 
of  the  child's  ideas  of  his  mother  and  fire. 
But  then,  as  his  mother  of^en  ehMges  her 
dress,  and  the  child  often  sees  a  fire  in  a 
different  place,  and  surrounded  by  differ- 
ent visible  objects,  these  opposite  associa- 
tions must  be  less  strong  than  the  part 
which  is  common  to  them  all ;  and  conse- 
quently we  may  suppose,  that  while  his  idea 
of  that  part  which  is  common,  and  which 
we  may  call  essential,  continues  the  same, 
that  of  the  particularities,  circumstances, 
and  adjuncts^  varies. 

Thirdly,  when  the  vbible  objects  impress 
other  vivid  sensations  besides  those  of  sight, 
such  as  pleasant  or  unpleasant  tastes,  smells, 
warmth,  or  coldness,  &c^  with  sufiicient 
frequency,  these  must  have  relicts  or  ideas, 
($  7),  which  will  be  associated  vrith  tlie  vi- 
sible ideas  of  the  objects,  and  with  tlie 
names  of  the  objects,  so  as  to  depend  upon 
them.    Thus,  an  idea  of  the  taste  of  the 


mothers  milk  will  rise  up  in  die  mind  of  the 
child,  on  his  hearrag  her  name ;  and  hence 
the  whole  idea  belonjpng  to  the  word  mam- 
ma now  begins  to  be  complex,  consisting 
of  two  sets  of  ideas  derived  from  different 
senses ;  and  these  ideas  will  be  assodated 
together,  not  only  because  -the  same  wdrd 
raises  both,  but  also  because  the  original 
sensations,  vrere  often  received  together. 
The  stronger  idea  will  therefore  assist  the 
weaker.  Now,  in  common  cases,  visible 
ideas  are  the  strongest ;  or,  at  least,  occur 
the  most  readily  \  out  in  this  case  it  ap- 
pears to  be  otherwise.  It  Urould  be  easy 
to  proceed  to  various  other  and  more  com- 
plex-cases, in  which  the  component  id^is 
are  unitsd,  and  all  made  to  depend  on  the 
respective  names  of  visible  objects ;  but 
what  has  been  said  is  sufficient  to  show 
what  ideas  the  names  of  visible  objects, 
proper  and  i^pellative,  raise  in  ns. 

Fourthly,  we  must,  hovrever,  observe,  re- 
specting appellatives,  that  sometimes  the 
idea  is  the  common  compound  result  of  all 
the  sensible  impressions  received  fttmi  se- 
veral of  the  objects  comprised  un^er  the 
general  appellation ;  sometimes,  in  a  great 
measure  at  least,  the  particular  idea  of  some 
one  of  these,  namely,  when  the  impres- 
sions arising  from  some  one  of  tlfe  class  are 
more  frequent  and  vivid  than  those  of  the 
rest. 

Fifthly,  the  names  denoting  sensible  qua- 
lities, whether  substantive  or  adjective,  such 
as  whiteness,  white,  &c.  get  their  ideas  in  a  . 
manner  which  will  be  easily  understood 
from  frhat  has  been  already  stated.  That 
visible  impression  vrhich  is  common  to  aH 
objects  which  have  been  frequently  seen 
having  the  name,  white,  applied  to  them, 
becomes  the  leading  future  of  the  ideas 
belonging  lo  them ;  and  the  word  excites 
that  most  vividly  and  univenally,  while  it  ' 
exdtes  only  fiiiiitly,  or  at  Iciast  with  great 
variation,  the  ideas  of  the  peculiarities,  dr« 
cum^taaces,  and  adjuncts :  and  so  of  the 
other  sensible  qualities. 

Sixthly,  the  names  of  visible  actions,  ns 
walkmg,  &C.  raise  the  proper  visible  idt98 
by  a  like  process.  Other  ideas  may  like- 
wise adhere  ud  certahi  dases,  as  in  those  of 
tttttmg,  feeling,  speaking,  &^e.  Sensible 
impr^ions,  in  which  no  vbible  action  it 
concerned,  may  also  have  ideas  dependant 
upon  words.  However  some  visible  ideaf 
generally  intermix  themselves  here.  These- 
actions  and  perceptions  are  generally  de« 
noted  by  verbs,  though  sometimes  by  sub- 
stantives. 
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Seveotbly»  as  children  may  learu  to  read 
words,  not  ovi^  in  an  elenentaiy  way,  viz, 
by  learning   the  letters  and  syllables  of 
which  they  are  composed,  but  also  in  a  som- 
mary  one,  viz.  by  associating  the  sound  of 
entire  words  with  their  visible  representa* 
tiom ;  and  must,  in  some  cases,  be  Caught 
in  this  latter, method,  that  is,  while  the 
sound  of  the  word  deviates  from  that  of  its 
elements  i  so  both  children  and  adults  often 
learn   the  ideas  belonging  to  whole  sen- 
tences, in  a  summary  way,  and  not  by  ad- 
ding together  the  ideas  of  the  several  words 
;  in  the  sentence^    And  wherever  words  oc- 
cur, which,  separately  taken,  have  no  dis- 
tinct proper  ideas,  their  use  can  be  learned 
in  no  other  way  than  this ;  and  this  will  be 
,  the  case  where  tl^e  words  are  extremely 
general,  applying  to  a  vast  variety  of  visible 
objects,  and  to  circumstances  and  relations 
which  are  not  obvious  to  the  uncultivated 
'  mind.    Now,  pronouns,  and  particles,  and 
many  otlier  words,  are  of  this  sort.    Thus, 
i  walk,  is  associated  at  different  time»  with 
,the  same  visible  impressions  with,  mamma  , 
walks,  brother  walks,  &c  and  therefore 
qm  for  a  lo^g  time  suggest  nothing  perma- 
nently but  the  action  of  viralking.    How- 
ever, the  pronoun,  /,  in  this  and  innumera- 
ble other  short  sentences,  being  always  a8« 
sQciated  with  tlie  person  speaking,  (as  ikou 
with  the  person  spoken  to,  and  he  with  the 
person  spoken  oO>  the  frequent  recutrency 
of  this  teaches  the  child  the  use  of  the  pro- 
i^uns ;  that  is,  teaches  him  what  difierence 
he  is  to  expect  in  his  sensible  impressions, 
according  as  this  or  that  pronoun  is  used ; 
the  vast  number  of  instances  makmg  up  for 
the  very  small  quantity  of  information  which 
each,  singly  taken,  conveys.    In  like  man- 
nier  different  particles,  (tliat  is,  adverbs, 
conjunctions,  and  prepositions),  being  used 
in  sentences  where  Uie  substantives,  ad- 
jectives, and  verbs  are  the  same  ;  and  the 
same^iarticles,  when  these  are  different,  in 
an  endless  recurreucy,  teach  children  the 
use  of  the  particles  in  a  gross  general  ^y. 
For  it  may  be  observed,  that  children  are 
much  at  a  loss  for  the  true  use  of  the  pro- 
nouns and  particles  for  some  years;  and 
that  they  often  repeat  the  proper  name  of 
the  person  instead  of  the  pronoun ',  which  < 
cpnfirmsthe  forgoing  reasoning. 

Eightlily,  the  attempts  wluch  children 
make  to  express  their  owi^  wants,,  percep- 
tions, pains,  &c.'  in  words,  and  the  correc- 
tions and  su^'gcstions  of  the  attendants,  are 
of  tlie  greatest  use  in  all  the  steps  that  we 
have  hitherto  considered,  and  especially  in 


tlie  last,  respecting  the  partidea  and  pra- 


Nmthly,  learning  to  read  belpa  chikkea 
much  in  the  same  respects ;  especially  as  H 
teaches  them  to  separate  sentences  into  the 
several  words  which  compose  theoi  i  which 
those  who  cannot  read  are  scarcely  able  to 
do  even  when  they  arrive  at  adult  age. 

Thus  we  may  see  how  children  and 
others  are  enabled  to  understand  a  conti- 
nued discourse,  relating  to  sensible  inprct- 
sions  only ;  and  how  the  words,  in  pimng 
over  the  ear,  must  raise  np  trains  of  visible 
and  other  ideas,  by  the  power  of  associa- 
tion. Our  next  enquiry  nuvt  be  concern- 
ing the  words  which  denote  either  intel- 
lectual things,  or  collections  of  other 
vrords. 

Tenthly,  the  words  which  rekte  to  the 
several  passions  of  love,  hatred,  hope,  lrar» 
anger,  ^c.  being  appUed  to  the  child  when 
he  is  under  the  influence  of  these  pas&ioos, 
get  tite  power  of  raising  up  the  ideas  of 
those  passions,  and  also  the  usual  associated 
circum8tauc(>s.  The  application  of  the 
same  words  to  ethers  helps  also  to  annex 
the  ideas  of  the  associated  circumstances  ta 
them,  and  even  of  the  passions  themselves^ 
both  from  the  infectiousness  of  our  natures, 
and  from  the  power  of  associated  cirena:!- 
stances  to  raise  tlie  passions.  The  words, 
however,  denoting  tlie  passions,  do  not,  for 
tike  most  part,  raise  up  in  us  any  degree  of 
the  passions  themselves,  but  only  the  ideas 
of  the  associated  circumstances.  We  are 
supposed  sufficiently  to  understand  the  con- 
tinued discourses  into  wbich  these  words 
enter,  when  we  form  true  notions  of  the  ac- 
tions, particularly  the  visible  ones,  attend^ 
ing  the  feelings  denoted. 

Eleventhly,  the  names  of  intellectual  and 
moral  quaUties  and  operations,  stand  for  a 
description  of  these  qnalities  and  opera- 
tions ;  and  therefore,  if  dwelt  up<>n,  excite 
such  ideas  as  these  descriptions  in  all  their 
particuhu*  circumstances  do.  But  the  com- 
mon sentences  into  which  these  words  en- 
ter, pass  over  tiie  mind  too  quick  for  the 
most  part,  to  allow  of  such  deiay.  They 
are  acknowledged  as  familiar  and  correct  ^ 
and  suggest  certain  associated  visible  ideas 
and  nascent  internal  feelinss,  taken  from 
the  description  of  these  names,  or  from  the 
words  which  are  usually  joined  vrith  them 
in  discourses  and  writings. 

Twelfthly,  there  are  many  terms  of  art 
in  all  the  branches  of  leamine*  which  are 
defined  by  other  words,  and  wbich,  there* 
fyre,  arc  onl^'  cooipcudious  snbstitntes  <or 
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tliein.  llie  sune  holds  in  comrnon  life  in 
,  numberless  instances.  Sach  words  some* 
times  Slight  the  words  of  their  detinitions, 
sometimes  the  ideas  of  these  words,  some- 
times a  particular  species  comprehended 
under  the  general  term,  Sic,  But  wliatever 
tliey  suggest/  it  may  be  easily  seen,  that 
they  derive  the  power  of  doing  it  from  asso- 
ciatiou. 

Lastly,  there  are  words  nsjed  in  abstract 
sciences  which  can  scarcely  be  defined  or 
described  by  other  words,  such  as  identity^ 
4xiitencej  iic.  The  use  of  these  mnst  there- 
fore be  learned,  as  that  of  the  particles 
is.  lodeed  children  learn  their  first  imper^ 
feet  notions  of  all  the  words  considered  in 
this  and  the  last  three  paragraplis,  chiefly 
in  this  way  {  and  come  to  more  precise  and 
explicit  ones  only  by  means  of  books,  as 
they  advance  t^TtdHlt  age,  or  by  endeavour- 
ing to  use  them  properly  in  their  own  deli* 
berate  campoaitions* 

From  the  foregoing  train  of  reasoning  the 
following  inferences  may  be  drawn. 

1.  Inchiding  under  the  head  of  definition, 
description,  or  any  way  of  explaining  a 
word  by  other  words,  excepting  that  by  a 
mere  synonymous  tenn ;  and  excluding  from 
the  head  of  ideas  the  visible  idea  of  the  cha- 
racter of  a  word,  and  the  audible  one  of  its 
sound,  and  also  all  ideas  which  are  either 
extremely  fiiiut  or  extremely  variable  -, 
words  may  be  distinguished  into  the  four 
following  classes:  i.  Such  as  have  ideas 
only;  9.  Such  as  have  both  ideas  and  defi- 
nitions; 3.  Such  as  have  definitions  only; 
4.  Such  as  have  neither  ideas  nor  defini- 
tions. 

It  is  difi^cult  to  fix  precise  limits  to  these 
four  classes,  so  as  to  determine  accurately 
where  each  ends  and  tlie  next  begins  i  and 
if  we  consider  these  things  in  the  most 
general  way,  there  is  perliaps  no  word  which 
has  not  bdth  ,an  idea  and  a  definition ;  that 
is^  which  is  n6t  occasionally  attended  with 
acme  one  or  more  internal  feelings,  and 
which  may  not  be  explained,  in  some  im- 
perfect manner  at  least,  by  other  words. 
However  the  following  are  some  instances 
of  words  which  have  the  fairest  right  to 
each  class.  The  names  cf  simple  sensible 
objects  are  of  the  first  cUiss.  I1ius  white^ 
sweet,  &c.  excite  ideas,  but  cannot  be  de- 
fined. Words  of  this  cla&<  stand  only  for 
the  stable  parts  of  ttie  respective  ideas,  not 
for  the  several  variable  particularities,  cir- 
rnnistanct  3,  and  adjnnct^,  which  here  inter- 
iniz  tliemselves. 


The  names  of  natiu«l  badies,  i 
getable,  or  mmeral,  are  of  the  second  chus ; 
for  they  excite  aggregates  of  sensible  ideas, 
and  at  the  same  time  may  be  defined  by  an  ^ 
enumeration  of  tlieir  properties  and  cfaarac* 
terisdcs.  Thus  likewise  geometrical  figures 
have  both  ideas  and  definitions.  The  defi- 
nitions, m  both  cases,  are  so  contrived  as  t» 
leave  out  all  the  variable  partiouhurities  of 
the  ideas,  and  also  to  .be  more  full  and  pre* 
cise  than  tlie  ideas  generally  are  in  the  p«rti 
which  are  of  a  permanent  nature. 

Algebraic  quantities,  such  as  root^ 
powers,  surds,  6ic.  belong  to  the  third  class ; 
and  have  definitions  only.  The  same  may 
be  said  of  scientifical  terms  of  art,  and  of 
most  abstract  general  terms,  monU,  meta- 
physical, and  vulgar.  However,  mental 
emotions  are  apt  to  attend. some  of  these 
even  in  passing  slightly  over,  the  ear,  and 
these  emotions  may  be  considered  as  ideaa 
belonging  to  the  respective  terms.  Thtis 
the  very  words,  gratitude,  merctf,  cruelty, 
tretifiltery,  &c.  separately  taken,  affect  the 
mind;  and  yet,  smce  all  reasoning  upon 
tiiem  is  to  be  fbuuded  on  their  definitions, 
it  seems,  best  to  refer  them  to  this  third 
class. 

Lastly,  the  particles,,  the,  of,  to,  for,  but^ 
&c.  have  neither  definition  nor  ideas,  as.  we 
have  limited  those  terms. 

^.  It  will  easily  appear  from  the  obser- 
vations here  made  upon  words,  and  the  as- 
sociations whidi  adhere  to  them,  that  the 
languages  of  diflerent  ages,  and  nations 
must  bear  a  great  genetal  resembhmce  to 
each  other,  and  yet  have  considerable'par- 
ticular  difierences;  whence  any  one  may  be 
translated  into  any  other,  so  as  to  convey 
the  same  ideas  in  general,  and  yet  not  vrith 
perfect  precision  and  exactness.  They 
must  resemble  one  another,  because  th^ 
phenomena  of  nature  which  they  are  all  in^ 
tended  to  express,  and  the  uses  and  exi-* 
genccs  of  human  life  to  which  they  minis- 
ter, have  a  general  resemblance.  But 
then,  as  theliodily  make  and  gemus  of  eaclv 
people,  the  air,  soil,  and  climate,  commerce, 
arts,  sciences,  reUgion,  &cc.  make  consider- 
able differences  in  different  ages  and  na- 
tions, it  is  natural  to  ex|>ect  that  the  lan- 
guages shonid  have  proportionable  diffe- 
rences in  respect  of  each  other. 

In  learning  a  new  language  the  words  of 
it  are  at  first  substitutes  for  those  of  our 
native  language ;  that  is,  they  are  associat- 
ed, by  means  of  these,  with  the  proper  ob- 
jects and  ideas.  When  this  association  U 
sufficiently  strong,  the  middle  bond  is  drop- 
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pedy  and  fhe  woi^  of  the  new  language  be- 
come unbvtitntn  for,  and  suggest  directiy 
and  iminedkitely  objects  and  ideas;  also 
clusters  of  other  words  in  the  same  lan« 
gtrage. 

In  learning  a  new  langoage  it  is  mndi 
easier  to  translate  from  it  hito  the  natire 
#ne,  than  back  agiun ;  jnst  as  jonug  chO* 
dren  are  much  better  able  to  understand 
tile  expressions  of  otiiers,  than  to  express 
tlieir  own*  conceptions.  And  the  reason  is 
the  same  in  botii  ca^es.  Yonng  tfaildren 
learn  at  first  to  go  from  the  words  of  others, 
and  those  who  learn  a  new  language  from 
the  words  of  that  hngnage,  to  the  things 
signified.  And  the  reverse  of  this,  rtz.  to  go 
from  the  tilings  signified  to  the  w^jrds,  mnst 
be  difficult  for  a  time  irom  the  nature  of 
sucoessire  associations.  It  is  to  be  added 
here,  that  the  nature  and  connections  of 
the  things  signified,  often  determine  the 
import  of  sentences  though  their  grainma< 
tical  analysis  is  not  understood ;  and  that 
We  suppose  the  person  ^ho  attempts  to 
translate  fix>m  a  new  language  is  sufficiently 
expert  m  passing  from  the  things  signified 
lo  die  corresponding  wordis  of  1^  own  Ian* 
gnage.  The  power  of  association  is  erery 
where  conspicnons  in  these  remarks. 

8.  It  fonows  also  from  the  foregoing 
reasoningy  that  persons  who  speak  the  same 
langiiage  cannot  always  mean  tiie  same 
things  by  the  same  words,  but  must  some- 
thnes  mistake  each  others  meaning.  This 
confusion  and  uncertainty  arises  from  the 
difiierent  associations  trdnsferred  upon  the 
siime  words  by  the  difiTerence  in  the  acci- 
dents and  events  of  our  lives.  It  is,  how^ 
ever,  much  more  common  in  discourses  con- 
cerning abstract  matters,  where  the  terms 
stand  for  coliectioos  of  other  terms,  some- 
times at  the  pleasure  of  the  spacer  or 
writer,  than  in  the  common  and  necessary 
affinrs  of  liSe;  for  here  frequent  use,  and 
the  eonstancy  of  the  phenomena  of  nature, 
intended  to  be  expressed  by  words,  have 
rendered  their  sense  determinate  and  cer- 
taint  However,  it  seems  possible,  and 
even  not  very  "^fficiilt,  for  two  truly  can- 
did and  intelligent  persons  to  understand 
each  other  upon  any  subject. 

That  we  may  enter  more  particularly 
'into  the  caus^es  of  this  confusion,  and  con- 
sequently be  die  better  enabled  to  prevent 
it,  let  us  consider  words  according  to  the 
four  chisses  above  mentioned. 

Now,  mistakes  will  happen  in  words  of 
the  first  class,  vfr.  such  as  have  ideas  only,, 
where  the  persons  have  associated  these 


words  with  different  inspressleBi.  Aai 
the  method  to  rectify  any  mistake  of  tUi 
kind,  is  for  each  person  to  show  with  whit 
actual  impresstons  he  Ims  associated  the 
word  in  question.  But  naistakes  here  an 
not  XMmmon. . 

In  words  of  the  second  clasa,  m.  sa^  is 
have  both  ideas  and  definitioDs,  it  oAsa 
happens  that  one  person's  knowledge  is 
much  more  feU  than  another^  and  cmm- 
quently  his  idea  and  definition  nuich  i 
extensive.  This  mast  eaose  a 
sion  on  one  side,  which  3ret  may.  be  mify 
rectified  by  recurring  to  the  deMrien.  It 
happens  also  somethnea  in  words  of  thii 
dan,  that  a  man's  kieasare  notaliM^sait- 
able  to  his  definition;  that  is,  are  Dottb 
same  with  those  which  tbe  words  cf  tte 
definition  wouM  exeite.  U  then  tlisfMr 
son  should  pretend,  or  eren  denga,  la  mr 
son  from  his  definition,  and  yet  reasaa  trm 
his  idea,  misapprehension  will  arise  ia  lbs 
hearer  who  supposes  him  to  reason  firaai  ka 
definition  merely* 

In  words  of  tbe  third  class,  which  lave 
defiuitions  only  and  no  immediate  iitesK 
mistakes  generally  arise  tfarongfa  wut  of 
fixed  definitions  being  mntually  ackaow- 
lodged  and  kept  to.  However,  as  unper 
feet  fluctuating  ideas  that  have  fitile  ieh> 
tion  to  the  definitions,  are  oAen  apt  Is  id* 
bere  to  the  words  of  this  class,  Busuika 
must  arise  firom  this  cause  uko^ 

As  to  the  words  of  the  fourth  dassy  sr 
those  which  have  neither  ideas  nor  dfti» 
tions,  it  is  easy  to  ascertain  their  Die  hj 
inserting  them  in  sentences  where  inpfftii 
known  and  acknowledged ;  this  beiog  tki 
method  in  which  children  learn  to  decypktf 
them;  so  that  mistakes  could  notariie  is 
the  words  of  this  class  did  we  use  Aodenls 
care  and  candour.  And,  indeed,  since  dnl* 
dren  learn  the  uses  of  words  most  evideat^ 
without  havmg  any  data,  any  fixed  poiot  st 
all,  it  is  to  be  hoped  that  philosopbentstf 
candid  persons  may  learn  at  least  to  oodA 
stand  oue  another  with  fiicility  and  certantj; 
and  get  to  the  very  bottom  of  the  oooK^ 
tion  between  words  and  ideas. 

,  4.  When  words  have  acquired  any  «•• 
sidt^rable  power  of  exciting  pleasant  or  ptf* 
ful  feelings,  by  being  ofken  associated  ^ 
such  things  as  do  this,  ihey  may  i'*^.^ 
part  of  their  pleasures  and  pahis  o^  '^ 
fer&kt  things,  by  being  at  other  times  sA« 
associated  with  such.  This  is  one  of  ike 
principal  sources  of  the  several  ftctitiotf 
pleasures  and  pains  of  human  U£t.  '^^'"^ 
give  an  mstance  from  childhood,  ^  ^^ 
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miaif  iopdf  preMsf,  ftne^  &c.  on  the  one 
hud;  and  the  words  bad,  n^y,  Jrigh^fidy 
it/c  on  tlM  other,  being  applied  by  the 
mme  mmI  attendants  in  the  child's  hearing, 
aJmost  pronsiscuoasly,  and  without  these 
rfotrictiooB  that  are  observed  in  correct 
apcahing ;  the  one  set  to  all  the  pleasures, 
the  other  lo  all  the  pains  of  the  several 
aenaes,  most  by  association  raise  op  general 
phwMnnt  and  painfhl  feeUngs»  in  which  no 
oae  part  can  be  distinguished  above  the 
rest;  and  when  applied  by  fhrther  aasocia- 
tioas  to  ol3(ieclB  of  a  neutral  kind,  they  most 
transfer' a  general  pleOsnre  or  pain  upon 


5.  Since  words  tfans  collect  ideas  from 
various  qaarten,  unite  them  together,  and 
transfer  them  both  upon  other  words,  and 
open  ibreign  objects,  it  is  evident  that  the 
use  of  words  adds  much  to  the  nmnber  and 
complexity  of  our  ideas,  and  is  the  principal 
means  by  which  we  make  mental  and  moral 
improvement  This  is  verified  abundantly 
by  the  observatiosis  which  are  made  upon 
persons  bom  deaf,  and  continuing  so.  It  it 
probable,  however,  that  these  persons  make 
use  of  some  symbols  to  assist  the  memory, 
and  fix  ttie  imagination ;  and  they  must 
have  a  great  variety  of  pkeasures  and  pains 
transferred  upon  visible  objects  from  their 
associations  with  one  another,  and  with  sen- 
sible pleasures  of  all  kinds ;  but  they  are 
very  deficient  in  this,  npon  the  whole, 
through  the  want  of  the  associations  of  visi* 
ble  objects  and  sUtes  of  mind,  &c  with 
vronls«  Learning  to  read  must  add  greatly 
to  their  aienlal  improvement ;  yet  still  their 
intellectual  capacities  cannot  but  remain 
very  narrow. 

Farsons  blind  from  birth  must  proceed 
in  a  manner ,difierent  from  that  before  de- 
scribed, in  the  first  ideas  which  they  affix 
to  words.  As.the  visible  ones  are  wanting, 
the  Qth^  particuhurly  the  tangible  and 
audible  ones,  must  compose  the  aggregates 
urhich  are  annexed  to  words.  However  as 
they  are  capable  of  learning  and  retaining 
as  great  a  variety  of  words  as  others,  and 
can  associate  with  them  pleasures  and  pains 
from  the  four  remaining  senses,  they  fall 
little  or  nothing  short  of  others  m  mtellec- 
tual  accomplishments,  and  may  arrive  even 
at  a  greater  degree  of  spiritmUity  and  ab- 
straction in  their  complex  ideas. 

6.  Hence  it  fellows  that  when  chUdren, 
or  others,  first  learn  to  read,  the  view  of 
the  words  exdtea  ideas,  only  by  the  me- 
diation of  theur  aofmds,  with  which  alone 
thair  ideai  have  hitherto  been  anodated. 


WRE 

Aad  thns  it  is  that  ohiHhrca  and  imtecBtia 
persons  best  understand  what  they  read  by 
reading  aloud.  By  degrees  the  interme- 
dnUe  hnks  being  left  out,  the  written  tr 
printed  characters  suggest  the  ideas  di* 
rectly  and  instantaneously ;  so  that  per» 
sons  who  are  much  in  the  habit  of  reading^ 
understand  more  readily  by  passing  oveiP 
the  words  with  the  eye  only ;  since  this  me* 
thod,  by  being  more^expeditious,  brings  the 
ideas  closer  together.  However  all  are 
peculiarly  affected  by  words  pronounced  ki 
a  manner  suitable  to  their  sense  and  design ; 
which  is  still  an  associated  influence. 

WORKING,  tJi  harvest.  •  A  person  may 
go  abroad  to  work  'm  harvest,  caTrymg  with 
htm  a  certificate  from  the  minister,  and  due 
churchwarden,  or  overseer,  that  he>  hath  a 
dwelling-house  or  pkice,  in  which  he  mha« 
bits,  and  hath  left  vrife  and  children^  or 
some  of  them,  there,  (or  otherwise  as  his 
condition  shall  require)  and  declaring  hin\ 
an  inhabitant  there. 

WORMS.    SeeVEHalEt. 

Worm,  in  gunnery,  a  screw  of  iron,  to 
be  fixed  on  Ihe  eud  of  a  rammer,  to  puH 
out  the  wad  of  a  firelock,  carabme,  or  pis- 
tol, being  the  same  with  the  wad-hook,  only 
the  one  is  more  proper  for  small  arms,  and 
the  other  fer  cannon. 

Worm,  m  chemistry,  is  a  lo^,  winding, 
pewter  pipe,  pbced  in  a  tub  of  water,  ta 
cool  and  condense  the  vapours  in  the  distil- 
lation of  spirits. 

Woum,  a  cable  or  hawser,  in  the  sea 
language,  is  to  strengthen  it  by  winding  a 
small  line,  or  rope,  all  along  between  the 
strands. 

WORSTED,  a  kind  of  wooDen  thread, 
which,  in  the  sptnnhig,  is  twbted  harder 
than  ordinary.  It  is  chiefly  used  either 
wove  or  knit  into  stockings,  caps,  gloves,  or 
the  like. 

WREATH,  in  heraldry,  a  roll  of  fine 
linen  or  silk  (like  that  of  a  Turkish  turban) 
consisting  of  the  colours  borne  in  the  es- 
cutclieon,  placed  in  an  atchievctnent  be- 
tween the  helmet  and  the  crest,  and  imme- 
diately supporting  the  crest. 

WRECK,  such  goods  as,  afler  a  ship- 
wreck, are  cast  upon  tlie  land  by  'the  sea,, 
and  left  there  within  some  county,  for  they 
are  not  wrecks  so  long  as  they  remain  at 
sea,  being  within  the  jurisdiction  of  the 
Admiralty.  ' 

Various  statutes  have  been  nmde  relatlvh 
to  wreck,  which  wais  formeriy  a  perqubite 
belonging  to  the  King,  or  by  «peciM  gnat 
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to  the  lord  of  the  numor.  It  is  now^  how- 
ever, held,  that  if  proof  can  be  made  of  the 
property  of  toy  of  the  goods  ot  lading  which 
eoiae  to  shore,  they  shall  not  be  forfeited  as 
wreck. 

By  the  3  Edward,  c.  4,  the  sheriff  of  the 
county  sliall  be  bound  to  keep  the  goods 
a  year  and  a  day  ;  that  if  any  man  can 
prove  a  property  in  them,  either  in  his 
own  right,  or  by  right  of  representation, 
they  shall  be  restored  to  him  without  de- 
lay. 

.  By  jtatnte  ?6  C»eorge  II.  c.  19,  phrader* 
ing  any  vessel,  either  in  distress  or  wrecked, 
and  whether  any  living  creature  .  be  on 
board  or  not,  or  preventing  the  escape  of 
any  person  that  endeavoun  to  save  his  Ufe, 
•r  potting  out  fiilse  lights  to  bring  any  ves- 
sel into  danger,  are  ail  declared  to  be  capi- 
tal felonies ;  and  by  this  statute  pilfering 
any  goods  cast  ashore,  is  decUred  to  be 
petty  kirceny.   See  Insurance  aahage. 

WREN  (Sir  Christophbr),  in  biogra- 
phy, a  great  philosopher  and  mathematician, 
and  .one  of  the  most  learned  and  eroineot  ar- 
ehitfcte  of  his  age,  was  the  son  of  the  Rev. 
Clinistopher  Wren,  Dean  of  Windsor,  and  was 
bom  at  Knoyle,  in  Wiltshire,  in  16S2.  He 
•todled  at  Wadham  College,  Ozlord,  where 
he  took  tlie  degree  of  Master  of  Arts,  in 
X653,  and  was  chosen  fellow  of  All  Sonis 
College  there.  Soon  after  he  became  one 
of  that  ingenious  and  learned  society,  who 
then  met  at  Oiiford  for  the  improvement  of 
natural  and  experimental  pliilosophy,  and 
which  at  length  produced  ttie  Royal  So- 
ciety, 

When  very  young  he  discovered  a  sur* 
prising  genius  for  the  mathematics,  in 
which  science  he  made  great  advances  be- 
fore be  was  sixteen  years  of  age.  In  1667 
he  Mras  made  professor .  of  astronomy  in 
Gresham  College,  London  ;  and  liis  lectures, 
lybich  were  much  frequented,  tended  great- 
ly to  the  promotion  of  real  knowledge. 
He  proposed  several  n^ethods  by  which  to 
account  for  the  shadows  returning  back- 
ward ten  degrees  on  the  dial  of  King  Abaz, 
by  tliekiws  of  nature.  One  subject  of  his  lec- 
tures was  upon  telescopes,  to  the  improve- 
ment of  which  he  had  greatly  contributed : 
another  vras  on  certain  properties  of  the 
air,  and  the  barometer.  In  the  year  1658 
he  read  a  description  of  the  body  and  dif- 
fVrcnt  phases  of  the  planet  Saturn ;  which 
subject  he  proposed  to  investigate,  while 
Ms  colleague,  Mr.  Rooko,  then  professor  of 
geometry,  was  carrying  on  his  observations 
upon  the  satellites  of  Jupiter.    The  same 


year  he  coomiRiiicated  some  &nmmMm 
concerning  cycloids  to  Dr.  Wallii,  aW 
were  afterwards  pabli^ied  by  the  Dodsr 
at  the  end  of  his  treatise  npoa  tfait  nljcet 
About  that  time  also,  he  reM>lved  the  pia- 
blem  proposed  by  Pascal,  under  the  feipei 
name  of  John  de  Mont^rd,  to  all  the  E^- 
lish  matfaematictans ;  and  returned  taother 
to  the  mathematicians  in  Fiance,  foranriy 
proposed  by  Kepler,  and  then  resolved  ftfr 
wise  by  himself^  to  which  theyneverpw 
any  sobition.  In  1660,  he  invented  t  m- 
thod  for  the  constmctioD  of  solar  ecH|iics; 
and  in  the  latter  part  of  the  sane  year^k, 
with  ten  other  gentlemen,  formed  thea- 
selves  into  a  society,  to  meet  weeklj,  lir 
the  improvement  of  natural  and  experiaeih 
tal  philosophy ;  being  the  foondatioo  of  Ife 
Royal  Society.  In  the  beginnmg  of  1661, 
he  was  chosen  Savilian  professor  of  silri- 
■omy  at  Oxford,  in  the  room  of  Dr.  Seth 
Ward;  wlMTe  he  was  the  same  year  crested 
I>octor  of  Lawiu 

Among  his  other  accoropIishaMats,  Dr. 
Wren  had  gained  so  considerable  a  ddlit 
architecture,  that  he  was  sent  for  the  one 
year  from  Oxford,  by  order  of  King  Cbrfei 
the  Second,  to  assist  Sir  John  DenkHs, 
surveyor-general  of  the  works.  la  1669 
he  was  chosen  fellow  of  the  Royal  Sociel^ 
being  one  of  those  who  were  first  appsiated 
by  the  council  af^r  the  grant  of  thar 
charter.  Not  long  after,  it  being  expected 
that  tiie  King  would  make  the  Society  a 
viiit,  the  Lord  Brounker,  then  preadest, 
by  a  letter,  requested  the  advice  of  Dr. 
Wren,  concerning  the  experimeati  which 
might  be  most  proper  on  that  occasioB :  Is 
whom  the  iHctor  recommended  piimipily 
the  Torricellian  experiment,  and  the  wea- 
ther needle,  as  being  not  mere  aanl^ 
ments,  but  'uselnl,  and  also  neat  ia  the^ 
operation. 

In  1665  he  travelled  into  France,  to  eia- 
mine  the  most  beantifhl  edifices  and  coriosi 
raechauical  works  there,  when  be  Bade 
many  useful  observations.  Upon  his  le* 
tnm  home,  he  was  appointed  architect, 
and  one  of  the  commissioners  fbr  repairiss 
St.  Paul's  cathedral.^  Within  a  few  *J» 
after  the  fire  of  London,  1666,  he  drewi 
plan  for  a  new  city,  and  presented  it  to  tte 
Kmg ;  but  it  vras  not  approved  by  the  PM^ 
liament.  In  this  model  tlie  chiiff  street* 
were  to  cross  each  other  at  right  sngtoi 
with  lesser  streets  between  theai;  the 
chnilches,  public  buildings,  &c.  so  dirpM' 
as  not  to  interfere  with  the  streets,  sad 
four  piaaas  phK:ed  at  proper  distaacsi 
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Xipon  Ifae  denth  of  Sir  John  Denham,  in 
1668,  he  sncceeded  him  in  the  office  of 
torveyor-gcneral  of  the  King's  works,  and 
from  this  time  he  had  the  direction  of  a 
great  many  poblic  edifices^  by  which  he 
acquired  the  highest  reputation.  He  built 
the  magnificent  theatre  at  Oxford,  St. 
Pan)*s  cathedral,  the  Monument,  the  mo- 
dem part  of  Hampton  Court,  Chelsea 
College,  (me  of  the  wings  of  Greenwich 
Hospital,  the  churches  of^  St  Stephen 
Walbrook  and  St.  Mary-le-Bow,  with  up- 
wards of  sixty  other  churches  and  public 
works,  which  that  dreadful  fire  made  ne- 
cessary. In  the  management  of  which 
bosiness  iie  was  assisted  in  the  measure- 
ments, and  toying  out  of  private  property, 
by  the  ingenious  Dr.  Blobert  Hook.  The 
variety  of  business  in  which  he  was  by  this 
means  engaged,  requiring  his  constant  at- 
tendance and  concern,  he  resigned  his  Savi- 
lian  profe^orship  at  Oxford  in  1673,  and 
the.  year  following  he  received  from  the 
King  the  honour  of  knighthood.  He  was 
one  of  the  commissioners  wiio^  on  the  mo- 
tion of  Sir  Jonas  Moore,  surveyorgeneral 
of  the  ordnance,  had  been  appointed  to 
find  out  a  proper  ptoce  for  erecting  an 
observatory,  and  he  proposed  Greenwich, 
which  was  approved  of;  the  foundation 
stone  of  which  was  laid  the  tenth  of  August, 
1675,  and  tlie  building  was  presently  finbh- 
€dy  under  the  direction  of  Sir  Jonas,  with 
tke  advice  and  assistance  of  Sir  Christo- 
pher. 

In  1680  he  was  chosen  president  of  the 
Royal  Society ;  afterwards  appointed  archi- 
tect and  commissioner  of  Chelsea  College ; 
and  in  1684»  principal  officer  or  comp- 
troller of  the  works  in  Windsor  castle.  Sir 
Christopher  sat  twice  in  Parliament,  as  a 
representative  for  two  different  boroughs. 
IVMe  he  continued  surveyor-general,  bis 
residence  was  in  Scotland-yard;  but  after 
hia  removal  from  that  office,  in  1718,  he 
lived  in  St.  James's-street^  Westminster. 
He  died  the  twenty-fifth  of  February,  1723, 
at  ninety-one  years  of  age ;  and  he  was  in- 
terred with  great  solemnity  in  St  Paul's 
Cathedral,  in  the  vault  under  tlie  south 
winiiT  of  the  choir,  near  the  east  end. 

WRIGHT  (Edward),  in  biography,  a 
noted  English  mathematician,who  floiuished 
in  the  totter  part  of  the  sixteenth  centuiy, 
«Dd  beginning  of  the  seventeenth.  He  was 
contemporaty  with  Mr.  Briggs,  and  much 
concerned  vrith  him  in  the  business  of  the 
logarithms,  the  short  time  they  were  pub<« 
lished  before  his  death.  He  abo  contributed 
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greatly  to  the  improvement  of  navigaGdd 
and  astronomy.  He  was  the  first  under- 
taker of  that  difficnlt  but  useful  woi^,  by 
which  a  little  river  is  brought  from  the  town 
of  Ware  in  a  new  canal,  to  supply  the  city 
of  London  with  water ;  but  by  the  mancen- 
vres  of  others  he  was  hindered  firom  com« 
pleting  the  work  he  had  begun.  For  die 
improvement  of  the  art  of  navigation  he 
was  appointed  mathematiqil  lecturer  by 
the  East  India  Company,  and  read  lectures 
in  the  house  of  that  worthy  knight,  Sir  Tho- 
mas Smith,  for  which  he  had  a  yearly  salary 
of  fifty  pounds.  This  office  he  discharged 
with  great  reputation,  and  much  to  the 
satisfaction  of  his  hearers.  He  published 
in  English  a  book  on  the  Doctrine  of  the 
Sphere,  which  ia  very  scarce  and  dear,  and 
another  concerning  the  construction  of  sun- 
dials. He  also  prefixed  an  ingenious  preface 
to  the  learned  CKlbert's  book  on  the  load- 
stone. He  published  otiier  works,  and  died 
in  the  year  1615. 

WRIT  is  the  Kmg's  precept,  whereby 
any  thing  is  commanded  touching  a  suit  or 
action ;  as  the  def«ndant  or  tenant  to  be 
summoned,  a  distress  to  be  taken,  a  dis- 
seisin to  be  redressed,  &c.  And  these  writs 
are  diversely  divided;  some  in  respect  of 
their  order  or  manner  of  granting,  are 
termed  origmal,  and  some  judicial.  Origi- 
nal vrrits  are  tliose  that  are  sent  out  for  the 
summoning  of  the  defendant  in  a  personal, 
or  the  tenant  in  a  real  nction,  before  tlie 
suit  begins,  or  rather  to  begin  the  suit. 

The  judicial  writs  are  those  which  are  sent 
out  by  order  of  the  Court,  where  the  cause 
depends,  upon  occasion,  after  the  suit  be- 
gins. 

Origmal  writs  are  issued  out  of  the  Court 
of  Chancery,  for  the  summoning  a  defend^ 
ant  to  appear,  and  are  granted  before  the 
suit  is  begun,  to  begin  the  same:  and  judi- 
cial writs  issue  out  of  the  court  where  the 
original  is  returned',  after  the  suit  is  begun. 
The  originals  bear  date  in  the  name  of  the 
King,  but  the  judidal  writs  bear  teste  in 
the  name  of  the  chief  justice. 

Writ  of  inquiry  of  damages^  a  judictol 
writ  that  issues  out  to  the  sheriff*,  upon  a 
judgment  by  default,  in  action  of  the  case, 
covenant,  trespass,  trover,  &c.  commanding 
him  to  summon  a  jury  to  inqnire  what  da- 
mages the  ptointiff  liath  sustained  occosi- 
one  prandssorum ;  and  when  tliis  is  re- 
turned, with  tlie  inquisition,  the  rule  for 
judgment  is  given  npon  it,  and  if  nothing 
be  said  to  the  contrary ;  judgment  is  there« 
upon  entered. 
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A  wrk  of  ittquk]^  of  damages  is  a  mere 
iaqiMst  of  office,  to  iDft>rm  tbe  comcieiice 
of  tUe  court ;  who,  if  tbey  please,  may  them* 
selves  assess  the  damages.  Add  it  is  accord- 
ingly tbe  practice  in  acttons  upon  promis- 
sory notes  and  bills  of  exchange,  instead 
of  executing  a  writ  of  inqniry,  to  apply  to 
the  court  for  a  rule  to  show  caiose  why  it 
should  not  be  referred  to  the  master  to  see 
what  is  dve  for  principal  uid  interest,  and 
why  final  judgment  should  not  be  sij^ned 
for  that  sum,  without  executing  a  writ  of 
inquiry ;  which  rule  is  made  absolute  on  an 
affidavit  of  service,  unless  good  cause  be 
shown  to  the  contrary. 

WRITER  of  the  tallies^  an  officer  of  the 
Exchequer,  being  derk  to  tlie  auditor  of 
the  receipt,  who  writes,  npon  the  tallies, 
the  whole  letters  of  the  teller's  bill.  See 
the  articles  Tallt^  Excrequbr,  ^cc 

WRITING,  origin  rf  tdphnbeHoid.  Tbe 
history  of  the  origin  and  progress  of  written 
lan^mages,  is,  in  most  of  its  stages,  less 
coreloped  in  obscurity  than  that  of  oral 
hinguage.  Difficulties  attend  it  in  common 
with  eveiy  inquiry  into  antiquity ;  but  the 
data  are  more  numerous  and  progressive 
than  the  fleeting  nature  of  audible  signs 
would  admits  The  rudiments  of  the  art  of 
writing  we  very  simple;  its  advances  to* 
wards  the  present  state  of  improvement, 
dow  and  'gradual  Visible  language  first 
used  marks  as  the  signs  of  things ;  and  we 
can  tfaoe  it  tlirough  att  its  stages,  linom  the 
simple  picture,  to  the  arbitrary  mark  for 
the  elemenis  of  sound. 

The  rudest  species  of  visible  commnnica* 
tioD  was,  the  variously-coloured  knotted 
cords  of  the  Peruvians,  called  the  quipos. 
'  They  hav^  been  represented  by  some  au- 
thors  as  regular  annals  of  tlie  empire;  bat 
though  they  might  have  some  significancy 
by  agreement,  it  is  probable  tiiat  with- 
out ond  interpretation  they  would  denote 
nothing  more  than  that  sometbmg  was  to 
be  remembered,  -like  the  twelve  stones 
hi  Joshua,  iv.  21,  2t»  .Kobertson,  with 
mote  probability,  supposes  that  they  were 
a  device  for  rendering  calculation  more 
expeditions  and  accurate ;  that  by  the  va^ 
nous  cokmre,  different  ot^jocts  were  de- 
noted; and  by  each  knot,  a  distinct  num- 
ber. This  is  rendered  still  more  probable 
by  tlie  circumstance,  that  picture-writing 
was  used  by  tiie  Peruvians ;  and,  as  the 
names  of  numbers  must  be  denoted  by 
arbitrary  signs  to  render  calculation  at  all 
extensive,   this  species  of  arbitrary  sign 
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might  be  taiore  conveoiciit  for  tbeir  ivdt 
arithmetic  than  any  other. 

Pictmne*writiag,  such  as  was  adoytcd  by 
the  Mexicans,  is  the  first  step  of  the  pm- 
l^ress  towards  letter-writing.  Tbe  airopiest 
species  was  a  Bwre  dehnatioa  of  the  ob- 
ject to  be  denoted.  Thus  the  Nof«b-Aae» 
rican  Indians,  when  tiiey  weot  to  war, 
painted  some  tiees  vrith  the  figom  •f  war* 
riors,  often  of  the  exact  nnnsber  of  ifae 
party ;  and  if  they  went  by  water,  Acy 
delineated  a  canoe.^  Tluis,  too,  tbe  Mexi- 
cansy  at  the  arrival  of  the  Speaiards  Mst 
large  paintings  on  doth  as  dispatcshes  ta 
Montezuana.  The  Mexicaas  had  ma^^  seam 
progress  beyond  simple  deUneatione;  hsrt 
of  these  their  paintings  are  prindpsiiy  ee^ 
posed,  and  by  a  proper  disposHioa  cf^btk 
figures,  they  could  exhibit  a  more  co 
seriei  of  events  in  historical  order* 
veiy  curious  specimem  of  ifais 
writing  are  preservied:  tbe  moat 
one  has  been  pubbshed,  aod  may  be  Iponi 
un  Purcbas'Si  "  Pilgrian,*  or  in  TbeveM% 
''CoUeetion  of  Voyages.''  It  Is  divided  iate 
three  paris :  the  first  is  a  bistoiy  ef  *e 
Mexican  Empire ;  the  second  is  a  I 
roll ;  and  the  thhrd,  a  code  of  flwir 
UrtioBs. 

The  defects  of  this  mode  of  t 
tion  must  have  been  early  felt.  /  Where  ap- 
plicaUe,  it  was  tedious ;  and  was  coBfioed 
to  objects  of  sense. '  The  bumaa  wtelleet, 
stimulated  by  the  necessity  of  impiovenaeiC, 
would  h^ve  proceeded  tfirough  tbe  same 
course  hi  the  New  World  as  m  theCNd; 
but  a  stop  vras  put  to  tiUs  progress  by  lbs 
destruction  of  the  most  cultivatad  empiret. 
Picture-vrritiBg,  then  tbe  sunple  liierogl^ 
phic,  then  tbe  symbolical  hieroglyphic,  tiiea 
the  arbitrary  character  for  words,  mud,  laii- 
ly,  for  letters,  was  (he  evideaA  progicss  of 
tbe  mmd.  The  Mexicans  had  actoally,  ia 
some  initanoes,  passed  threuf^  aH  titat  in- 
termediate stages ;  though  the  short  dura- 
^nn  of  their  empire  prevented  tbeas  thm 
extending  these  rudimeilts  to  a  regular 
system.  In  the  simple  hieroglyphic,  te 
principal  part  or  circomstaooe  of  a  aiA^ect 
is  ptoced  tor  the  whole.  In  6ie  bistoriesl 
painting  before  mentioned,  towBs  are  mh 
fonnly  denoted  by  the  rude  deUneatioa  ot 
a  house,  to  wirich  vms  added  oome  dirtm- 
gnishing  emblem :  these  e&blems  were  ds- 
notementB  of  tbeir  names,  wfakb  ware  ge- 
nerally significant  compounds.  Kings  and 
generals  were  m  Kke  mmmer- denoted  kj 
heads  of  men.  with  oimaar   emblematic 
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aiarki  conjoined.  They  alio  used  the  s^ai^ 
boHcal  hieroglyphic  to  denote  a  conqueipr: 
they  placed  a  target,  with  darts  between^ 
the  characten,  for  the  kiiifr,  and  the  cities 
nvhich  he  bad  subdii^.  Hieir  marks  for 
months  and  other  portions  of  ^me,  for  the 
Air,  tlie  earth,  ^c  were  synbolacal;  and 
their  cyphers  are  arbitrary  characters:  they 
painted  as  many  small  circles  as  there  were 
units  to  SO,  which  had  its  pr«ifwr  mark ;  by 
the  snccesMTtf  addition  of  theee  nmrks  they 
denoted  nnmbeva  to  fO  times  20,  or  400, 
which  again  had  its  proper  mark ;  then,  by 
the  successive  addition  of  these,  they  de- 
noted as  &r  as  9Q  times  400,  or  8000,  which 
bad  a  new  character.  Whateyer  their  ad- 
vances, howcTer,  amMb  so  conveyed  mnst 
bave  been  very  imperfect;  and  accordingly 
they  took  great  pains  to  inetmct  the  yoong 
to  supply  the  deficiencies,  and  to  remove 
the  ambiguities,  by  means  of  traditionary 
explanations.  See  Robertson's  "  America," 
▼oU  iii.  p.  173—180 ;  from  whom,  and  Cla- 
Tigero,  this  account  is  derived. 

Pictnre-writing  and  its  contraction,  which 
is  denomiiis^ted   the   simple  bierof^phie, 
nofit  be  very  inadequate  for  'the  purposes 
•f  eoromnniiiation.     The  figurative  biero- 
irlyphic  would  soon  be  adopted ;  fi)r  oral 
fausgoage  must  liave  made  some  progress, 
before  the  me  of  permanent  visible  coipma* 
nicntiott  would  be  foimd  necessary,  and, 
conseqaeotly,  must  have  given  mctephori< 
cal  meanings  to  the  lAmes  of  sensible  ob- 
jects.   We  here  speak  of  hieroglyphics  as 
intended  for  the  pnrpoaes  of  commrnmtmtinjfy 
not  of  amcetiUiig  knowledge.    It  was  long 
tbooglit  tint  the  latter  vras  the  first  and 
only  purpose.    Warbnrtmi  has  proved  tliat 
this  was  not  tlieir  first  use,  but  that  which 
was  made  of  them  in  a  later  period,  parti- 
cularly when  the  inv^tion  of  letters  liad 
rendered  the  former  purpose  unnecessary. 
The  simple  hieroglyphic  was,  where  the 
delineation  of  part  of  the  object  or  action 
represented  the  wbole.    Thn»  the  ancient 
Egjiptians  painted  a  man's  two  feet  in  water 
to  denote  a  fnller ;  nnoke  ascending,  to  de- 
note fire ;  two  hands,  one  holding  a  buck- 
ler, the  oAer  a  bow,  to  denote  a  battle. — 
Th«    figurative  hieroglyphic  vras  of  two 
kinds :  one,  where  the  instrument,  real  or 
atippoeed,  was  used  to  denote  the  performer, 
or  the  xhintg  petformed ;  the  otlier,  where 
one  object  was  used  to  represent  another, 
wbif^i  had  some  real  or  supposed  resem- 
binnce  to  it.     Egyptian  rxamples  of  the 
Urat  kind  are,  an  eye  and  a  sceptre,  to 
signify  ^  king;  a  sword,  a  bk>ody  tyrai^t; 


the  month^  to  denote  speech  or  voice;  tiia 
son  and  moon,  as  a  symbol  for  succession 
of  time ;  an  eye  placed  in  an  eminent  posi> 
tion,  lor  the  omniscience  of  Ood.  Eaamplea 
of  the  second  are,  a  dog's  head  (as  among 
the  Chinese,  a  dog's  voice),  to  denote  sor- 
row; dew  ikiling  from  heaven^  to  denote 
science.  To  these  may  be  added,  as  a 
mixed  example,,  the  inscription  on  the  tem- 
ple of  Minerva  at  Sais ;  ^here  are  Ibund, 
engrave^  on  the  vestibule,  the  figures  of  an 
in^nt,  an  old  man,  a  hawk  and  a  fish,^  and 
a  river  horse :  the  hawk  apd  fish  were  tlia 
symbol  for  hatred,  and  tlie  riverhorse  lor 
impudence;  so  that  the  literal  transUition 
would  be  **  young  and  old  hate  impudence," 
or,  still  more  literally,  <*  old  man,  infiui* 
hatred,  impudence."  The  Scythnn  King 
sent  to  Darius  a  mouse,  a  froir,  a  bird,  n 
dart,  and  a  plough :  if  he  had  sent  thehr 
delineations,  it  would  have  formed  a  simihtf 
specimen  of  the  hierogliphic. 

Hieroglyphics  wonld  frequently  be  foondi 
ed  on  the  figures  to  which  use  bad  given 
currency  in  oral  language.  The  procedure 
of  the  mind  is  the  same  in  |>oth;  and  they 
wouI(f  mutually  inflnenfce  each  other.  With 
respect  to  th^  simple  hieroglyphic,  as  that 
was  a  mere  contraction  of  the  fiiU  delinea- 
tion in  picture-wrhing,  the  only  simikuity 
we  must  expect  to  find  in  language  is  the 
contraction  of  words.  Both  were  intended 
for  the  purpose  of  facilitating  communica- 
tion, by  increasing  its  rapidity. 

The  first  use  of  hieroglyphics  was,  to 
preserve  the  memory  of  evenu  and  institu- 
tions; soch  symbols,  tlierefore,  would  fimt 
be  adopted  as  were  of  obvious  interpreta- 
tion ;  viz,  -  those  which  were  founded  on 
prevailing  opinions ;  as,  the  hyena,  ibr  a 
man  bearing  his  distresses  with  fortitude, 
and  rising  superior  to  them,  beranse  the 
skin  of  that  animal  vras  supposed  to  render, 
the  wearer  dauntless  and  invulnerable  f  on 
those  founded  on  oral  kmgnage,  which 
would  be  intelligible  when  the  analogies 
which  gave  rise  to  them  were  forffotten. 
By  degrees  they  were  employed  fi>r  the 
more  refined  purposes  of  pbil^opliy ;  and 
the  analogies  on  which  they  were  founded^ 
would  require  an  acquaintance  with  the 
5ciences  from  which  they  were  deduced. 
Still  nothing  was  done  for  conceahncot :  at 
last  superstition  appropriated  their  use ;  and 
after  the  invention  of  letters,  they  were 
employed  to  keep  the  mysteries  of  the 
priesthood  from  the  eyes  of  the  profane 
vulgar.  Their  symbols  were  now  tbnaed 
of  fifffetched  resemblances;  a  cat  was  used 
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to  dettot^  the  momi,  irotai  Itie  supposed 
cootractioii  or  dibtatioil  of  the  pupil  of  her 
«ye,  at  different  puts  of  the  lunation.  lo 
eoniroon  hiero^yphics,  Ecypt  was  denoted 
by  a  crocodile ;  in  the  sacred,  by  a  heart 
on  a  bnming  Censor.  One  animal,  or  other 
sensible  object,  was  used  to  denote  a  va- 
riety of  qualities ;  and  the  same  idea  was 
denoted  by  various  hieroglypliics.  Tliis  has 
attached  to  the  whole  hieroglyphical  system 
the  character  of  mystery :  when  we  trace 
the  progress  of  the  Chinese  language,  we 
shall  have  additional  proofs  of  the  iigustice 
of  this  opinion. 

The  exact  manner  of  delineation  would 
be  tedious  and  voluminous.  The  nfore  use 
%as  made  of  visible  communication,  the 
more  we  may  expect  to  find  the  character, 
•rigtnally  siniificant,  become  a  mere  arbi- 
trary mark.  In  the  early  stages  of  tlie 
Egyptian  hieroglyphics,  considerable  atten- 
tion was  paid  to  the  outline  and  filling-up 
of  their  figures.  AfUerwards  a  rude  outline 
was  sufficient;  and  this  was  changed,  Cor 
the  convenience  of  the  writer,  till  it  lost 
every  resembbince  to  the  object  it  origi- 
nally repr^ented.  Many  changes  in  our 
own  written  character  might  be  adduced, 
illustrative  of  this  cliangc  ffom  the  delinea-' 
tioii  to  the  cursive  hieroglyphic.  The  mark 
for  andf  for  instance,  was  once  the  correct 
picture  of  et :  some  forms  show  its  origin, 
as  ^S" ;  at  present,  in  writing  at  least,  it 
bears  no  features  of  resemblance  to  its 
original.  The  use  of  the  cursive  hierogly- 
phic would  take  off  the  attention  from  the 
symbol,  and  fix  it  upon  the  thmg  signified  ; 
a  progress  which  we  equally  observe  in  oral 
language,  where  words,  originally  denote- 
ments of  sensible  objects,  became  the 
names  for  mental  qualities  bearing  some 
resemblance  to  what  they  before  signified, 
and  in  many  ia^tances  have  been  appro- 
priated to  the  mental  quality  without  any 
reference  to  the  original  meaning. 

Visible  characters  having  become  arbi- 
trary marks  for  ideas  or  words,  two  pro- 
cesses were  pursued  by  different  dbtricts 
of  Asia  and  Africa :  the  one  was  to  consider 
these  characters  as  signs  for  sounds,  and,  by 
their  intervention,  of  ideas ;  the  other,  as 
signs  fi>r  ideas  without  any  reference  to 
sounds.  The  latter  was  the  procedure  of 
the  Chinese ;  the  former,  of  all  nations  who 
used  alphabetical  characters. 

Oft  the  Chinese  Language, 
We  c(>me  now  to  the  consideration,  of  a 
language  singular  an  all  its  parts,  anjd  pos^ 


sessed  of  such  pe<*uliar  feaUifes  tktt  ittifl 
deserves  our  aUention.  The  wiittet  In- 
guage  of  the  Chfaiese  has  passed  tfartwfiid 
the  gradations  which  we  have  drtcfibed; 
and  Irom  their  pictures^  characten  have  ht- 
come  mere  arbitrary  marks :  these  are  en- 
ployed,  not  as  signs  for  sounds,  bot  ftr 
ideas ;  and  their  combinations  and  cbsflgn 
have  no  corresponding  combinations  aid 
changes  in  the  spoken  language  of  Choa. 
Before  the  time  of  tfaeii'  first  enpciw, 
Fohi,  the  Chinese  are  supposed  to  hsfe  «• 
ployed  knotted  cords,  like  the  PGnnas. 
Fohi  introduced  in  their  place  borinirtil 
lines  (see  Plate  MisceL  fig.  14);  mne 
whole,  others  divided ;  and  by  their  cm- 
bination  hi  tlirees,  formed  the  text  of  dK 
most  ancient  Chinese  work,  called** Ye 
King."  On  these  trigrams  nomeroui  csn* 
mentaries  have  been  written;  some  ss  oA; 
as  1100  years  before  Christ:  they  are so^k 
posed  to  contain,  ha  a  few  lines,  the  west 
sublime  tiiiths,  and  are  employed  m  diiin' 
tion  ;  but  they  are  still  unintdtigible.  Bj 
Xinuung,  thesuccessor  of  Fohi,  sixty  ft« 
hexagrams  (like  those  iu  fig.  15),  were  is* 
vented,  which  are  supposed  to  coataio  tk 
whole  circle  of  human  knowledge.  It  if 
thought  that  these  characters  were  takes 
from  the  knotted  cords,  and  it  seeai tow 
probable  that  they  expressed  no  more.  He 
time  of  theur  invention  (which  is  canted 
back  to  the  age  of  Noah),  and  their  spfn- 
rent  inadequacy  to  represent  more  iha 
numbers,  render  it  highly  improbable  Ifcat 
they  were  hoteuded  to' denote  themjsten* 
of  philosophy.  The  present  nnmerab  of  tke 
Chmese  have  an  equal  riglit  to  be  estecncd 
the  mysterious  >  denotements  of  sdeaee* 
Whatever  be  the  justness  of  this  ides,  it  ii 
certain  that  these  trigrams  and  hexafnai 
are  not  Hie  origin  of  the  present  Gbiseie 
character.  In  numerous  instances,  tbe  prs* 
gress  can  be  traced  firoro  pictures  oriTn* 
bols  to  the  present  form ;  in  some  the  oaa- 
necting  steps  are  lost,  but  the  geoeialiS' 
ference  is  sHll  a  just  one.  The  preseat  fiff* 
seldom  presents  any  traces  of  its  onf^ 
Tien  (fig.  16),  heaven,  has  no  longer  a  as- 
tnral  or  symbolical  resemblance  to  tbe  o^ 
ject ;  but  it  fias  fir»t  represented  by  tfcrt« 
curved  lines  (as  in  fix.  17),  and,  throql 
the  various  changes  in  fig.  18,  it  has  arriied 
at  its  present  form.  Several  other  esstf- 
ples  are  given  in  jtlie  Phil.  Trans,  vol  lis. 

Before  we  advance  further  respectii^  ^ 
written  language  of  the  Chmese,  it  vrili  be 
proper  to  attend  a  littte  to  their  oisl  hr 
guage.  This,  as  was  observed  in  LAN€i;Afi^ 
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iff  artirely  monoiyllabtc;  and  all  the  words 
nay  be  expressed  by  an  European  conso- 
nant and  a  Towel^  with  the  exception  of 
abont  one-third,  which  end  with  n  either 
nim^  or  nasal.  A  monosyllabic  language 
cannot  be  copious ;  and  we  expect  to  find 
it  less  so  when-tbe  nnmber  of  siniple  sounds 
are  small.  The  Chinese  have  pot  the  6,  d, 
and  r,  of  the  Europeans ;  and  the  nnmber 
of  their  words  is  only  330.  The  capabilities 
of  their  oral  language  are,  however,  much  ; 
,  extended  by  the  variation  their  words  un- 
dergo, by  me^ps  of  tone  and  other  inflexions 
of  the  voice.  These  changes  require  a  very 
discriminating  ear  to  perceive,  atad  very 
flexible  organs  to  express  them;  but  we 
know  the  power  of  habit,  and  can  readily 
admit  that  thus  the  meaning  of  their  words 
may  be  extended,  without  confusion,  even 
to  thmgs  very  opposite  in  their  nature. 
When,  however,  we  find  (as  Hager  informs 
ns),  that  the  same  word  often  answers  to 
six  hundred  difierent  significations,  accord- 
ing to  th4  tone  with  which  it  is  pronounced, 
the  place  which  it  occnpies,  or  the  cha- 
racter by  which  it  is  expressed,  we  must 
suppose  it  impossible  to  avoid  frequent 
ambiguity. 

Notwithstanding,  however,  all  their 
changes  in  tone,  &c.  they  have  not  more 
than  1^00  distmct  sounds.  Most  nations 
have  improved  tiieir  oral  languages;  the 
Chinese  have  directed  all  their  attention 
to  the  improvement  of  their  written  lan- 
goage,  and  they  ha^  fi>rmed  t:ombinations 
iu  their  characters  without  any  correspond- 
ing combinations  in  their  sounds.  Their 
dianges  are  totally  independent  of  each 
other;  and  the  former  are  understood 
where  the  sounds  correspondhig  to  them 
are  difierent  from  those  of  the  Cliinese.  In 
this  respect  they  may 'be  oompared  to  the 
arithroetical  cyphers, '&c.  The  character 
for  iacri,  calamity,  is  an  example  of  this  in- 
dependent Gombmation.  It  is  composed 
of  mieuy  a  house,  and  6o,  fire.  Oar  process 
is  to  join  the  oral  words  expressing  the 
ideas  we  wish  to  combine  ;  and  we  should 
U5e  mienbo.  We  cannot  easily  and  fiiUy 
enter  into  this  independency  of  character 
or  sound,  because  all  our  words  are  more  or 
less  pictures  of  sound,  and  are  so  strongly 
associated  with  sound  that  it  is  difficult  to 
separate  there  completely,  even  in  imagina- 
tion. The  Chinese  on  the  other  hand  have 
no  immediate  connection  between  their 
words  and  their  characters,  so  that  it  eaiwot 
be  necessary  in  using  their  characters  to 
use  the  sounds  at  aM. 
VOL.  VI. 


All  the  ChmcM  chancteit  are  eoinpoied 
of  214  clefs  or  keys.    These  represent  the. 
most  obvious  and  simple  ideas ;  and  by 
their  combinations  are  produced  expressiona 
iar  the  more  refined  and  complex  ideas.  All 
these  cleft  were  probably  simple  paintings 
or  symbols,  and  hence  the  whole  written 
language  may  be  lairly  considered  as  de- 
dncible  from  the  more  obrkms  writug  of 
tlie  Mexicaia  and  Egyptians. ,  Indeed  the, 
resemblance  between  the  ancient  Chmesa 
characters  and  the  Egyptian  hieroglyphics  ia 
so  striking,  and  tliis  m  cases  vdiere  the  ana* 
logy  on  which  both  were  founded,  is  not  an 
obvious  one  that-  De  Guignes   considers 
them  as  certainly  derived  firom  the  same 
source.    These  keys  are  at  present  fi>rmed 
from  six  simple  strokes  ;  a  horizontal  hne^ 
two  perpen<hcn]ar  (the  ^ne  pointed,  the 
other  blunt  at   bottom)  a  point,  a  line 
curved  to  the  right,  and  another  to  the  left. 
The  greater  part  of  the  keys  have  fit>m  two 
to  seven  strokes ;  six  only  of  one,  a^ 
some  have  sixteen  or  seventeen.    We  are 
not  however  to  suppose  that  the  inventors 
of  the  Chinese  characters  fixed  upon  these 
six  elements  and  composed  fix>m  them  me- 
thodically.   As  the  characters  lost  their 
correctness  of  defineation,  the  object  was  to 
facilitate   the  labour  of  wrifing.    Art  by 
degrees  reduced  all  the  characters  to  the 
simple  strokes  we  have  mentioned^ 

These  keys  are  either  employed  alone  aa 
a  character  serving  to  express  an  idea  -,  or 
difierently  combiMd  hi  a  group^  forming 
a  phrase  expressive  of  the  id«s  it  is  hdtended 
to  communicate.  Thus  the  character  for 
night  is  composed  of  three  characters  ;  one 
signifying  darkness,  another  the  action  of 
covering,  the  third  signifying  man,  which, 
rendered  literally,  signifies  darkness  cover*; 
ing  man ;  a  phrase  perfectly  expressive, 
and  similar  to  the  bnguage  of  poetry.  Both 
in  &ct  issued  **  from  the  cradle  of  the  hn* 
man  race."  Figurative  language  of  this 
kind  is  much  employed  in  the  scriptures : 
we  admne  it ;  for  it  **  comes  home  to  onr 
business  and  our  bosoms."  It  paints  to  onr 
mhids,  and  calls  up  their  conceptions  forol- 
biy  and  correctly.  Hence,  though  the 
oApringof  necessity,  it  is  justly  esteemed 
a  beauty ;  and  wherever  ttie  language  of 
feeling  is  employed  will  generally  be  found 
a  prevailing  trait. 

We  might  suppose  that  all  the  characters 
being  thus  composed  nothing  more  would 
be  necessary,  m  order  to  understand  them, 
tlian  to  know  the  elementary  characters  ^  . 
but  the  analogy  on  which  the  eompoMtion 
Qq 
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ie  formed  is  often  extremely  dbfcnre,  add 
«ften  erreneotifl.  Theirattcieilt  principles  ef 
phil09^y  fomt^ed  wide  scope  for  coinbi- 
natioD ;  bnt  these  were  generafly  HI  ftand- 
etf.  Other  eembioatioDS  acquire  a  know- 
ledge of  their  ancient  cnstoms  and  popular 
snperstitions.  Hence  the  ease  which  wtf 
should  in  theory  expect  in  understanding  a 
laognage  so  regularly  formed  vanishes  ;  and 
nn  acquaintance  with  their  whole  round  of 
]>hy»^  and  religious  dogmata,  with  the 
fleeting  castoms  and  opinions  of  preceding 
ages,  is  necessary  for  a  thorough  acquaint- 
ance with  tlte  CUmese  characters.  This 
is  not,  liow^iFery  entirely  peculiar  to  the 
Chinese  language.  In  order  to  trace  the 
origin  of  wordls,  the  same  references  are 
often  necessary;  but  we  have  more  fre- 
quently the  requisite  data.  Candidate  sig- 
nifies a  person  who  offers  Irimself  to  fill  a 
lucrative  or  honourable  situation ;  the  ori- 
ginal meanft^  of  the  Lathi  eandidahis  is  a 
person  dressed  in  white.  The  two  ideas 
seem  ,to  have  no  connection.  The  difficulty 
vanishes,  however,  when  we  learn  that 
among  tl^e  Romans  all  candidates  wore 
white  robes.  In  a  similar  manner  we  see 
no  connection  between  muning,  and 
wrapping  up  the  feet ;  but  pao,  the  Chinese 
character  fbr  nm,  is  composed  of  two,  one 
fbk*  the  act  of  wrapphig,  the  other  for  feet. 
The  probable  connection  is  asc^r tamed 
by  the  drenmstance  that  the  savages  of 
Louishma,  when  about  to  undertake  long 
marclies  wrap  up  their  feet  to  prevent  their 
being  torn. 

In  the  Chinese  dictionaries  the  keys  are 
placed  un  an  invariable  erder  which  soon 
becomes  familiar  to  the  student  Tlie  dif- 
ferent compounds  each  follow  one  another 
according  to  the  number  of  strokes  of 
'  which  each  consists.  The  roeanmg  and 
pronnnciatioa  aare  given  by  means  of  two 
words  in  common  use.  IHien  no  one  com- 
mon word  expresses  the  exact  sound  it  is 
communicated  by  two  conne-cted,  with 
marks  to  show  tiiat'the  consonant  of  the 
first  word  and  the  vowel  of  tlie  second 
joined  together  form  the  precise  sound 
wanting.  Thus,  to  express  the  sound  ^t^ 
pa  and  meny  would  be  joined  with  marks 
to  denote  the  Vision  of  the  «  and  the  m. 

If  the  spoken  language  he  scanty,  this  is 
not  the  defect  of  the  written  language. 
Their  chiu-acteM  amount  to  80,0<)0.  A 
considerable  part  of  them  however  may  be 
considered  as  synomma  ^  tlius  age  may  be 
expressed  by  a  hundred  diflfereni-  charec- 
t^rsi  and  happiness  may  be  traced  i&to  as 


many  forms  bi  expresMig  the 
for  it*  DiffefeDt  secti  have  tkek  own  dn- 
ractefs ;  so  that  when  a  proper  allowaBce 
is  nMde,  about  10,000  are  siriBciciir  iw 
nadiag/die  best  books  of  each  literary  pe- 
riod ^  their  hmgoage« '  In  afphabeltel 
writing  woi^  may  be  read  witbont  the 
least  knowkklge  of  their  meaning  ;  in  ttie 
'Irieroglyphical  the  sound  »  leas  inthnately 
connected  with  the  visible  sign,  and  the  cha- 
racter is  stndied  and  best  lesraed  by  be- 
coming acquainted  with  the  ideas  attafked 
to  it.  But  the  terms  of  phtloiopby  have 
been  formed  on  that  philosopliy,  so  that  a 
knowledge  of  the  latter  is  necessary  to  a 
complete  acquaintance  with  the  former. 
These  ideas  we  mast  call  to  nriDd  wiMtt  we 
hear  that  their  most  learned  men  are  nst 
acquainted  with  more  than  half  ef  theiL 
The  knowledge  of  the  whole  round  ef  Chi- 
nese science  and  literature  nmst  sorely  be 
sufficient  to  occupy  the  life  of,  the-  lengert 
liver. 

TransUien  to  Letters 

Upon  tlie  principle  that  we  ong^it  not  to 
suppose  divine  interposition  merely  froai 
the  difficulty  of  accounting  for  a  pheaoae- 
non,  we  should  argue  ik  prhri  that  bo  divins 
interposition  took  place  in  the  origin  ef  ^ 
phabetical  writing,  ^  however  aome  pie- 
snmptive  arguments  in  favour  of  the  affinaa- 
ti  ve  side  of  the  question  have  been  adraDccd 
by  men  of  the  first  eminence;  we  shaO  state 
the  most  important  of  them,  and  after  en- 
deavouring to  lessen  the  difficulty  thej  Bm% 
present  to  our  admission  of  the  human  origin 
of  letters.  We  shall  point  out  what  appean 
to  be  tlie  most  probable  account  of  their  in- 
vention. 

1.  It  is  ui^ged  that  in  order  to  give  any 
plausibility  to  the  hypothesis  of  the  bonaa 
invention  of  letters,  it  must  be  shown  to  bs 
simple*  Now  if  it  were  simple  and  obvioni, 
it  is  highly  probable  that  we  sbonld  6Bd  in- 
stances of  independent  invention.  But  the 
fiict  is,  that  alphabetical  writing  any  he 
U«ced  to  one  source. 

Two  answers  may  be  given  to  this  argu- 
ment First.  There  is  such  a  great  dining 
larity  among  tiie  Asiatic  alphal>ets,  thrt 
they  cannot  be  proved  to  have  issoed  Iran 
the  same  source.  It  most.bovrever  be  re- 
marked, that  the  variations  which  we  kne^ 
to  have  taken  place  in  numerous  imtanccs 
would  destroy  the  htce  of  any  obfectiea 
that  might  occur  from  this  decided  dissini- 
larity,  if  positiTe  ai^guments  were  addaccd 
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to  ettablish  their  identity  of  origin.  But 
though  these  are  apparently  sufficient  to 
render  k  probable,  yet  tliis  probability  is 
not  great  enough  to  give  mnch  weight  to 
the  argnment  hi  question.  But  even  ad- 
mitting its  certainty,  we  may  observe,  se- 
condly, that  this  can  prove  no  more  than 
the  high  antiquity  of  the  invention.  That 
it  originated  before  mankind  were  much 
separated  from  each  other;  and  that  the  • 
l^oond-work,  hud  by  those  who  had  made 
the  greatest  advances  in  cultivation,  was 
Iboilt  upon  in  different  ways  by  those  who 
afterwards  penetrated  to  the  remoter  parts 
of  the  Continent    But  it  li  urged, 

2.  Tliat  we  not  only  have  no  instance  of 
independent  discovery,  but  have  even  the 
example  of  a  nation  which  had  no  commu- 
fiication  witli  those  among  whOm  it  was 
£rst  known,  remaining  in  total  ignorance  of 
it,  and  employing  a  procednre  which  now 
incapacitates  them  for  the  adoption  of 
alphabetical  writing.  And  the  force  of  tliis 
objection  is  materially  mcreased  by  the 
circumstance  that  their  writing  equally  with 
the  alphabetical,  originated  in  tlie  hierogly- 
phics, and  actually  went  through  the  same 
stages,  viz,  from  the  simple  picture  to  the 
arbitrary  mark.  The  grand  weight  of  the 
controversy  appears  to  rest  here.  The 
difficulty  this  argument  presents  may  pro- 
bably be  obviated  by  the  following  consi- 
derations : 

*  First,  The  written  language  of  Qiina 
was  cultivated  more  for  the  purposes  of 
literature  and  philosophy  than  for  those  of 
compion  life ;  the  combinations  were  form- 
ed by  the  literati,  and  it  probably  would 
not  have  been  in  their  power  to  have  car- 
ried these  combinations  into  the  oral  lan- 
guage of  the  vulgar.  Tliey  might  indeed 
have  invented  an  oral  language  correspond- 
ing to  their  characters ;  but  the  genius  of 
tlie  Chinese  seems  rather  to  direct  them  to 
study  than  to  conversation.  In  order  to 
render  probable  a  transition  from  hierogly- 
phics to  letters,  we  most  suppose  the  spoken 
and  the  written  language  to  have  been  con- 
nected with  each  other,  and  to  have  had 
•imil|p  combmations.  Now  we  may  ob- 
eerve, 

Secondly,  That  the  spoken  language  of 
China  did  not  at  all  favour  tlie  plan  of 
making  their  characters  representative  of 
sound,  for  being  all  monosyllables,  and  not 
very  numerous,  there  would  not  be  the 
same  call  for  attention  to  the  elementary 
sounds ;  and  what  would  still  more*  prevent 
this  direction  of  the  attention,  they  did  not 


vary  the  articidation  but  the- tone,  in  ordfer 
to  express  a  variation  of  meaning.  Add  to 
this, 

Thirdly,  The  great  extent  of  the  empire 
of  China  and  its  dependencies,  would  causi^.' ' 
a  great  variety  in  the  dialect  This  would 
contribute  to  increase  the  attention  of  their 
literati  to  their  written  fainguage,  since  this 
(as  we  have  seen  it  actually  is)  might  be 
understood  hidependently  of  their  words. 

.Fourthly,  If  we  admit  the  very  probable 
hypothesis  of  De  Guignea,  tlmt  the  Chi- 
nese characten  were  brought  from  Egypt, 
and  tltat  they  had  originally  no  connection 
with  the  spoken  language  of  the  country 
into  which  they  were  imported  ^.-^tliat,  in 
(act,  they  were  applied  to  denote  names 
different  ^om  tiiose  with  which  they  had 
been  before  connected ;— we  sliaH  perceive 
at  once  the  reluon  why  the  cotobmations  of 
the  characters  were  originally  unaccompa- 
nied with  correspondmg  combinations  of 
sounds.  After  this  there  is  no  difficulty  in 
admitting  tliat  tiie  written  must  continue 
independent  of  the  spokcu  lahg;nl^e,  espe- 
cially among  people  so  little  addicted  to 
innovation  as  the  Chinese: 

5.  It  is  urged  that  the  invention  of  letters 
is  ascribed  to  the  gods  by  several  of  the 
ancients ;  that  Pliny  asserts  the  use  of  let- 
ters to  have  been  eternal ;  and  that  ther 
Jewish  doctors  maintain  tliat  God  created 
alphabetical  writing. 

We  say,  in  reply,  that  the  Jews  had  no 
other  records  than  our  own.  The  ancients 
were  accustomed  to  ascribe  to'  a  divine 
origin  every  thing  for  whidi  they  could  not 
account  As  for  Phny  he  tapreissly  sayft 
that  the  Phenicians  were  famed  as  the  ufr* 
venters  of  letters. 

It  must  be  remailced  that  these  fkcts  orti 
adduced  to  prove  that  no  records  of  the 
hiviention  remam ;  indirectly  therefore  they 
favour  tiie  hypothesb  of  the  divine  origin 
of  letters.  If,  however,  the  transition  were 
simple  and  gradual,  perhaps  the  era  of 
invention  could  not  have  been  fixed  even 
by  the  nation  in  which  it  occurred.  We 
have  no  more  reason  to  expect  records  ot 
the  invention  of  letters  than  of  the  Egyp- 
tian hieroglyphics,  or  of  the  Chinese  dm* 
racters. 

The  arguments  d  primi  for  the  divine  on- 
'  gin  of  letters,  remain  to  be  considered. 
These  are,  the  difficulty  of  the  invention 
in  any  stage  of  human  progress,  and  its 
antiquity,  which  very  ronch  increases  tht 
improbability  of  its  human  origin. 

1.  As  to  the  difficulty  of  the  invention, 
Qq  9 
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it  is  nrgetl  that  «r«  lure  t»  8fi)»p6«e  iii«t  the 
iuTeDtorsQfletteivdecoiiifMMed  the  sounds 
of  words-  not  only  into  syllables,  hjat  into 
letters ;  (hat  observing  the  eonipoiMnt,  parti 
of  syllables,  and  denoting  them  by  appro- 
priate marks,  they  nsed  these  marks  for 
those  elementary  sounds  in  the  visible  re- 
presentation of  other  words  into  whipb 
tiiose  soonds  entered.  Tliis  dissectiaa  of 
the  articalate  sounds  of  man,  tracing  them 
through  all  their  Tarioos  combmations,  and 
denoting  them  bjri«  §tw  aa^^  aMiks, 
whose  combinations  might  express  every 
poBsibKcoiubinatioA  t>f  soond^  supposes  a 
habit  of  patient  experimenting,  of  discri- 
minating examination,  and  of  exact  cbssifi- 
cation,  which  HI  accord  with  the  nttddti- 
vated  state  of  himian  intellect  in  the  early 
period  of  society.    But, 

9.  When  we  consider  the  antiqaity  of 
the  use  of  letters,  and  find  them  in  a  state 
of  per^tion  so  early  as  the  time  of  Moses, 
this  difficulty  appears  insuperable.  We 
must  admit  that  men  in  the  earliest  ages 
stepped  at  once  frofh  a  tedious  and  awk- 
ward, and  frequently  unintelligible  apode  of 
communication  to  one  which  answers  every 
purpose  in  the  shortest  way,  and.  that  on- 
like  aH  other  inventions  it  was  brooght  at 
once  to  such  a  state  of  perfection  that  no 
succeeding  alphabet  has  any  real  superiority 
over  the  ancient  Hebrew. 

With  respect  to  the  difficulty  of  the  m- 
veutioii,  the  objection  loses  all  its  force' 
when  a  simple  and  easy  procedure,  probable 
in  the  g^en  circumstances,  can  be  pointed 
out  To  obviate  the  difficulty  arising  fnm 
the  apparent  perfection  of  the  most  ancient 
alphabets,  we  may  observe, 

First,  That  in  a  perfect  alphabet  every 
letter  should  represent  only  one  definite 
sound,  and  every>known  sound  in  the  given 
hingn^ge  should  have  a  corresponding  let* 
ter.  Now  we  have  no  instance  of  a  per- 
fect alphabet  among  modem  languages, 
and  have  therefore  n^  reason  to  suppose 
tint  the  first  alphabet  was  perfect.  But 
even  admitting  that  some  of  the  ancient 
alphabets  which  have  been  transmitted  to 
nswere  perfect,  yet  it  must  be  observed, 

Secondly,  That  no  knoistt  alphabet^ 
however  ancient,  is  in  the  state  of  its  ori- 
ginal  invention.  Gadmos,  who  was  born  in 
Ihejeast,  carried  with  him  into  Greece  six- 
teen letters  only;  the  least  copious  alpha- 
bet we  are  acquainted  with  has  t«i«tty-two. 
It  is  not  probable  that  Oadmos  hitroduced 
fe%rer  than  he  possessed ;  it  i»  mpre  pro- 
M^'that  he  invested  naw  ones  to  ^^tpritt 


sounds  which  he/pmid  aa^ng  the  Aon- 
ginet.   ' 

It  has  generally  been  snppased  «f  late, 
that  alphabetical  writing  was  fermed  feom 
lueroglyphics  i  but  we  have  met  with  no 
one,  except  De  Goignes,  v^  ho  has  slated 
tlie  steps  of  the  frunrition  in  a  satiefaetoiy 
maimer.  <^  Pethiqps,*'' says  this  wiit«r, 
<<  we  have  done  too  nnidi  hoaof  te  the 
inventor  of  letters,  whoever  he  were*  in 
supposing  that  he  dissected  the  voice  mta 
two  parts,  and  inventod  marks  of  two 
kindsf.  some  to  represent  consonants^  awl 
o^ers  vowels." 

The  following  is,  with  some  variatloas, 
the  hypotliesis  of  this  writer.  Hieragly- 
phics,  with  their  exactness  of  delineatioa, 
lost  their  origuMl  significancy.  Tliis  must 
first  be  the  case  with  ivords  of  BMst  fie- 
qu^  recurrence,  and  which  entered  most 
into  combinations  with  other  words ;  be- 
come simple  denotements  of  soond  they 
were  employed  to  express  their  respective 
sounds  in  combinations  of  other  mooosyla- 
bic  words,  which,  in  like  manner  had  lost 
their  original  significancy.  Heoce^  by  de» 
grees,  th^  became  representative  of  the 
component  parts  of  all  words  into  which 
their  respective  sounds  entered.  They 
were  always  words,  but  very  simple,  con- 
sisting only  of  a  consonant  and  a  vowel. 
Variation  in  the  pronunciation  of  the  wwel 
would  occur  in  different  dialects,  and  lieaee 
Uiese  marks  would  be  regarded  as  com^ 
nants  capable  of  being  differently  mo£fied 
by  simple  vocal  sounds.  Letters,  at  first 
monosyllabic  words,  then  became  asaiks 
for  the  component  parts  of  dnsyflafaic 
or  polysyllabic  words;  and  then  fin*  the  un- 
changeable partef  tliose  syllables,  tfanti^ 
for  consonants,  In  the  most  anckat  stste 
of  the  oriental  famguages  vowel  sounds  had 
no  distinct  marks.  In  the  latter  amiks 
were  joined^  to  the  consonant  to  exprea 
the  different  sounds  with  vriiich  the  radical 
consonant  was  invested.  Among  the  west* 
em  nations  a  different  procedure  was  adopt- 
ed. In  some  eases  they  used  the  muk 
which  they  had  recdveJ  Ax»m  the  orieoHl 
nations  fer  an  aspirate  and  vowel,  (6t  the 
vowel  itielf ;  and  having  once  conmtticed 
the  use  of  distinct  marks  fer  vowels^  the 
procedure  was  continued,  and  new  marks 
adopted  to  express^  noticed  vairiationB  of 
vocal  sounds. 

It  w^ort  of  this  atatement  may  be  ad- 
duced the  foUowing  ohaervations : 

t.  We  have  seen  thai  hieroglyphicl  dad 
become  significant  of  sounds ;  anci  (see  Laa- 
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€tJA6B)  tliat  wordg,  originiUy  si^ifieant  of    pie  ^ilspectioa  it  tofficieBt  to  convinee  m 

tltiiMiieroglyphics  were  the  origin  of  letters. 
Tfiis,  however,  proves  little  as  to  the  inven- 
tion of  alphabetical  writing,  except  tliat  it 
was  sabfleqnent  to  the  use  of  hieroglyphics. 
But, 

6.  These  diaracters,  in  many  uistancps, 
retained  their  original  significaocy,  which 
proves  them  to  have  beeo,  as  De  Gaignes 
supposes,  denotements  for  words.  We  mnst 
not  expect  to  find  this  significancy  in  all 


one  class  of  ideas,  being  applied  to  a  se 
«ond,  lost  their  connection  with  tlie  for- 
mer, and  became  directly  significant  of  the 
latter. 

2.  We  have  reason  to  believe  that  words 
were  origuially  monosylhibic  in  those  na- 
tions where  alphabetical  writing  vras  in- 
vented, and  tiiat  the  combination  of  old 
sonnds,  or  the  u^eof  them,  nncompounded 
to  express  new  ideas,  was  the  mode  em- 


ployed to  extend  the  capabilities  of  their    words  of  which  they  form  component  parts ; 


language.  Hence  the  same  word  would 
frequently  occur  in  combmatioo,  and  though 
its  difierent  significations  must  origmally 
bave  been  represented  by  diflerent  hiero- 
^yphics,  yet  as  tliese  lost  their  significancy, 
they  would  easily  become  as  extensive  in 
their  meaning  as  the  sounds  themselves. 
And  it  is  obvious  that  the  most  simple  of 
tiiose  hieroglyphics  which  were  used  for  the 
aame  sound,  would  be  employed  to  repre- 
aent  the  sound. 

S,  It  has  been  shown  to  be  highly  proba- 
ble that  originally  every  consonant  bad  its 
vowel  sound.  Hence  all  sylhibles  might  be 
represented  by  two,  or  at  most  three  Euro- 
pean letters.  •  This  drcinnstance  would 
materially  diminish  the  Varieties  of  syllabic 
soimds. 

4w  The  probability  of  tiie  theory  ad- 
vanced depends  greatly  upon  the  hjrpo- 
thesis,  that  originally  letters  were  qrllabic. 
The  following  fiicts  appear  to  prove  this; 
The  ancient  oriental  alphabets  had  bo  de- 
notemento  for  vowels,. and  even  if  this  be 
disputed,  it  most  be  admitted  that  they 
bad  many  words  into  which  none  of  the 
Mpposed  vowel  marks  entered.  The  Ethi- 
opian aljphabet  is  mtirely  sylhibic.  The 
simple  letters  denote  a  consonant  and  a 
short  0,  and  marks  vrere  added  to  them  to 
denote  other  vowels  where  used.  What  is 
doubly  singular,  they  have  in  many  cases 
added  inarks  to  these  syllabic  cbaractem, 
to  denote  they  have  no  vowel  belonging  to 
them.  In  the  Coptic  and  Arabic  there  are 
syllabic  characters.  The  alphabets  of  the 
sastem  Asiatics  are  principally  syllabic, 
some  with  8,  others  with  S,  joined  to  a  con- 
sonant. These  circumstances  render  pro- 
bable t|ie  account  here  given  of  the  transi- 
tion from  liieroglyphics,  to  letters.  The 
following  observations  more  Completely  as- 
certain its  high  probability. 

5.  The  letters  of  some  of  the  ancient 
alphabets  have  so  great  a  resembhince  to 
the  hieroglyphical  characters;  indeed  are 
such  exact  transcripts  of  them,  that  a  sim* 


l^ut  in  such  only  in  whose  visible  representa- 
tion the  original  hieroglyphic  formed  a  com- 
ponent part.    Now  we  most  observe  first; 
that  the  names  of  sev^nQ  of  the  oriental 
letten  are  still  by  themselves  significant, 
'  and  that  some  of  these  letters  are  simihw 
to  the  Chmese  clefs,  which  have  the  same 
signification.    Thus  the  «  yod  signifies  the 
hfiauL    Its  form,  in  some  alphabets,  leseni- 
bles  the  Chinese  character  for  hand.    The 
T  daleth  of  the  Hebrews,.  Plicnicians,  and 
Ethiopians,  signifies  a  gate,  and  the  ac- 
tion of  opening.     The  hieroglyphic  wliich 
among,  the  ancient   Chinese  represented 
^  gate^  u  exactly  simihu-  to  this  letter. 
The  9  pAt  of  the  Hebrews  and  ^.  of  tlie 
Ethiopians  signifies  tlie  mouth.    The  Chi- 
nese characters  for  the  mouth  all  resem- 
ble it    The  V  aiH  signifies  the  sye.    The 
Phenicians  and  the  Chinese  employed  the 
outUne  of  the  eye  as  a  denotement  of  the 
object    The  v  iftsa  in  Hebrew  signifies  the 
teeth,  and  its  figure  is  still  found  among  the 
Chmey  with  the  same  signification.    The 
omsM  signifies  water.    The  corresponding 
Samaritan  and  Ethiopian  characters  have  a 
strong  resemblance  to  the  Chinese  hiero- 
glyphic for  water.     Lastly,   the  m  aleph 
(originally  perhaps  signifying  ox)  signifies 
Wttty,  the  actum  of  conducting,  fn-e-emmence. 
The  Phenician  form  of  this  exactly  repre- 
sents the  Chinese  character  for  oiut,  and 
every  action  by  which  tpe  are  at  the  head  of 
others.    But  these  letters  are  not  only  signi- 
ficant by  themselves,  but  secondly  in  com- 
binations.   Hius  «  was  expressed  by  the 
monosyUable  ya,  ye,  or  you\  to  this  ano- 
ther monosyllable,   which  had  equally  a  . 
signification   relative  to  the  figure  beii^ 
added,  formed  a  word  of  two  Syllables. 
For  instance,  instead  of  the  present  deno- 
mmation  of^  daUth,  we  may  reasonably 
suppose  its  original  sound  'to  have  been  da^ 
The  word  i«  jyoda^  hieroglyphically  repre- 
sented by  a  gate  and  a  hamd,  is  found  in  the 
Hebrew  with  a  signification  derived  from 
thilt  of  the  letten  composing  it  ^  to  c«^l 
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out  (ai  we  might  say,  hand  him  to  the  tfooiO, 
to  es^end.  Add  to  this  the  word  y  mm  (orL 
ginally  probably  sounded  ho\  which  signi- 
fies the  eytf  and  we  have  y<Mldb,  which 
shonld  si^iff  to  open  the  eyee^  to  extend  the 
vieWy  &c.  and  metaphorically,  to  knowy  to 
understand  i  and,  in  fact,  this  b  the  signifi- 
cation of  vv  in  Hebrew.  Bat  tliis  is  not 
all,  for  exactly  the  same  procedure  has 
been  adopted  by  the  Chinese*  JRf  which 
signifies  to  exan»ine,  is  composed  of  three 
radical  characters,  of  which  the  ^rst  signi- 
fies the  hand,  tlie  second  a  gate,  the  third 
the  eye.  So  al:io  Ida  is  composed  of  three 
characters,  one  signifying  the  teeth,  the 
other  two,  gate  or  opemng,  which  signifies  to 
hreak  throughy  to  make  a  great  opening.  In 
Hebrew  ttv  is  similarly  composed.  It 
signifies  to  plunder,  to  lay  waste.  Tdn  is  m 
Uirge  collection  of  water.  It  was  compos- 
ed of  the  characters  for  hand  and  ufoier, 
iThe  same  compound  was  formed  aknong  the 
Hebrews,  and  tr  yam  signifies  a  great  col- 
lection of  water,  or  the  tea,  tn  Arabic  the 
letters  thet  or. earth,  and  mm  or  water, 
firom  the  word  tham,  and  signify  a  Jlood. 
The  Hebrew  thm  is  composed  of  the  thet 
or  earth,  and  the  nun,  which  signifies  man, 
i,  e,  man  of  the  earth,  and  further,  to/<>rm. 
to  create.  In  botli  these  instances  the  Chi- 
nese correspobd  in  their  combinations  with 
the  alphabetical  writing.  Many  other  in* 
stances  might  be  bronght.  We  will  adduce 
one  to  which  there  b  no  corresponding 
combination  in  the  Chinese  haguage.  Ab 
or  Haba,  3M,  signifies  fiither.  The  corapo- 
nent  parts  of  it  signify  principal  of  the 
house. 

The  papers  of  De  Gnignes,  to  which  we 
are  very  greatly  indebted  on  thb  subject, 
are  to  be  found  in  Memoires  de  PAcadende 
des  Liscriptions  ^t  des  Belles  Lettres,  vol. 
34,  &c. 

WRONG  stamp.  By  S7  George  III. 
c  136.  any  mstniment  (except  bills  of  ex- 
change, promissory  note*,  or  other  notes, 
drafts,  or  orders)  liable  to  stamp-duty, 
whereon  shall  be  impressed  any  stamp  of  a 
different  denomination,  bnt  of  an  equal  or 
greater  value  than  the  stamp  required,  may 
be  stamped  with  the  proper  stamp  after 
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the  ezecntion,*on  payment  of  dntj  and  five 
poonds  penalty,  but  without  may  aUownsce 
for  the  wrong  stamp. 

liKewise  any  so<^  instrument  (except  at 
aforesaid)  being  ingrossed  withoat  having 
been  first  stamped,  or  having  a  stamp  there* 
on  of  less  value  than  required,  the  samennj 
be  stamped  after  the  execation,  on  payment 
of  the  duty  and  ten  pounds  penalty  only, 
for  each  skin  thereof:  bnt  in  caae  it  abalt 
be  satbfactorily  proved  to  the  Coounia- 
sioners  of  Stamps,  that  the  same  hath  bees 
so  ingrossed  either  by  accident  or  taadver- 
tency,  or  from  argent  necesnty,  or  nnnvoid- 
able  circumstaacts,  and  without  any  inten- 
tion of  fraud,  the  Coaunbsioners  are  antlia- 
rized  to  stamp  the  same  within  sixty  da3« 
after  the  execation,  to  remit  die  penalty  in 
part,  or  in  all,  and  to  indemnify  penons  aa 
iugrossiug  tlie  same. 

WULFENIA,  in  botany,  so  named  Irom 
the  Rev.  Francb  Xavier  Wolfen,  a  genns  oT 
the  Diandria  Monogynia  class  and  order.. 
Essential  character:  coroHa  tnbniar,  Hn-* 
gent,  with  the  upper  lip  short,  entire,  d» 
lower  three-parted,  with  theapertnre  bearA> 
ed;  calyx  five-parted;  capsole  two-mllled, 
four-valved.  There  b  only  one  species,  su. 
W.  carinthiaca,  a  native  of  Carintfaia,  an 
the  highest  Alps. 

WURMBEA,  m  botany,  so  named  hi 
honour  of  Frederick  Baron  Van  Wnnnh,  a 
genus  of  the  Hezandria  THgynia  dan  ^ 
order.  Natnral  order  of  Coronaria^  Jnnd, 
Jnssieu.  Essential  character :  calyx  none ; 
corolla  six-parted,  widi  a  hexangnlar  tnbe ; 
filaments  inserted  into  the  throat.  Tken 
are  three  species. 

WYTE,  or  WfTK,  in  our  ancient  cm- 
toms,  a  pecuniary  penalty  or  nralct.  Tlie 
Saxons  had  two  kinds  of  punishments,  were 
and  wy'te ;  the  first  fbr  the  more  grievans 
offences.  The  wy  te  was  ^or  the  less  bemons 
ones.  It  was  not  fixed  to  any  certain  snni, 
but  left  at  liberty  to  be  varied  according  to 
the  nature  of  the  case.  Hence  ako  wyta, 
or  wittree,  one  of  the  terms  of  privaege 
granted  to  onr  sportsmen,  signifying  a  Ir^t* 
dom  m  immunity  firom  fines  or  amercia- 
ments. 
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Xor  Xf  is  the  twenty-second  letter  of 
'  oar  alphabet,  and  a  double  conso- 
nant It  fras  not  used  by  the  Hebrews 
or  ancie^^CjI^eks ;  for  as  it  is  a  com- 
pound iettdr/thife  ancientSy  who  used  great 
simplicity  iir  their  writing,  made  use  of, 
and  expressed  this  letter  by  its  component 
letters  cs.  Neither  have  the  Italians  this 
letter,  but  express  it  by  ss.  X  begins  do 
word  in  our  -language  but  such  as  are  of 
Greek  eriginsl,  and  is  in  few  others  but 
what  «re  of  latin  derivation,  as  perplex,  re- 
ftexum,  de/tuxioHf  &c.  We  often  express 
this  sotmd  by  angle  letters,  as  cfcs  in  Imk*, 
necks'y  by  les  in  books,  breaks;  by  «c  in  ac- 
cess, ucddetd;  by  ci  in  odt^Jt,  vMctioH,  &c. 
In  namerals  it  expresseth  10,  whence  in  old 
Roman  nannseripts  it  is  used  for  d^norttcs ; 
and  as  spch  seems  to  be  made  of  two  V*s 
placed  one  over  the  other.  When  a  dash 
in  addod  over  it,  thns  X,  it  signifies  tea 
thousand. 

XANTHE,  ui  botany,  a  gemn  of  the 
I>ioecia  Syngenesia  class  and  order.  Essen- 
tial character:  flowers  dioedoot;  calyx 
five,  six-parted,  permanent;  corolla  five, 
six-petalled :  males  with  one  filament, 
bearing  five  anthers,  collected  into  a  shield- 
stiaped  head :  females  with  five  b^uren  an* 
tliers;  capsule  globose,  crowned  with  the 
stigma,  five-striated,  five-valved;  seeds  very 
many,  involved  in  the  pulp.  There  are  two 
apecies,  rtz«  X.  quapoya,  and  X.  panari. 

XANTHIUM,  in  botany,  a  genus  of  the 
Monoecia  Pentandria  class  and  order.  Na- 
tural order  of  Compositas  Nucameutaceae. 
Corymbiferae,  Jussieu.  Essential  character: 
male,  calyx  common.  Imbricate;  corolla 
one-petalled,  five-deft,  fasBel-form ;  recep- 
tacle qhaflly :  female,  calyx  uivohuu«,  two- 
leaved,  two-fiowered ;  corolla  aoae;  drupe 
dry,  muricated,  two-deft;  nudeufl  tvro- 
.celled.    There  are  five  species. 

XANTHORHIZAy  in  botany,  a  geiius 
of  the  Pentandria  Polygynia  class  and  or- 
der. Natural  ordcMT  of  Ranunculaceae,  Jus- 
sieu. Essential  character:  calyx  none; 
petals  five ;  nectary  five,  pedicelled ;  cap- 
sule &yef  one-seeded.  There  is  only  one 
jpedes,  viz.  X«  apiitoliay  «  native  of  North 
America. 


XANTHOXYLUM,  in  botany,  a  genu 
of  the  Dioeda  Pentandria  dass  and  order. 
Natural  order  of  Hederaceae.  Terebinta- 
ceae,  Jussieu.  Essential  character:  calyx 
five-parted;  corolla  none:]  female,  pistil 
five ;  capsule  five,  one-seeded. ,  There  is 
but  one  species,  mz,  X.  clava  herculis, 
tooth-ache  tree,  it  grows  naturally  in  Penn- 
sylvania and  Maryland. 

XERANTHEMUIVI,  in  botany,  a  gemis 
of  the  Syngenesia  Polygamia  Snperfina  class 
and  order.  Natural  order  of  Compositse 
Discoideas.  Corymbiferae,  Jussieu.  Essen- 
tial character:  calyx  imbricate,  rayed,  with 
the  ray  coloured;  down' bristle-shaped;  re- 
ceptacle chafiy.  There  are  twenty-seven 
species. 

XIMENIA,  in  botany,  so  named  in  ho-« 
nour  of  the  Rev.  Fatbes  Francis  Ximeoes, 
a  Spaniard,  a  genus  of  the  Octandria  Mono- 
gynia  dass  and  order.  Natural  order  of 
Aurantia,  Jussieu.  Essential  character: 
calyx  four-cleft*;  petals  four,  hairy,  rolled 
back ;  diiipe  one-seeded.  There  are  three 
species. 

XIPHIAS,  the  Mwordfith,  ")  natural  his- 
tory, a  genus  of  fishes  of  the  order  Apodes. 
Xreneric  character:  head  with  th^  upper 
jaw  ending  in  a  sword-shaped  snoot ;  mouth 
without  teeth;  gill-membrane  eight-rayed; 
body  roundish,  without  scales.  Tliere  are 
three  species;  X.  ghideus,  or  the  common 
sword-fish,  is  of  the  length  of  twenty  feet, 
and  is  particulariy  distinguished  by  its  upper 
jaw  l>eing  stretched  to  a  considerable  dis- 
tance beyond  the  lower,  flat  above  and  be- 
neath, but  edges  at  the  sides,  and  of  a  bony 
substance,  covered  by  a  strong  epidermis. 
It  is  a  fish  extremdy  rapadous,  and  finds  in 
the  above  instmonent  a  weapon  of  attack 
and  destruction,  able  to  procure  it  the 
most  ample  sv^jriies.  It  first  transfixes  its 
prey  with  this  snout,  and  then  devours  it. 
It  is  found  in.  the  Mediterranean,  chiefly 
about  Sicily,  and  is  used  as  food  by  the 
Sicilians,  who  proberve  it  for  a  long  time  by 
salting  it  in  small  pieces.  Seo  Pisces,  Plate 
VI.  fig.  5. 

X.  platypterus,  or  the  bmad-finned  sword- 
fish,  M  found  in  the  Northern,  Atlantic,  and 
Indian  Seas,  and  ia  considered  as  one  of  the 
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iBOitfiUal  enemies  of  tb^wli^  tribe.  Its 
Btrength  is  so  great  that  it  is  said  to  have 
pervaded  with  its  snout,  or  sword,  the  plank 
of  an  East  Indiaman;  and  a  pbuik  and  snout 
m  attesution  of  this  circdmstancey  the  lat- 
ter closely  driven  into  the  fomier>  are  to  be 
seen  in  the  Britisli  Musenm,  having  been 
commynicated  to  Sir  Joseph  Banks  by  an 
East  India  Captain,  of  honour  and  veracity. 
When  young  this  fish  is  used  for  food,  but 
after  it  exceeds  four  or  five  feet  m  length. 

XIPHIDIUM,  m  botany,  a  genus  of  the 
Triaodria  Monogynia  class  and  order.  Na- 
tural order  of  Ensatse.  Irides,Jus8ieu.  Es- 
sential character:  corolhisix-petalled,  equal ; 
capsule  superior,  threcH^Ued,  many-seeded. 
There  are  two  species,  vis.  X.  album  and 
X.  cseruleum. 

XYLOCARPUS,  in  botany,  a  genus  of 
the  Octandria  Monogynia  class  and  order. 
Essential  character:  calyx  four-toothed; 
corolhi  fbnr-petalled;  nectary  eight*cleft; 
Kbunents  inserted  into  the  nectary;  drupe 
juiceless,  large,  ibur  or  five-grooved ;  nuts 
eight,  or  ten,  difibrin.  There  is  but  one 
epecies,  viz,  X.  granatnm,  a  native  bf  the 
East  Indies. 

XYLOMELUM,  hi  botany,  a  genus  of 
the  Tetrandria  Monogynia  ctess  and  order. 
Natural  order  of  Protest,  Jussieu.  Essen- 
thd  character:  ament  with  a sbnple scale ; 
petals  four,  staminiferousi  stigmii  clob« 
shaped,  obtuse.  This  is  one  of  twenty 
pew  genera  from  the  South  Seas;  the  cha- 
jracters  of  which  are  ffiren  by  Dr.  Smith. 


YAR 

XYLON.  SeeGoiSYFWii. 
*  XYIiOPHYUA,  in  botof , 
Imird,  a  genus  of  the  Pientaiidria  Trigyuia 
chus  and  order.  Natural  order  of  Trieoe- 
c«.  EuphorbiBB,  Joasieo.  EaMatlal  cte- 
racter:  calyx  five-parted,  oolovred;  co- 
rolla none  ;  stigmas  jagged;  c^mle  three- 
celled  ;  seeds  two.  There  ve  seven  spe- 
cies. 

XYLOPIA,  in  botany,  ^Ufer^vtid,  a 
genus  of  the  Polyandria  Polygynia  eiass  and 
order.  ^Natural  order  of  C(a|idunatm.  Ano- 
Bs,  Jussieu.  Essential  diaricter:  calyx 
three-leaved ;  petaU  six ;  capsule  one  or  two. 
seeded,  fourcomered,  two-vrfved ;  seeds 
arUled.  There  are  three  species. 
^  XYLOSMA,  m  botany,  ageons  of  the 
Dioecia  Polyandria  chna  and  order.  Es- 
sential character:  calyx  four  or  five-psiV 
ed;.  corolla  none,  butasmaUanmriarcie* 
milate  nectary  sairoanding  tlie  iIhibii: 
male,  stamens  twenty  to  fifty:  fHBale,at7ls 
scarcely  any ;  stigma  trifid ;  beery  diy,  sidH 
bilocular;  seeds  two,  three-sided.  Thm 
are  two  species,  vix.  X*  snaveoleae  and  X. 
ovhioolatum. 

XYRIS,  in  botany,  a  gewsa  of  theltt- 
andsia  Monogynia  clan  and  order.  Nalsnl 
order  of  Ensitm.  Jund,  Jnisiea.  Essen- 
tial character :  corolla  tfaree-petaUed,  e^ 
crenate;  ginmes  two-valvedillallead;cip- 
«alesuperiDr.    There  are  four  apecifls. 
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YOr  y,  ^e  twenty-third  letter  of  our 
'  alphabet :  iu  sound  is  formed  by  ex- 
pressing the  breath  with  a  sudden  expansion 
of  the  lips  firom  that  configuration  by  which 
we  express  flie  vowel «.  It  is  a  consonant 
in  the  beginning  of  words,  and  placed  be- 
fore all  vowels,  as  in  jford,  yidd,  ffcwtg,  &c. 
bntbefbre  no  consonant.  At  the  end  of 
vrords  it  is  a  vovel,  and  is  substituted  for 
the  sound  of  t,  as  in  ^y,  deacnf^  &c.  In. 
the  middle  of  winds  it  is  not  used  so  fre- 
quently as  i  is,  imless  in  words  derived  (nm 
fheOredk^as  in  ckffk,  impfretUj  Itc  thongh 


it  is  a<fanitted  into  the  middle  of  some  five 
English  words,  as  ini^fiiV,>^fiiVt&e-  V* 
also  a  numeral,  signifying  150,  or,  aoesvd- 
ing  tQ  ]^ronius,  159 ;  and  with  a  dssh  i- 
top,  as  Y,  it  signified  150,000, 

YACHT,  or  Yatch,  a  vessel  wifli  ««• 
deck,  carrying  from  four  to  twelve  gnas. 

YAHP,  a  raeasnre  of  length  used  in  EiT 
land  and  Spain,  chlefiy  to  flMasore  elol^ 
stuA,  &c.    See  MBAsimi. 

Yaad  Umd  is  taken  to  signify  a  scftiii 
quantity  of  hmd,  in  some  eoimtiea  bfliag  ^ 
feeo acres,  and  in  others  twenty;  iiH^ 


Digitized  by 


Google 


YEA 

tweiity*foor,  and  in  others  thirty  and  forty 


Yards  of «  sft^,  are  those  long  pieces  of 
timber  which  are  made  a  little  tapering  at 
€ach  end,  and  are  fitted  eadi  athwart  its 
jnroper  mast,  with  the  sails  made  fiut  to 
.tiiem,  so  as  to  be  hoisted  ap,  or  lowered 
down,  as  occasion  senres.  They  have  thehr 
names  from  the  masts  to  which  they  be- 
long. 

There  are  several  sea-terms  relating  to 
tiie  managemeot  of  the  yards;  as,  «qaare 
the  ^rds;  that  is,  see  that  they  hang  right 
across  .me'ship,  and  no  yard-arm  traversed 
.more  than  anotlier:  top  the  yards,  that  is, 
make  them  stand  even.  To  top  the  main 
and  fore  yards,  the  clew-lines  iire  the  most 
proper;  bat  when  the  top-sails  are  stowed, 
then  the  top-sail-sheets  will  top  them. 

,  Yard  arm  is  that  half  of  the  yard  that 
b  on  either  side  of  the  mast,  when  it  iies 
alhwart  the  ship. 

Yards  also  denotes  places  belonghigto 
the  navyj^"' wjiere  the  ships  of  war,  &c.  are 
laid  np  in  Inirboar.  There  are,  belonging 
Id  hit  M^jesty^  uvy,  six  great  yardr^  vii, 
Chatham,  Dtptford,  Woolwidi,  ^rts- 
month,  Sheemess,  and  Plymouth';  ^ these 
"yards^are  fitted  with  several' docks,  wharft, 
laondies,  and  graving  places,  for  tfie  build- 
ing, repairing,  and  cleaning  of  his  Majesty^ 
ahips;  and  therein  are  lodged  great  qnan- 
.  ^ties  of  timber,  masts,  planks,  anchors,  and 
other  materials:  there  are  also  convenient 
store-hooses  in  each  yard,  in  which  are  laid 
«p  vast  quantities  of  cables,  rigging,  sails, 
blocks,  and  all  other  sorts  of  stores,  needfiil 
for  the  royal  navy. 

YAR^  among  sailors,  implies  ready  or 
quick;  as,  be  yare  at  the  behn ;  that  is,  be 
quick,  ready,  and  expeditious  at  the  helm. 
It  is  sometimes  also  used  for  bright  by  sea- 
men: as,  p  keei^his  arms  yare;  fliat  is,  to 
keep  them  clean  tod  bright. 

YARN,  wool  or  flax  spun  into  thread) 
of  which  they  weave  cloth. 

YEAR,  the  time  that  the  sun  takes  to  go 
through  the  twelve  signs  of  the  zodiac.  See 
Chrovolooy; 

Ybar  and  Dat,  is  a  time  that  deter- 
mines a  rig^t  in  many  cases;  and,  in  some, 
marks  an  usurpation,  and  is  others  a  pre- 
scription ;  as.  m  case  of  an  estray,  if  the 
owner^  pEoclamation  b^ingmade,  dwllenge 
it  not  within  the  time,  it  is  forfeited. 

So  is  the  year  and  day,  given  in  case  of 
appeal ;  m  case  of  descent  after  entry  ot 
claim ;  if  no  daim  upon  a  fine  or  writ  of 
right  at  the  eoimiion  hiw;  so  if  a  viOainre- 
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maining  in  ancient  demesi^ ;  ora  man  sori^ 
bruised  or  woimded ;  of  protections ;  es- ' 
soigns  iu  respect  of  the  King's  service ;  of  a 
wreck,  and  divers  other  cases. 

Years,  estate  for,  'Tenant  for  term  of 
years  is,  where  a  man  letteth  lands  or  tenoi. 
ments  to  another,  for  a  certain  term  6t 
years  agreed  upon  between  the  lessor  and 
lessee;  and  when  the  lessee  entereth  by 
force  of  the  lease,  then  he  is  tenant  for 
terra  of  years. 

.  If  tenements  be  let  to  a  man  for  term  of 
half  a  year,  or  for  a  quarter  of  a  year,  or 
any  less  time,  this  lessee  is  respected  as  te* 
nant  for  years,  and  ik  styled  so  in  some  le*- 
gal  proceedings,  a  year  benig  the  shortest 
term  which  the  laWv  in  this  case  tskes  no- 
tice of. 

Generally,  every  estate  which  must  ex- 
pire  at  a  period  certain  and  prefixed,  by 
whatever  words  created,  is  an  estate  for 
years,  and  therefore  this  estate  is  fi^qoently 
called  a  term,  becaiise  its  duration  or  con* 
tinuance  is  bounded,  limited,  and  deter- 
mined. For  every  such  estate  must  have  a 
certain  beginnmg  and  certain  end.  If  no 
day  of  commencement  be  named  in  the 
creation  of  this  estate,  it  begins  ih>m  the 
niakmg  or  delivery  or  the  lease.  A  lease 
for  so  many  years  as  such  an  one  shall  live, 
is  void  from  the  beginning,  for  it  is  neither 
certain,  nor  can  it  ever  be  reduced  to  a 
.certainty,  dnruig  the  continuance  of  the 
lease.  And  the  same  doctrine  holds,  if  a 
parson  make  a  lease  of  his  glebe'  fbr  so 
many  years  as  he  shall  contmue  parson  of 
such  a  churdi,  for  this  is  still  more  uncertain, 
But  a  lease  fbr  twenty  or  more  years,  if  the 
panon  shall  so  long  live,  or  if  he  shall  so 
long  continue  parson,  is  good ;  lor  there  isa 
certain  period  fix^d,  beyond  which  it  can* 
not  last,  though  it  may  determine  sooner, 
on  the  parson's  death,  or  his  ceasing  to  be 
parson  there. 

An  estate  for  years,  though  never  so 
many,  is  mferior  to  an  estate  for  Kfe.  For 
as  estate  for  life,  though  it  be  only  for  the 
life  of  another  penon,  is  a  freehold ;  but  an 
estate,  Ihoagh  it  be  fbr  a  thousand  years, 
is  only  a  chattel,  and  reckoned  part  of  tlie 
personal  estate.  For  no  estate  of  freehold 
can  commence  injkiuro^  because  it  cannot 
be  created  at  common  law  without  livery  of  ' 
seisin,  or  corporal  possession  of  the  land  ; 
and  corporal  possession  cannot  be  given  of 
an  estate  now,  which  is  not  to  commence 
now,  but  hereafter.  And  because  no  livery 
of  seisin  is  necessary  for  a  lease  for  years, 
such  a  lessee  is  not  said  to  be  seised,  or  to 
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have  trne  1^  seisin  of  the  lands.  Nor, 
indeed,  doth  the  bare  lease  vest  aiiy  estate 
in  the  lessee,  bat  only  gives  him  a  liglit  of 
entry  on  the  tenement,  which  right  is  called 
bis  interest  in  the  t.irra ;  but  when  he  has 
actually  so  entered,  and  thereby  accepted 
the  grant,  the  estate  is  then,  and  not  be- 
ibre,  vested  in  him,  and  he  is  possessed 
not  properly  of  the  land,  birt  of  the  term 
of  years,  the  possession  or  seism  of  the  land 
remaining  still  in  him  who  has  the  freehold. 

Y£LLOW  earth,  named  by  Werner,  gel- 
berde,  is  of  a  yellow  ochre  colour  of  va- 
rious degrees  of  intensity.  It  is  massive, 
soft  and  friable:  it  adheres  strongly  to  the 
tongue  and  feels  greasy.  Itioccnrs  in  beds 
with  ^n-stone  in  Upper  Saxony,  and  is  em- 
^  ployed  as  a  yellow  pigment 

Yellow,  Naples,  a  fine  pigment  so  call* 
ed  from  the  city  in  whidi  it  was  long  pre- 
pared. It  has  the  appearance  of  an  earth, 
is  very  friable,  heavy,  porous,  and  not  al- 
tered by  e3q>osnrc  to  the  air.  The  prepa- 
ration is  kept  a  secret,  but  by  analysis  it  is 
ibund  to  be  a  metallic  oxide.  A  similar 
pigment  may  be  produced  by  mixing 
twelve  parts  of  ceruss :  three  of  d^phoretic 
antimony,  and  of  alum  and  sal-ammoniae 
one  part  each :  heat  them  for  some  time  to 
a  temperatnre  below  redness,  and  after- 
wards in  a  red  heat  for  three  hours  longer, 
after  which  the  mass  will  have  acquired  a 
beautiful  yellow  colour. 

YEOMAN,  is  defined  to  be  one  t6at  bath 
fee  land  of  40t.  a  year ;  who  vras  thereby, 
heretofore,  qualified  to  serve  on  juries,  and 
can  yet  vote  £»r  knights  of  the  shire,  an4 
do  any  other  act  where  the  law  requires  one 
that  is  probuM  et  legaUt  homo,  Bciow  yeo- 
men are  ranked  tradesmen,  artificers,  and 
labonrers. 

YEST,  Yeast,  or  Barm,  a  head,  or 
Bcnro  rising  upon  beer  or  ale,  while  working 
or  fermenting  in  the  vat.    See  Brbwin«| 

F^RMBNTATIOK,  &C. 

It  is  tned  for  a  leaven  or  ferment  in  the 
baking  of  bread,  as  serving  to  swell  or  puff 
it.np  very  considerably  in  a  little  time,  and 
to  make  it  much  lighter,  softer,  and  more 
delicate.  When  there  is  too  much  of  it,  it 
renders  the  bread  bitter.  iSee  Baiuno  and 
Bread. 


YUxV 

Yeast  con&ists  of  ghiten,  sugar,  and  ma- 
cila^re,  with  some  alcoliol,  and  a  ponioo  cf 
malic,  acetic,  and  carboaie  adds ;  bat  the 
essential  parts  of  yeast  are  ghiteo  mixed 
with  a  vegetable  add,  and  fherafoie  dried 
yeast,  wfaidi  most  have  leat  sewe  of  its 
component  parts,  is  fit  for 
equally  with  that  which  is  fresh  and  i 
YEW.  SeeTAXDS. 
YTTRIA.  SeelTTRiA. 
YUCCA,  hi  botany,  Adam*s  neeUe^  a  ge» 
mis  of  the  Hexandria  Monogynia'^Ws-asd 
order.  Natural  order  of  C^oronari^. 'liBi, 
Jussien.  Essential  character:  coro1&  bell- 
shaped,  spreading;  style  none;  capsule 
threecdled.    Tliere  are  four  species. 

YUNX,  the  wry-nedc,  in  natural  history, 
a  genus  of  birds  of  the  order  Pic«.  Ge- 
netic charaotor;  bill  somewhat  round, 
slightly  inciwated  and  weak ;  nostrils  bare 
and  rather  concave ;  tongue  long,  slender, 
and  armed  at  the  point;  tail,  often  flexftbie 
feathers;  feet  formed  for  ct^biuff;  toes 
two  before  and  two  behind.  !3C^fa  i»  only 
one|pecies.  *    .  ', 

'y^  torquilla,  or  the  wiy-neck,  ii  allied  in 
som^  respects  to  the  woodpecker,  and  m 
others  to  the  cnckow.  It  is  about  the  acae 
of  a  lark,  and  its  colours,  though  not  ^arii^* 
are  mingled  vrith  extreme  neatoeesy  and 
even  elegance.  It  makes  no  nest,  but  hjs 
eight  or  ten  eggs  on  the  bare  wood  in  hol- 
low trees.  In  England  it  is  a  bird  ef 
passage,  generally  appearing  about  ten  datya 
before  the  cuckow.  Its  food  conaistt 
chiefly  of  ants,  which  during  incnbatkui  the 
male  may  be  observed  carryii^  to  the  fe- 
male. The  young  oa  experiendng  afty  an- 
noyance utter  a  hissing  noise,  winch  exdtes 
the  ideaXif  some  venomous  reptile,  and  has 
frequently  proved  their  security  from  dc- 
structioiw  At  the  end  of  summer  the  wry- 
neck is  extremely  plump  and  fat ;  and  is 
considered  by  some  as  little  inferior  to  the 
ortolan  for  the  table.  It  is  never  seen  m 
flocks,  and  in  pairs  only  during  the  spring 
and  summer,  after  which  each  indiridnal 
has  its  solitary  haunt  in  this  country,  and 
withdraws  unaccon^[»antcd  in  its  flight  in  il^ 
wmter  migration. 
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ry  Or «,  the  twentyfoiirth  ind  last let- 
^^^  ter,  and  tbe  nineteenth  consonant  of 
oar  ajpliabet ;  the  sound  of  which  is  fbnned 
by  a  motion  of  the  tongue  from  the  palate 
flownwards  and  npwards  to  it  agam,  with  a 
shutting  and  opening  of  the  teeth  at  the 
same  time.  This  letter  has  been  reputed  a 
double  consonant,  having  the  sound  ds; 
but  some  think  with  very  little  reason ;  and, 
as  if  we  thought  otherwise,  we  often  dou- 
'  ble  it,  as  in  puzzle^  muzzle^  &c.  Among  the 
ancients,  Z  was  a  numeral  letter,  signifying 
two  thousand,  and  with  a  dash  added  a-top, 
Z  signified  two  thousand  times  tufb  thou- 
sand, or  four  miUions.  In  abbreviations 
this  letter  formerly  stood  as  a  mark  for  se- 
veral sorts  of  weights :  sometimes  it  signi- 
fied an  ounce  and  a  half,  and  very  fre- 
quently it'stood  for  half  an  ooiice ;  some- 
times for  the  eighth  part  of  an  ounce,  or  a 
dram  troy  weight;  and  it  has,  in  earlier 
times,  been  used  to  express  the  third  part 
of  one  ounce,  or  eight  scraples.  ZZ  were 
wed  by  some  of  the  ancient  physicians  to 
express  mynb,  and  at  present  they  are  o^ 
ten  used  to  signify  zinaber,  or  gmger. 

ZAFFER.    See  Cobalt. 

ZAMIA,  in  botany,  a  genus  of  the  Ap- 
pendix Pahnae  dass  and  order.  Natural 
order  of  Palmss.  Fifices,  Jnssieii.  Essen- 
tial character :  male,  ament  strobile-shaped ; 
scales  covered  with  pollen  underneath :  fe- 
anale,  ament  strobile-shapedy  with  scales  at 
each  margin;  4>eny  solitary.  Hiere  are 
ifive  species.  ^ 

ZANNICHELLIA,  in  botany,  so  named 
in  honour  of  Oiov.  Jeronymo  Zannichelli, 
a  genus  of  tbe  Moncecia  Monandria  class 
and  order.  Natural  order  of  Inundats. 
Naiades,  Jupsieu.  Esseatial  character:  male, 
calyx  none ;  corolhi  none :  female,  calyx  one- 
leafed  ;  corolla  none ;  germs  four  or  more ; 
seeds  as  many,  pedieelled ;  stigmas  peltate. 
There  is  only  one  species,  rts.  Z.  palustris, 
liomed  pondweed,  a  native  of  Europe. 

ZANONIA,  in  botany,  so  named  in  me- 
mory of  Giacomo  Zanoni,  prefect  of  the  bota- 
nic garden  at  Bologna,  a  genus  of  the  Dioecia 
Fentandria  dass  uid  ord«r.  Natural  order 
of  Cucurbitacese,  Jnssieu.  Essential  cha- 
laeter :  ctSyx  three-leaved ;  corolU  five- 
parted  :  female,  styles  three :  berry  three- 
seUed,  inferior ;  seeds  two  in  each  cell. 


There  is  but  one  species^  tsz.  Z.  indica,  a 
native  of  MaUbar. 

ZEA,  ID  botany,  a  genus  of  the  Mopoe- 
cia  Triaodria  class  aud  order.  Natural 
order  of  Gramina  or  Grasses.  Essential 
character :  males  in  distinct  iipikes ;  ca- 
lyx glume  t^ro-fiowercd,  awnless ;  corolla 
glume  twu-flowered,  awnless :  female,  ca- 
lyx glume  one  flowered,  twovalved  ;  corol- 
la  glume  four-valved  ;  style  one,  filiform, 
pendulous ;  seeds  solitary,  immersed  in  an 
oblong  receptacle.  There  is  but  one  spe- 
cies, viz,  Z.  mays,  Indian  com,  or  maize, 
and  several  varieties.  The  Indians  hi  New 
England,  and  many  oUier  parts  of  America, 
had  no  otlier  vegetable  but  maize,  or  In* 
dian  com,  for  making  tlieir  brrad.  They 
call  it  weachin,  and  in  the  United  States  of 
America  there  is  much  of  the  bread  of  the 
country  made  of  this  grain,  rot  hi'  the  Eu- 
ropean corn.  In  Italy,  Germany,  Spain, 
and  Portugal,  maize  constitutes  a  great  part 
of  the  food  of  fhe  poor  inhabitants.  The  ear 
of  the  maize  yields  a  much  greater  quantity 
of  grain  than  any  of  our  corn  ears.  Tlierc 
are  commonly  about  eight  rows  of  irrain  in 
the  ear,  often  more,  if  the  ground  is  good. 
Each  of  these  rows  contains  at  least  thirty 
grains,  and  each  of  these  gives  much  more 
flour  than  a  gram  of  any  of  our  com.  The 
grains  are  usuall)i  either  white  or  yellowish ; 
but  sometimes  they  are  red,  blueish,  green- 
ish, or  olive-coloured,  and  sometimes  striped 
and  variegated.  This  sort  of  grain,  though 
so  essentially  necessary  to  the  natives  .of 
the  place,  is  yet  liable  to  many  accidentia 
It  does  not  ripen  till  the  end  of  September; 
so  that  the  rains  often  fall  heavy  upon  it 
while  on  the  stalk,  and  birds  in  general 
peck  it  when  it  is  soft  and  unripe.  Nature 
has,  to  defend  it  from  these  accidents,  co- 
vered it  with  a  thick  husk,  which  keeps  off 
slight  rains  very  well;  but  the  birds,  if  not 
frightened  away,  of^cn  eat  through  it,  and 
devour  a  great  quantity  of  the  grain. 
,  ZEBRA.    SeeEQUus. 

ZENITH,  in  astronomy,  the  vertical 
point ;  or  a  point  in  the  heavens  directly 
over  our  heads.  The  zedith  is  called  the 
pole  of  the  horizon,  because  it  is  ninety 
degrees  distant  from  every  point  of  that 
<^cle.    See  Pole  and  Horizon. 

ZnKiTB-distmue  is  the  complement  of  ' 
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tbemorMtUn  altttiide  of  aoy  hetLvtnly  obn 
ject ;  or  it  is  the  remuiidery  wheQ  the  rae* 
1-idian  altitude  is  subtracted  from  ninety 
deg^es. 

ZBNO,  in  biography,  a  Greek  philoso- 
pher of  considerable  emineuee,  was  bom  in 
tl^e  isle  of  Cyprus.    He  was  founder  of  the 
Stoics,  a  sect  which  had  its  name  from  that 
of  a  portico  at  Athens,  where  Zeuo  was  ae- 
customed  to  defiver  his  discourses.   The  ft- 
ther  of  our  philosopher  was  a  merchant,  but 
readily  seconded  his  son*s  inclinations,  and 
devoted  him  to  the  pursuits  of  literature. 
In  the  way  of  business  he  had  frequent  ec- 
castOB  to  visit  Athens,  where  be  purchased 
for  hit  son  several  of  the  most  renowned 
works  of  the  celebrated  Socratic  philoso* 
phers.    These  Zeno  read  with  avidity,  aad 
determined  to  visit  tiie  city  where  so  much 
wisdom  was' found.    Upon  his  first  arrival 
in  Athens,  going  accidentally  into  the  shop 
of  a  bookseller,  he  took  up  the  commenta- 
ries of  Xenophon,  with  the  perusal  of  which 
he  vras  so  much  deliglited,  that  he  asked 
the  bookseller  where  he  might  meet  with 
such  men.    Crates,  the  cynic  philosopher, 
was  at  that  moment  passing  by;  the  book- 
seller pomted  to  him,  and  said,  follow  that 
man.   He  immediately  became  his  disciple, 
but  was  saon  dissatisfied  with  his  doctrine, 
and  joined  himself  to  other  philosophers, 
whose  instructions  were  more  accordant  to 
Ids  way  of  thinking.  Zeno  staid  long  with  no 
master ;  he  studied  under  all  tlie  most  cele; 
brated  teachers,  with  a  view  of  collecting 
materials  from  various  quarters  for  a  new 
system  of  his  own.   To  this  Polemo  alluded 
when  he  saw  Zeno  coming  into  his  school; 
^  I  am  no  stranger,**  said  he, « to  your  Phe- 
ludaoarts,  I  perceive  that  your  design  is  to 
creep  slily  into  my  garden,  and  steal  away 
the  fruit."    From  this  period  Zeno  avowed 
his  intention  of  becoming  the  founder  of  a 
new  sect.    The  place  which  he  chose  fi>r 
Ids  school  was  the  painted  porch,  the  most 
famous  in  Athens.    Zeno  excelled  in  that 
kind  of  subtle  reasoning  which  was  in  his 
time  very  popular.    Hence  his  followers 
were  veqr  numerous,  and  from  the  highest 
ranks  in  society.    Among  these  was  Anti« 
gonns  Gonatesy  king  of  Macedon,  who  ear- 
nestly solicited  him  to  go  to  his  conrt.    He 
possessed  so  larg^  a  sbai%  of  esteem  among 
the  Athenians,  that  on  account  of  his  inte- 
grity, they  deposited  the  keys  of  their  cita- 
del in  his  hands:  they  also  honoured  him 
with  a  golden  troyrn  and  a  statne  of  brass. 
He  lived  to  the  age  of  98,  and  at  hMt,  in 
consequence  of  ati  acddenty  vohmtarily  pat 
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an  end  to  his  life.  As  he  was  walking  ia 
his  scliool,  he  fell  down  and  broke  km 
finger,  by  whic^,  it  is  said,  he  was  so  lovch 
,  affected,  that,  striking  the  earth,  be  ex- 
churned,  <*  Why  am  I  thus  iroporUuied  ?  I 
obey  thy  summons,"  and  iannedialely  vent 
and  strangled  himself.  In  morals,  th^  pria- 
cipal  difference  between  the  cyaica  and  Ike 
stoics  wa«,  that  tlie  former  disdaiaed  the 
cultivation  of  nature,  the  latter  affected  to 
rise  above  it  In  physics,  Zeao  received  his 
doctrine  from  Pythagoras  and  HeracBCai, 
tliroogh  the  channel  of  the  Platoaic  adiaeL 
8ee  Academies,  Cynics,  drc 

ZEOLITE,  in  mineralogy,  a  apeoes  of 
the  dint  genus,  divided  into  ^we  snb&pecies, 
viz.  the  mealy,  fibrous,  radiated,  feiiafed^ 
and  cubic  zeoKte,  distinguished  from  eacft 
other  by  fracture,  hardness,  and  instre. 
The  roealy  is  yellow,  or  reddisb-wlute,  is 
found  in  Iceland,  Ferro  islands,  Swedo^ 
and  in  some  parts  of  Scotland,  particahify 
in  the  isle  of  Skye ;  it  consists  of 
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The  other  sub-spades  vary  in  tbeir  pro- 
portions of  the  same  •abstaaoes.  Hie  e^ 
bic  Uitnm^aces  like  borax  belbrd  tiie  bloa^ 
pipe,  and  melts  readfly  into  oellnlBr  giass, 
and  during  faeUm  emits  a  phosphoric  li^ 
With  a<fid  it  forms  a  jelly.^  It  accars  in 
rocks  of  the  newest  floetx  tntp,  (See  Rocs) 
as  amygdak>id,  basalt,  'wacce,  porpkyiy^ 
shite,  and  greenstone.  All  the  diflattt 
snb-speries  of  aeolite  are  fomid  in  Scotiaad^ 
and  in  the  neighbonring  islands.  Tbeyara 
also  met  with  in  great  perfection  and  b^aty 
In  Iceland,  the  -Ferro  islands,  and  hi  aewial 
parts  of  Sweden:  and  in  many  parts  of  Ger- 
nmny,  and  in  the  East  Indies. 

ZEUS,  the  dory,  in  natnral  htstoiy,  a  ge* 
nus  of  fishes  of  thei>rder  Thoiacid.  Gene- 
ric character :  head  compressed, 
down;  upper  lip  arched  by  a 
membrane ;  tongue  in  most  species 
niate :  body  compressed,  broad,  i 
rhomboid,  thin,  and  of  a  bright  eotoary  gflk> 
membrane  with  seven  perpendicular  la^rs, 
the  lowest  titnsverse ;  rays  of  the  first  dor^ 
sal  fin  filamentons.  There  are  eight  spe* 
cies,  of  a4i|ch  the  following  are  tbe  prii^ 
cipal. 

Z.  fiiber,  or  the  eoaunoo  dory^  has  a 
larg^  oval  dusky  spot  on  eacii  tide  of  tht 
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IMy,  ud  h  (ffenctraUy  aboet  tbirteen  inebct 
long,  though  often  fiir  longer,  and  oren 
wtighiog  ten  or  twelve  pounds.  |t  is  found 
in  tlie  Northern,  Mediterranean,  and  Atlan- 
tic Sea^,  is  extremely  voracious,  and  subsists 
OB  insects,  smaller  ^les,  and  oYa.  It  is  in 
the  highest  estimation  for  the  table  ui  this 
country,  bat  was  little  used  before  the  mid- 
dle of  the  hut  century.  See  Pisces,  Plate 
VL  fig.  6. 

Z.  iusidiator,  or  th^  insidious  dory,  inha- 
bits the  fresh  wateis  of  India,  and  is  dtstin- 
gnished  by  its  month  being  more  lengthened 
than  tliat  of  any  other  species.  The  lower 
lip  is  said  to  be  at  pleasure  contracted  into 
m  tobe^  through  which  this  fish  darts  the 
fluid  it  takes  in  at  the  gills  at  various  in- 
8(H:ts  near  the  surface,  thns  embarrassing 
their  wings,  and  suspending  their  flii;ht, 
tinder  which  circumstances  they  easily  be- 
come its  prey. 

ZIERIA,  in  botany,  so  named  in  me* 
inj>ry  of  Jolm  Zier,  a  genus  of  the  Tetran- 
dria  Monogynia  class  and  order.  Natural' 
order  of  Rutaceae,  Jussien.  Essential  cha- 
racter :  calyx  four-parted ;  petals  four;  sta- 
mina smooth,  placed  on  glands ;  styles  sim- 
ple j  stigma  fbur-k>bed;  capsule  four,  unit- 
ed ;  seeds  arilled.  This  is  one  of  the  twenty 
new  genera  from  the  South  Seas,  the  chM- 
TMters  of  which  are  given  by  Dr.  J^  E. 
Smith.  It  is  distingoisbed  by  having  each 
of  the  stamens  inserted  into  a  large  gland, 
and  tonsists  of  shrnbs  with  opposite,  ter; 
nate  leaves,  and  white  flowers. 

ZINC,  in  cliemistry  and  mineralogy,  a 
netal  unknown  to  the  ancients,  though  they 
were  acquainted  with  calamine,  one  of  its 
ores,  and  the  effect  which  tliis  liad  in  con- 
verting copper  uito  brass.  Zinc  has  niiiial- 
1y  been  ranked  among  those  metals,  which, 
^m  their  imperfect  ductility  and  malleabi- 
lity, were  long  denominated  semi-metals. 
It  was  known,  tliat  by  uniform  pressure 
sine  might  be  extended  into  thui  pUtes, 
and  more  lately,  it  has  been  discovered, 
that,  at  a  certain  temperature,  it  has  so 
much  malleability  and  ductility,  that  it  can 
be  lamellated,  and  drawn  uito  wire.  For 
tliis  invention  a  patent  has  been  obtained 
by  Messrs.  Hobson  and  Sylvester,  to  the 
latter  of  whom  thb  work  has  been  uo- 
debted  for  certain  articles.    See  the  Prb- 
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The  temperature  at  which  xinc  possesses 
these  properties  is  between  210^  and  300° 
of  Falu-enbeit,  and  by  keeping  it  in  an  oven 
at  this  beat,  it  may  readily  be  extended. 
By  annealing,  It  retains  this  tenacity  as  to 
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be  easOy  bent  At  a  higher  tempentnre 
it  is  brittle,  so  as  to  fidl  to  pieces  nader  the 
hammer.  Zinc  is  of  a> white  colour,  with  a 
shade  of  bl^e,  hi  a  fresh  frActure  it  is  pos- 
sessed of  considerable  lustre^  It  is  hard^ 
and  not  easily  cut  witli  a  knife.  The  spe- 
cific gravity  is  nearly  7.9.  The  ores  of 
xioc  are  calamine  and  blende.  See  Cala- 
MiMARis.  Calamme  is  an  oxide,  frequently 
with  a  portion  of  carbonic  acid ;  blende  is 
a  solphuret,  containing  also  some  iro^,  and 
other  extraneouH  matters.  Tlte  ores  of 
zinc  are  fonnd  in  many  countries,  and  in 
a  number  of  mines  in  this  country.  The 
metal  is  obtained  from  the  ore  by  distilla- 
tion. 

Zinc  Is  melted  by  a  moderate  beat,  and 
the  fused  mass,  on  cooling,  forms  regular 
crys^ls-  Though  scarcely  altered  by  ex- 
posive  to  the  air  at  a  low  temporature,  yet 
it  is  rapidly  oxydised  by  one  amounting  to 
ignition.  When  kept  in  a  degree  of  heat 
barely  sufllcient  for  its  fusion,  xin^c  becomes 
covered  with  a  grey  oxide.  But  whctt 
tlirown  into  a  crucible,  or  deep  eartfaea 
pot,  heated  to  whiteness,  it  suddenly  in- 
flames, bums  with  a  beautiful  white  flame, 
and  a  white  and  light  oxide  sublimes,  hav- 
ing a  comiiderable  resemblance  to  carded 
wool.  TUis  oxide,  however,  when  once  dr. 
posited,  is  no  longer  volatile ;  but,  if  ex- 
posed to  a  violent  heat,  mns  into  glass. 
Zinc  readily  dissolves  in  salphnric,  nitricj 
and  muriatic  adds.  With  nitric  acid,  it 
yields  nitrous  gas,  if  the  acid  be  concen- 
trated ;  or  nitrons  oxide,  if  dihited.  Sul- 
phuric and  muriatic  acids,  diluted  with  wa- 
ter, evolve,  during  tlieir  action  on  this  me. 
tal,  hydrogen  gas;  and  the  gas,  when  oh- 
tained,  holds  in  combination  a  portion  of 
the  metal.  A  stream  of  it  has  been  fonnd, 
if  recently  prepared,  to  occasion  the  fusion 
of  the  platma  wire,  though  the  pure  gas  it 
destitute  of  this  property.  Th|s  hydiogea 
gasy  holding  zmc,  in  sojutioo,/niay  also  be' 
obtained  by  a  process  of  VauqueKa.  A 
mixture  of  the  ore  of  zinc,  called  blende^ 
or  calamine,  with,  charcoal,  is  to  be  pn| 
into  a  porcelain  tube,  which  is  to  be  place^ 
horizontally  in  a  furnace,  and,  when  red- 
hot,  the  vapour  of  water  is  to  be  driven, 
over  it.  The  gas  that  is  produced,  how- 
ever, is  a  mixture  of  carbonic  acid,  carbu- 
rctted  hydrogen,  and  hydro-jdncic  gas.  The 
zinc  is  deposited  on  the  surface  of  the  wa- 
ter, by  which  this  gas  b  confined ;  but,  if 
burned  when  recently  prepared,  the  gas 
exhibits,  in  consequence  of  this  impregna- 
tion, a  blue  flame.    The  solution  of  zinc  in 
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MilpliUHt  ttcid  shoots  into  regalar  cryatah. 
This  salt  is  readily  solable,  and  its  soltttion 
i»  not  7>redpiuted  by  any  other  metal. 
The  muriate  of  sine  yields,  when  evapo- 
fated,  an  extract  of  thick  consistence,  hav- 
ing the  Tiscidity  of  bird-lime.  Zinc  is  oxy- 
dized  also,  when  boiled  with  soHitions  of 
pare  alkalies ;  and  a  portion  of  the  oxide  is 
retained  in  solution.  It  is  oxydized  when 
nixed  with  nitre,  and  projected  into  a  red- 
liot  cmcible.  In  this  case  a  Tiolent  detona- 
^n  ensues. 

Zinc  combines  with  almost  allthe  metals, 
and  some  of  its  alloys  are  of  great  import- 
ance.   It  may  be  united  to  goM  in  any  pro- 
portion by  Ihsion.    The  alloy  is  the  whiter 
and  the  more  brittle,  the  greater  quantity 
of  sine  it  contains.    An  alloy,  consisting  of 
cqnal  parts  of  these  metals,  is  very  haiti 
and  white,  receives  a  fine  polish,  and  does 
not  tarnish  readily.    It  has  therefore  been 
proposed  as  very  proper  for  the  specula  of 
telescopes.    One  part  of  zioc  is  said  to  de- 
stroy the  ductility  of  one  hundred  parts  of 
gold.  Ptatinnni  combmes  very  readily  with 
zhic.    The  alloy  is  brittle,  pretty  Imrd,  ve- 
fy  fusible,  of  a  blueish-white  colour,  and 
not  so  clear  as  that  of  zinc.    The  alloy  of 
silver  and  zihcls  easily  prodoced  by  fusion. 
Itb  brittle,  and  has  not  been  applied  to 
any  use.     ZiiTc  may  be  combined  with 
mercury,  either  by  triturating  the  two  me- 
tals togetlier,  or  by  dropping  mercury  into 
melted  zinc    This  amalgam  is  stfltd.    It 
crystallizes  when  melted,  and  cooled  slowly 
into  lamellated  hexagonal  figures,  with  ca- 
vities between  them.    They  are  composed 
of  one  part  of  zinc,  and  two  and  a  half  of 
mercury.    It  is  used  to  mb  on  electrical 
machines,  in  order  to  excite  electricity. 

Zinc  combines  readily  with  copper,  and 
forms  one  of  the  most  useful  of  all  tbfe  me- 
talKc  alloys.  The  metals  are  usuaUy  com- 
bined together  by  stratifying  plates  of  cop- 
per, and  a  native  oxide  of  zinc  combined 
with  carbonic  acid,  called  cfdatrnme,  and 
applying  heat.  Wien  the  zinc  does  not 
exceed  a  foartfa  part  of  the  copper,  tlie 
Clby  is  known  by  the^nmie  of  brass.  It  is 
of  a  beautiful  yellow  cok>nr,  more  fusible 
than  copper,  and  not  so  apt  to  tarnish.  It 
is  malleable,,  and  so  ductile,  that  it  may  be 
drawn  out  into  wire.  Its  density  h  greater 
than  the  mean.  It  ought  to  be  by  calcu- 
lation 7.6,  but  it  actually^  is  8.4  neaily, 
so  that  its  density  is  increased  by  about  one 
.  tenth.  Wicn  the  alloy  contains  three  parts 
of  zinc  and  four  of  copper,  it  assumes  a  co- 
lour  nearly  the  same  with  gold,  biit  it  is 
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nottomaneableasbfais.  It  is  tlwa  c«i4 
pinchbeck,  prince's  metal,  or  PHoce  Ba- 
perf  8  i^etal.  Brass  was  known,  and ▼efyaach 
valued,  by  the  andeats.  TWy  med  aa  or 
of  zmc  to  form  it,  which  they  caUed  t-»Am^ 
Dr.  Watson  hijs  proved  that  fit  was  to  bras 
that  they  gave  the  name  of  oricbaksB. 
Their  ass  was  copper,  or  rather  bronae. 

It  is  very  difficult  to  form  an  alloy  of  iroa 
and  zinc  Malouin  lias  shown  that  ainc  nay 
be  used  histead  of  tin  to  cover  iron  pbtn, 
a  proof  that  there  is  an  affinity  betweea  tiie 
two  metals.  Tin  and  zinc  may  be  CMfly 
combined,  by  fusion.  The  alloy  is  mach 
harder  than  zinc,  and  scarcely  leas  cfactile. 
This  alloy  is  often  the  principal  tiigrcdieat 
in  the  compound  called  pewter. 

ZINNIA,  in  botany,  so  named  io  hoaov 
of  John  Godofi*.  Zinn,  a  genus  of  the  Sya- 
genesia  Polygamia  Snperflna  <dass  and  or- 
der. Natural  order  of  Compoats  Oppo- 
sitifoliae.  Corj-mbifcra,  Juasieo.  Essestid 
character:  calyx  ovate,  cylindrical,  imbri- 
cate 5  florets  of  the  ray  five,  permaDeot; 
entire;  seed  down,  with  two  erect  awas- 
recepf acle  cha%.    There  are  five  spedes. ' 

ZIRCON,  In  mineralogjr,  the  name  of  a 
genus,  containing  two  ^edea,  riz,  byaciaCk 
and  zircon  :  the  former  will  be  foond  io  the 
alphabetical  arrangement;  we  tbei^oi^ 
proceed  to  the  spedes  zircon,  the  cftief 
colour  of  wliich  is  grey;  but  it  ocean 
through  all  the  varieties  of  green,  blae,  red, 
yellow,  and  brown.  It  is  found  coamasnly 
in  roundish  angnbir  pieces,  which  have  ak 
most  always  rounded  angles  and  edges.  It 
is  likewise  crystallized.  Specific  gravity 
about  4.6.  The  constitoent  parte  are,  ac- 
cording to  Klaproth, 

Zirconia ^g^ 

Oxide  of  iron ^,.    o.5 

^^ .'.'    4.0 

100.0 

It  is  infosible  without  addition  by  the 
blow  pipe ;  vrith  boiax  it  forms  a  colovlesi 
glassi  It  is  found  in  Ceylon,  in  the  aaad  W 
a  river,  accompanied  by  crystab  of  apmeBe, 
tourmaline,  ceyhmite.  It  is  fi^eqvently  cat 
as  a  predons  stone,  and  employed  for  va- 
rious purposes,  p.irticulariy  as  an  oraameat 
in  mourning  dresa.  When  it  k  cut  it  exhi- 
biU,  though  in  a  very  feint  degree,  the  play 
of  colonra  of  the  diamond.  Some  of  the 
varieties  are  frequently  used  by  watch* 
makers  in  jewdling  watches. 
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KIZANIA,  in  botaoy,  a  genns  of  Uie 
Itf  onoe^a  Hexandrta  class  and  order.  Na- 
tural order  of  Gramina,  GramineGe,  Jns- 
sieo.  Essential  character:  male,  calyx 
none;  corolla  ghime  two-valved,  awnless, 
mixed  with  the  females:  female^  calyx 
ixme ;  corolla  gtmne  two-valved,  cowled, 
awned ;  style  two-parted ;  seed  one,  clothed 
'M^th  the  plaited  coroHa.  Tliere  are  two 
species;  viz,  Z.  aqnatica  and  Z.  terrestris. 

ZIZIPHORA,  in  botttiy,  a  genos  of  th« 
XNandriii  Monogynia  class  and  order.  Na» 
tnral  order  of  Verticillatse.  Labiatae,  Jns- 
sieu.  Essential  character:  calyx  filiform; 
corolla  ringent,  with  the  npper  lip  bent 
back  and  entire;  seeds  fbnr.  There  are 
Ibnr  species. 

ZODIAC,  in  astronomy,  a  broad  circle, 
'•rhose '  middle  is  the  ecliptic,  and  its  ex- 
tremes two  circles,  parallel  tliereto,  at  such 
a  distance  from  it,  as  to  bound  or  compre- 
bend  the  excursions  of  the  snn  and  planets. 

The  snn  never  deviates  from  the  middle 
of  the  zodiac,  i  f.  from  the  ecliptic,  but 
the  planets  all  do  more  or  less.  Tlieir 
^n^atest  deviations,  called  latitudes,  are  the 
mcajmre  of  the  breadth  of  the  zodiac,  whicb 
is  broader  or  narrower,  as  the  greatest  lati- 
tude of  the  planets  is  made  more  or  less ; 
accordingly  some  make  it  sixteen,  some 
eighteen,  and  some  twenty  degrees  broad. 
The  zodiac,  cutting  the  equator  obliqnelyi 
makes  an  angle  therewith  of  about  SS^**, 
which  is  what  we  call  the  obliquity  of  the 
zodiac,  and  is  the  Ain's  greatest  declina- 
tion. 

The  zodiac  is  divided  into  twelve  por- 
tions, called  signs,  and  those  divisions  or 
signs  are  denominated  from  the  constella- 
tions which  anciently  posso»ed  each  part; 
but  tlie  zodiac  being  immoveable,  and  the 
Dtars  having  a  motion  from  west  to  east, 
tho<tv?  constellations  no  longer  correspond 
to  their  proper  signs,  whence  arises  what 
we  caU  the  precession  of  the  equinoxes. 

ZOEGEA,  in  botany,  a  genus  of  the 
Syngenesia  Polygamia  Frustranea  class  and 
order.  Natural  order  of  Gompositss  Capi- 
tate. Cinarocephalse,  Jussieu.  Essential 
character:  calyx  imbricate;  corolU  of  the 
ray  lignlate;  down  bristle-shaped;  recep- 
tacle bristly.  There  b  but  one  species,  viz. 
Z.  leptaurea,  a  native  of  the  Levant. 

ZOISITE,  in  mineralogy,  is  of  a  greyish 
colour,  tt  occurs  massive,  and  in  crystals, 
^  which  ar^  imbedded.  It  occurs  in  primitive 
mountains,  principally  in  quartz  with  mica. 
This  fossil  is  placed  between  the  axinite 
and  pistazite^  |U)d  connects  both  species 
together.- 
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ZONE,  in  geography  and  astraaouiy^ 
a  division  of  the  terraqneons  globe,  vritb 
respect  to  fbe  different  degrees  of  heat 
found  in  the  dWerent  parts  thereof.  A 
zone  is  the  6fth  part  of  the  surface  of  the 
earth,  contained  between  two  parallels. 
The  zones  are  denominated  torrid,  frigid, 
and  temperate.  The  torrid  zone  is  a  band 
surrounding  the  terraqneons  globe,  and  ter- 
B^pated  by  the  two  tropics.  Its  breadth 
is  46^58'.  The  equator,  running  through 
the  middle  of  It,  divides  it  into  two  eqnal 
parts,  each'  contahiing  fSP  SP'.  The  an- 
cients imaguied  the  torrid  zone  nninhabi* 
table.  The  temperate  zones  are  two  bands, 
environing  the  globe,  and  contained  be- 
tween the  tropics  and  the  polar  circles: 
the  breadth  of  each  U  43f^  2'.  The  fr^ 
zones  are  segments  of  the  surfoce  of  the 
earth,  tenninated,  one  by  the  antarctic,  and 
the  other  by  the  arctic  circle.  The  breadih 
of  each  is  46°  5a'. 

ZONITES,  in  natural  history,  a  geiius 
of  insects  of  tlie  order  Coleoptera:  an- 
tennse  testaceous;  four  feelers  filiform; 
jaw  entire,  longer  than  the  feelers;  lip 
emarginate.  Tliere  are  eight  species,  found 
chiefly  in  warm  countries.  \ 

ZOOLOGY,  constltntea  that  branch  of 
natural  history  which  relates, to  animals. 
Various  methods  of  arrangement  have,  by 
different  naturalists,  b^n  devised  to  render 
this  branch  of  study  easy  of  comprehen- 
sion, and  familiar  to  the  mhids  of  those 
who  wish  for  a  general  view  of  animated 
nature.  We'shall,  .in  this  article,  give  an  ' 
outline  of  the  linnaean  system,  which  Ium, 
in  the  various  departments  of  the  British 
Encyclopedia,  been  adopted,  as  most  gene- 
rally approved  by  our  own  countrymen, 
and  by  many  philosophers  of  all  countries. 

Linnaeus  divides  the  whole  animal  king- 
dom into  sue  classes,  the  characters  of  which 
are  taken  from  the  internal  structure  of  the 
being  treated  of.  It  may  be  observed,  that 
a  considerable  portion  of  the  bulk  of  ani- 
mals is  composed  of  tubular  vessels,  which 
originate  iti  a  heart:  tlie  heart  propels 
through  the  arteries,  with  the  assistance  of 
their  own  muscular  powers,  either  a  colour- 
less  transparent  fluid,  or  a  red  blood,  into 
the  extremities  of  the  vtms^  through  which 
it  again  returns  to  the  origin  of  motion. 
Insects  and  worms  have  their  drcolatlng 
fluids  a  little  warmer  than  the  surrounding 
medium,  and  in  general  it  is  colonriess; 
but  insects  have  legs  fumbhed  vrith  joints, 
and  worms  iiave  nothing  but  simple  tenta* 
cuHi  at  most,  in  phice  of  legs.  Fishes  hava 
cold  red  blood,  which  is  exposed  to  the  air 
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tiuiilriaed  in  nateriiy  itoeans  of  tlwir  giOt. 
Anpbibia  reeeive  the  air  iato  their  famgs, 
hot  their  h|ood  Ib  likewise  coldt  aud  in  b^ 
lUbes  and  ampUbia  the  heart  has  only  two 
regnlar  cavttiet,  while  that  oT'aniBalt  with 
wam  Mood  has  foor.  Of  the  latter,  the 
OTiparooB  are  birds,  and  are  generally  co- 
Tered  with  featben,  the'viviparoos  are  ei« 
4her  qoadmpeds  or  cetaceous  aniuMk,  and 
aie  fnraisbed  with  oigans  for  socklang  their 
yonog.    See  Physiology. 

Each  of  the  classes  of  anhnals  is  snbdi- 
irided  by  linnsns  into  diffsfeni  orders:  for 
a  scientific  account  of  these  orders,  and 
also  of  the  dassea  fton  whence  they  spring, 
the  reader  is  referred  to  the  several  heads 
of  the  Dictionary  in  the  alphabetieal  order ; 
and  here  we  shall  take  a  cnrsory  view  of 
the  subject,  in  order  to  give,  in  a  short 
compass,  a  sort  ofontlihe  of  the  science. 

The  first  dus,  denominated  Mammalia, 
firom^he  female^s  suckling  its  young,  coar 
prebends  all  viviparous  animate^th  warm 
blood.    These,  with  very  few  exceptions, 
have  teeth  fixed  in  their  jaw  bones ;  and 
from  the  Amn  and  nni^iber  of  these  teeth, 
the  orders  are  distinguished,  except  that  of 
•cetaceous  fishes,  which  is  known  by  the  fins 
that  are  found  In  the  place  of  feet    The 
distmctions  of  the  teeth  are  somewhat  mi- 
nute,  but  they  appear  to  be  connected  with 
the  mode  of  life  of  the  aninml,  and  they 
are  tolerably  natural.    The  first  order,  Pri> 
asates,  contains  man,  monkeys,  and  bats : 
the  second,  Bruta ;  among  others,  the  ele- 
phant, the  ihinoc^os,  the  ant-eater,  and 
the  omitborhynchus,  an  extraordinay  qua- 
druped, faitefy  discovered  in  New  Holland, 
with  a  bill  like  a  duck,  and  sometimes  teeth 
inserted  behind  it;  but  there  are  some  sus- 
picions that  the  animal  is  oviparous.    The 
order  Ferss  contams  the  seal,  the  dog,  the 
cat,  the  lion,  the  tiger,  the  weasel,  and  the 
mole,  most  of  them  beasts  of  prey ;  the 
opossum  and  the  kangaroo  also  belong  to 
this  order,  and  the  kangaroo  feeds  on  vege- 
'  tables,  although  its  teeth  are  like  those  of 
carnivorous  animils.     The  fourth  order, 
Glircs,  comprehends  beavers,  mice,  squir- 
rels, and  hares :  the  fifUi,  Pecora,  camels, 
goats,  she^  and  homed  cattle.  The  sixth 
order,  BellusB,  contains  the  horse,  the  bip- 
popotunos,  and  the  hog.    The  cetaceous 
fishes,  or  whales,  form  the  seventh  and  h»t 
order ;  they  reside  in  the  water,  enveloped 
in  a  thick  clothing  of  fat,  tfast  is,  of  oily 
matter,  deposited  in  ceHs,  which  enables 
their  blood  to  retain  iu  temperature,  not- 
vrithstanding  the  external  contact  of  a  dense 
m«dhun  couiderabty  colder. 


Birds  are  djgfinganhed  from  < 
by  their  l^yjag  eggs ;  Ihey  are  aba  i 
nilly  feathered,  aldNmgh  soase  lewsfe» 
ther  hafay,  and  instead  of  hands,  or  isn- 
legs,  they  have  wiagi.  Their  egfsweca- 
vered  by  a  calcareous  shell ;  and  thejcsa- 
sist  of  a  vrhite,  or  aUramen,  whkfa  asi- 
rishes  the  chick  daring  uMsab^ion,  ud  t 
yolk,  vrhich  is  so  suspended  Wttlan  it,  aits 
preserve  the  side  on  which  the  little  rafr 
ment  of  a  chicken  is  sitn^)^  coatiaBillj 
uppermost,  and  next  to  the  asother  Ihst  ii 
sitting  on  it  The  yolk  is,  in  great  wca- 
sore,  received  into  the  abdOBMn  cf  Ik 
chicken  a  little  before  the  time  of  its  bdsg 
batched,  and  serves  for  iu  snpport,  like  the 
milk  of  a  quadmped,  and  like  the  co^ 
dons  of  young  plants,  until  the  sjsteoi  a 
become  sufiiciently  strong  for  extiactim  i^ 
own  food  out  of  the  ordinary  nutriiaeBttf 
the  species. 

Birds  are  divided,  aeoordmg  to  the  ftns 
of  their  bills,  mto  six  orders :  Acdpitm; 
as  eagles,  vultures,  and  hawks.    PicciSi 
crows,  jaickdaws,  hnnunii^  birds,  and  psr- 
rots.    Anseres ;  as  ducks,  swans,  and  gslk. 
Grallae;    as  herons,  woodcocks,  ad  » 
triches.    Gallinse ;  as  peacocks,  phesailH 
titfkies,  and  common  fowls.    And,  hitift 
Passeres;  comprehending  sparrows,  Isfii) 
swallows,  thrushes,  and  doves.    The  An- 
pbibia are  in  some  respects  very  nearijr  li- 
lied  to  birds:   but   their  blood  ii  little 
warmer   than    the    surrounding  medisn. 
Their  respiration  is  not  neoostrily  ft'' 
formed  in  a  continoal  succession  of  alie- 
nations since  the  whol^of  tfaeurbtooddsei 
not  pass  through  the  hings,  and  the  drcai|h 
tion  may  contmne  without  intenuptisa  is 
other  parts,  although  it  may  be  ioqieded  is 
these  organs,  for  want  of  the  motioo  of  ic- 
spiration.    They  afe  very  tenadooi  of Ifti 
it  has  been  asserted  on  good  authocity,  Ait 
some  of  them  have  lived  many  years  wA- 
out  food,  InckMed  m  hollow  trees,  and  evci 
in  the  middle  of  stones:  and  tliey  0^^'*' 
tain  vestiges  of  life  some  dkyt  after  the  h« 
of  their  hearts.    Hieir  eggs  are  gaittdj 
covered  with  a  nMmbrane  only.    Ther 
have  sometimes  an  mtermediate  stage  d 
existence  in  which  all  their  parts  sre  ssl 
yet  devefoped,  as  we  observe  m  the  tsd- 
pole;  and  in  this  respect  they  resemble  the 
class  of  insects.    They  are  now  univerrfj 
considered  as  divided  mto  two  ordeis  ^'$ 
Reptilia:  as  the  tortoise,  the  drsfSSr  «r 
fiyiug  heard,  the  frog,  and  the  toad;  •& 
tliese  have  four  feet:  Imt  the  anioiab  which 
belong  to  the  order  Serp«ites  are  witbist 
feet    Most  of  tlie  serpentes  are  peiiectiy 
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Innocent,  bot  others  have  iangs,  by  wliicb 
they  instj]  a  poisoooos  flnkl  into  tiie  wounds 
that  ffaey  make.    In  England  the  viper  is 
the  only  venomous  serpent;  it  u  known  by 
its  dark  brown  colour,  and  by  a  stripe  of 
wliitisb  spots  running  along  its  back ;  but 
to  mankind  its  bite  is  sekloro,  if  ever  hpA. 
The  first  three  cJasses  of  animals  have 
.    Inngs,  as  we  have  already  seen,  for  respira- 
tion, and  receive  air  by  the  mouth ;  those 
which  have  giOs,  and  red  btood,  are  fishes, 
residing  either  in  fresh  or  in  salt  water,  or 
indifferently  in  both:  their  eggs  are  involv- 
•        ed  in  a  membrane,  and  have  no  albumen. 
Of  the  six  orders  of  fishes,  four  have  re> 
gular  gills,  supported  by  little  bones  j  and 
they  are  distinguished,  according  to  the 
place  of  their  ventral  fins,  into  Apodes,  aa 
the  eel  and  lamprey :  Jugulares,  as  the  cod : 
Tboracici,  as  the  sole  and  perch :  and  Ab- 
'^         doroinales,  as  the  salmon  and  pike:  dis« 
tinctions  which  appear  to  be  perfectly  arti- 
ficial, although  luefol  in  a  systematic  ar- 
rangement.   The  two  remaining  orders  are 
without  bones  in  the  gills,  those  of  the  one 
^  being  sofV,  and  of  the  other  cartilaginoiis  or 

gristly.    These  are  the  Branchiostegi  and 
'  Cbondropterygii  of  Artedi,  which  limneus, 
from  a  mistake,  classed  among  the  Amphi- 
t  bia.    The  sun  fish,  the  lump  fish,  the  fish- 

i  ing  frog,  and  the  sea-horse,  are  of  the  for- 

mer, and  the  sturgeon,  the  skate,  and  the 
shark,  of  the  la^er  order* 

Insects  derive  tlieir  name  from  being  al- 
most always  divided,  into  a  head,  thorax, 
r  and  abdomen,  with  very  slender  intervenhig 

portions:  although  these  divisions  do  not 
exist  in  all  insects.    They  are  usually  ovi- 
parous :  they  respire,  bnt  not  by  the  month ; 
t  they  have  a  number  of  little  orifices  on 

I  «ach  side  of  the  abdomen,  by  which  the 

I  air  is  received  .into  their  ramified  trachea ; 

and  if  these  are  stopped  with  oil,  they  are 
suffocated.  Instead  of  bones,  they  have  a 
liard  integnment  or  shell.  Their  months 
are  formed  on  constructions  extremely  va- 
rious, but  generally  very  complicated :  Fa- 
bridus  has  made  these  parts  the  basis  of  his 
cfaiisification ;  bnt  from  their  minuteness  in 
most  species,  the  method  is,  in  practice,  in- 
isuperably  inconvenient :  and  the  only  way, 
in  which  such  characters  can  be  rendered 
really  nsefiil,  is  when  they  are  employed  in 
the  subdivision  of  the  genera,  as  determined 
from  more  conspicuous  distinctions.  In- 
sects have  most  fireqoently  jaws,  and  often 
several  pairs,  bnt  they  are  always  so  placed 
as  to  open  laterally  or  horizontally.  Some- 
times, instead  of  jaws,  they  have  a  trunk, 
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or  proboscis.  In  general,  they  pass  through 
four  stages  of  existence,  the  egg,  the  larva, 
or  stiCge  of  growth,  the  pupa,  or  chrysalis, 
n^ch  is  usoally  in  a  state  of  torpor  or  com- 
plete inactivity,  and  the  imago,  or  perfect 
insect,  in  its  nuptial  capacity.  After  the 
last  change,  tlie  insect  most  frequently 
takes  no  food  till  its  death. 

The  linnaean  orders  of  insects  are  the 
Coleoptera,  with  hard  sheaths  to  their 
wings,  generally  called  beetles ;  the  Hemip- 
tera,  of  which  the  sheaths  are  of  a  softer 
natnre,  and  cross  <tech  other,  as  grasshop- 
pers, bugs,  and  plant  lice:  tlie  Lepidop- 
tera,  With  dusty  scales  on  their  wings,  as 
butterflies  and  moths;  the  Neoroptera,  as 
the  libelhila,  or  dragon-fly,  the  mayfly,  and 
other  insects  with  four  transparent  wings, 
bnt  without  stmgs;  the  Hymenoptera, 
which  have  stings,  either  poisonous  or  not, 
as  bees,  wasps,  and  ichneumons ;  the  Dip* 
tera,  with  two  wings,  as  common  flies  and 
gnats,  which  have  faalteres,  6r  baUmdng 
rods,  instead  of  the  second  pair  of  wings; 
and,  lastly,  the  Aptera,  without  any  wings, 
which  form  the  seventh  order,  comprehend- 
ing crabs,  lobsters,  shrimps  and  prawns,  for 
tliese  are  property  insects ;  spiders,  scor* 
pions,  millepedes,  centipedes,  mites,  and  mo- 
nocuU.  The  Monocnios  is  a  genus  inclnd^ 
Jng  the  little  active  insects  found  in  pond- 
water,  which  are  scarcely  visible  to  the 
naked  eye,  as  well  as  the  Molucca  crab, 
which  is  flie  largest  of  all  insects,  being 
sometimes  six  feet  long.  Besides  these 
there  are  se?eral  genera  pf  apterous  insects 
which  are  parasitical  and  mfest  the  human 
race  as  well  as  other  animals. 

The  Vermes  are  the  last  and  lowest  of 
animated  beings,  yet  some  of  them  are  not 
detident  either  in  magnitude  or  in  beauty. 
The  most  natural  division  of  vermes  is  into 
Awe  orders ;  the  l&testina,  as  earth-worms 
and  ascarides,  which  are  distinguished  by 
the  want  of  moveable  appendages,  or  ten- 
taenia,  from  the  Mollnsca,  such  as  the  dew 
snail,  the  cuttle  fish,  the  sea  anemone,  and 
the  hydra,  or  fresh  water  polype.  The 
Testacea  have  shells  of  One  or  more  pieces, 
and  most  of  them  inhabit  the  sea,  and  are 
called  shell  fish,  as  the  limpet,  the  periwin- 
kle, the  snail,  the  mosde,  the  oyster,  and 
the  barnacle.  The  .order  Zoophyta  con- 
tains corallines,  sponj^s,  and  other  com-, 
pound  animals,  united  by  a  common  habita- 
tion, which  has  the  gencjral  appearance  of  a 
vegetable  although  of  anfmal  origin ;  earh 
of  tfie  little  inhabitant**,  resembling  a  hy- 
dra^ or  polype,  imitating  by  its  extended 
Rr 
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arms  the  appearance  of  an  imperfect  flower. 
l*lie  last  order,  InfiLsoria,  u  scarcely  distin- 
giiished  from  tlie  Intesttna  and  Mollosca  by 
uoy  other  character  than  tlie  roinateneflB  of 
the  individnals  belonging  to  it,  and  their 
'spontaneoos  appearance  in  animal  and  ve- 
getable infusions,  where  we  can  discover  no 
traces  of  the  manner  in  wliirh  they  are  pro- 
duced. ^  The  process^  by  which  their  duoi- 
bers  are  sometimes  increased,  is  no  less  as- 
tonishing tlian  their  first  production;  for 
several  of  tlie  genera  often  appear  to  di- 
vide spontaneonsly,  into  two  or  more  parts, 
which  became  new  and  distinct  anmials,  so 
that  in  such  a  case  the  question  respecting 
the  identity  of  an  individual  would  be  very 
difUcnlt  to  determine.  The  volvoz,  and 
some  of  the  vorticellte  are  remarkable  fot 
their  continnal  rotatory  motion,  probably 
intended  for  the  purpose  of  straining  their 
food  out  of  the  water :  while  some  other 
species  of  the  vorticelle  resemble  fungi  or 
coralKocs  in  miniature, 

ZOOPHYTA,  in  natural  history,  an 
order  of  the  class  Vermes.  Zoophyta  are 
composite  animals,  holding  a  medium  be- 
tween animals  and  vegetables.  Most  of 
them  take  root  and  grow  up  into  stems, 
multiplying  life  in  their  branches  and  ded- 
dnous  buds,  and  in  the  transformation  of 
their  anbnated  blossoms  or  polypes,  which 
are  endowed  with  spontaneous  motion. 
Plants,  therefore,  resemble  zoophyta,  but 
arc  destitute  of  anunation  and  the  power 
of  loco-motion;  and  zoophyta  are,- as  it 
were,  plants,  but  furnished  with  sensation 
and  the  organs  of  spontineous  motion. 
Of  these  some  are  soft  and  naked,  and 
ethers  are  covered  with  a  hard  shell :  the 
former  are  by  some  naturalists  called  zoo- 
phytes, and  the  hitter  are  denominated 
litiiophy tes.   There  are  fifteen  genera^  m. 

Alcyoniutn  Madrepora 

«Antiputhes  Millepora 

Cellepora  Pennatuhi 

CoralKna  Sertularia 

FhBtra  Spongia 

Gorgonm  Tubipora 

Hydra  TnbiUaria. 
Isis  ' 

The  coral  reefs  that  surround  Inany 
islands,  particuku-ly  those  id  the  Indian 
Archipelago,  and  roimd  New  Holhuid,  are 
formed  by  varioiffi  tribes  of  these  animals, 
particularly  by  the  Celleporai  Isis,  Madre- 
pora,  Millepora,  and  Tubipora.  The  ani- 
mals form  these  corals  with  such  rapidity, 
that  enormous  masses  of  them  very  ^eediiy 
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appear  where  there  were  scarc^  anyBMAt 

of  such  reefl  before. 
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ZaSTERA,  m  boteny,  a 
Monandria  Monogysia  dasa 
Natural  order  of  Inawlats.  Aroidat^Jm 
sieu.  Essential  character:  spadix  fiocar, 
within  the  sheath  of  the  leaves,  flower  bear* 
ing  on  one  side;  caiyxuonej  coralla  aooe; 
anther  sessile,'  oppoMie  to  the  gens;  ^ 
mas  twe^  linear;  capsule  vne-aeeded.  Time 
IS  but  one  spedea,  m.  Z.«l«riM^  gr^s- 
wraek,  and  many  varieties. 

ZWTNGERA,  in  botany,  so  named  fitn 
Theodoms  Zwin|er,  Professor  of  Anatoay 
and  Botany  at  Basil,  a  genus  of  the  De> 
candria  Monogynia  dass  and  order.  Na- 
tural order  of  Terebmtaoeae,  Jnssiea.  Es. 
sentbl  character:  calyx  five-parted;  petab 
fi^e;  filaments  widened  at  the  Bote,  baity; 
capsule  five,  coriaceous,  oo&aeeded,  i^ 
scrted  into  a  fleshy  ^ceptacle.  There  n 
bat  one  spedes,  tnz.  Z.  amara,  a  native  ef 
the  woods  of  Guiana. 

ZYGIA,  in  natural  history,  a  genns  of 
msects  of  the  order  Coleoptei^:  aotea- 
me  moailiform ;  feelers  equal,  fUifonn ;  ^ 
elongated,  membranaceous;  jaw  ooe-toolb- 
ed.  There  is  Only  one  species,  riz.  Z.  ob> 
longa,  which  is  found  in  the  East 

ZYGOPHYLLUM,  in  botany,  ten. 
caper ^  a  genus  of  the  Decandna  Mooogym 
ckss  and  order.  Natural  order  of  Gf«- 
nales.  Rutacev,  Jussieu.  Essential  cha- 
racter: calyx  five-leaved ;  petals  five ;  nac- 
tary  ten-leav^ed,  covering  the  gem,  and 
bearing  the  stamens;  capsule  five-celled. 
There  are  fourteen  species;  of  tbew  the 
following  may  be  noticed :  Z.'foetidani,  fetid 
beaI^caper :  the  le^es  of  this  pbot  staad 
on  long  footstalks,  and  diffuse  widely  a 
strong  foxy  smell :  it  flowers  froai  Jdy  U 
September.  The  fruiting  pedonde  tarn 
"back,  whence  its  trivial  name  rr  tr nfm  ii 
It  is  a  native  of  the  Cape  of  Good  Hope. 
Z.  morgsana,  four-leaved  bean-caper :  te 
a  slinibby  stem,  divided  into  nuny  ine- 
gularjointed  branches,  rishog  fbar  ok  n 
feet  high ;  leaves  thick  and  soccnleat,  and 
placed  by  fours  at  each  joint,  two.  on  each 
side  the  stalk  opposite;  the  fimit  Ims  f«ar 
membranaceous  wings,  resemblii^  tlie  aaib 
of  a  mill.  Z.  arboreum,  tree  bean-€^«, 
is 'a  very  handsome  tree,  forty  feet  high, 
with  a  very  large,  thick,  elegant  head; 
trunk  upright,  dividing  into  nnmeions  ap- 
posite branches ;  flowers  inodorous,  laigr, 
handsome,  which  give  the  tree  a  most  heaa- 
tiful  appearance  when  ia  bloom. 
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ADHESION,    second   paragraph :   for 
ajbout  the  same  timcy  read,  about  the  year 
1713. 

i^UANS.  For  defeDCc  of  low  Ariamsm, 
read^  defence  of  Ariamsm, 

ASTRONOMY.  Ir  the  fourteenth  page 
of  this  article,  near  the  top  of  the  first 
column,  read,  instead  of  what  is  there 
found,  *'  Tlie  diameter  at  the  poles  is  7,893 
English  miles;  at  the  equator  it  is  7,9'28 
miles." 

CAULIS  b  referred  to  from  Acaulose  ; 
the  reference  should  have  been  made  to  the 
article  Botany. 

CONCHA.  Instead  of  this,  the  refer- 
ence should  have  been  to  Shell. 

Corn  laws  is  referred  to  from  the  article 
BoiJNTY }  the  reference  should  have  been 
to  the  article  Corn  trade. 

COUTCHOUC.    Read  Caoutchouc 

CYCLE  is  referred  to  from  Calendar, 
but  the  reference  should  have  been  made  to 
Chronology,  where  an  account  of  the  se- 
▼eral  cycles  will  be  found. 

£QU ATONAL.  Read  Equatorial. 
'  FISHING  flks  have  been  referred  to 
from  the  article  AkoliNg,  and  l>eing  omit- 
ted in  the  alphabetical  order,  we  add  in  this 
place,  that  a  fishing  fly  is  a  bait  used  in 
angling  for  various  kinds  of  fish.  The  fly 
is  either  natural  or  artificial,  llie  chief  of 
the  natural  flies  are  the  '<  stobe  fly,"  found 
under  hollow  stones  at  the  sides  of  rivers, 
between  April  and  July ;  it  is  brown  with 
yellow  streaks,  and  has  laige  wings :  the 
**  green  dmke,"  found  among  stones  by.  ri- 
ver sides ;  it  has  a  yellow  body  ribbed  with 
icreen,  it  is  long  and  slender,  with  wing» 
like  a  butterfly,  and  is  common  in  the 
spring :  '*  the  oak  fly,"  found  In  the  body  of 
an  oak  or  ash,  is  of  a  brown  colour,  and 
common  during  the  summer  months:  the 
^  palmer  fly,"  or  worm,  found  on  the  leaves 
of  plants,  when  it  assumes  the  fly  state 
from  that  of  the  caterpillar ;  it  is  much  used 
in  trout  fishing :  the  **  ant  fly,"  found  in  ant 
bills  from  Jnne  to  September:  flie  <<  May 
fly"  is  to  be  fonnd  phiying  at  the  river 
side,  especially  before  rain :  and  the  <*  bla^k 
fly,"  which  is  to  be  found  upon  every  haw- 
thorn after  the  buds  are  off.    There  are 


two  ways  to  fish  with  natural  flies,  either 
on  the  surface  of  the  water,*  or  a  little  un- 
derneath it.  In  angling  for  roach,  itace, 
&C.  the  fly  should  be  allowed  to  glide  down 
the  stream  to  the  fish,  but  in  very  still  wa- 
ter the  bait  may  be  drawn  by  the  fish^ 
which  will  make  him  eagerly  pursue  it. 

There  are  many  sorts  of  artificial  flies  to 
be  had  at  the  shops ;  they  are  made  in  imi- 
tation of  natural  flies,  and  the  rules  for 
using  them  are  as  foUow.  Keep  as  far  from 
the  water's  edge  as  may  be,  and  fish  down 
the  stream  with  the  snn  at  your  back,  the 
line  must  not  touch  the  water.  In  clear  ti- 
vers  the  angler  most  use  small  flies  with 
slender  wings,  but  in  muddy  waters  a  burger 
fly  may  be  used.  After  rain,  when  the  wa- 
ters are  muddy,  an  orange  coloured  fly  may 
be  used  with  advantage ;  ia  a  clear  day, 
the  fly  most  bedight  coloured,  and  in  da^k 
waters  the  fly  mast  be  dark.  The  Une 
shonld  ia  general  be  twice  as  long  as  the 
rod :  but,  after  all,  much  will  depend  >Dn  a 
quick  eye  dnd  active  band.  Flies  made 
for  catching  salmon  must  have  their  wings 
standing  one  behind  the  other.  This  fish  is 
said  to  be  attracted  by  the  gaudiest  colours 
that  can  be  obtained  j  the  wings  and  'tail 
should  be  long  and  spreading. 

FRANKS,  or  fiankhig  .letters,  which 
ought  to  have  been  inchided  in  the  article 
PosT'Officb,  is  a  privilege  that  'has  been 
enjoyed  by  members  of  parUameot  from  the 
first  ins^ntion  of  the  post-office.  The  ori- 
ginal design  of  this  exemption  vras  that  they 
mi|^it  correspond  fireely  with  their  consti- 
tnents  on  the  business  of  the  nation.  For 
many  years  it  was  sufficient  to  fraak  a  let- 
ter or  packet,  that  imy  member  of  parlia- 
ment subscribed  his  name  at  the  bottom  of 
the  cover.  By  degrees,  however,  this  pri- 
vilege was  so  much  abused,  that  it  was 
enacted  that  no  letter  should  pass  free,  un- 
less the  whole  direction  was  in  the  h^nd 
writing  of  the  member,  and  his  subscription, 
annex^ :  a  subsequent  act  obliges  the 
member  to  write  not  only  the  full  durec- 
tion,  but  to  note  the  town  at  which  the 
office  is  where  the  letter  is  sent  from. 
A  member  of  pariiament  can  frank  only  ten 
letters  on  each  day,  and  receive  fifteen 
Rr  t 
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fxte  of  postage  i  each  of  which  miut  weigh 
less  tliaii  one  onnce. 

GAURS.  This  word  having  been  re- 
ferred to,  it  is  necessary  to  mention  that 
the  Ganrs  are  an  ancient  sect  of  magicians 
in  Persia,  where  they  are  employed  in  the 
meanest  offices,  and  vilest  dmdgery.  They 
are  said  to  be  harmless  in  their  manners, 
zealous  in  their  opinions,  rigorous  in  their 
morals,  and  exact  in  their  dealing?.  They 
profess  the  worship  of  one  God  alone,  the 
belief  of  a  resurrection,  and  a  future  judg- 
ment, and  utterly  detest  all  idolatry.  They 
perform  their  acts  of  worship  in  the  pre- 
sence of  fire,  for  which  they  have  much 
veneration,  regarding  it  as  the  most  perfect 
emblem  of  the  living  and  invisible  God. 
'  They  exhibit  the  same  marks  of  respect  for 
Zoroaster  that  the  Jews  have  for  Moses, 
esteeming  him  as  a  prophet  sent  firom  God. 
GUIAC  Read  Guaiacum. 
HOWITZ,  or  Howitzer,  in  military 
affiurs,  a  kind  of  mortar  mounted  upon  a 
field  carriage  like  a  gun.  The  difl^nce 
between  a  mortar  and  a  howitzer  is,  that 
the  trunnions  of  the  first  are  at  the  end, 
and  of  the  other  in  the  middle.  The  inven- 
tion of  hovntters  is  of  much  later  date  tiian 
that  of  mortars.  The  construction  is  va- 
rious, but  the  chamber  is  always  cylindri- 
cal. They  are  distinguished  by  the  diame- 
ter oC  the  bore.  A  battery  of  howitzers  is 
formed  in  the  same  way  as  a  gun-battery, 
only  the  embrasures  are  at  least  a  foot  wi- 
der^  on  account  of  the  shortnesa  of  the 
howitier. 

JESUITS.  In  this  article,  for  Loyofy 
and  173(i,  read  LayoU  and  1538. 

LINARIA  has  hem  referred  to  firom 
Linnet,  which  is  a  species  of  Fringilla, 
and  under  that  article  the  description  will 
be  found. 

MUSTELA  has  been  referred  to  from 
Ferret,  &c.  but  the  reference  should  have 
been  to  Viverra,  where  the  principal  spe- 
cies are  described. 

NAZARENES,  in  church  history,  has 
been  referred  to  from*  the  article  Enro- 
NiTESs  and  being  omitted  in  its  proper 
place,  we  may  observe  here,  that  it  yfzs  a 
name  originally  applied  to  Christians  in  ge- 
neral, as  followers  «f  Jesus  of  Nazareth  ; 
but  was  afterwards  restrained  to  that  sect 
uho  endeavoured  to  blend  the  institudona 
of  the  Mosaic  law  with  those  which  are 
peculiar  to  the  gospel. 

NECROMANCY  being  referred  to,  we 
define  the  term  ai  a  species  of  pretended 


divinatiOD,  pertbraed  by  lauiwg  tbe  deaai 
and  extorting  answeiB  firami  them. 

PERSICA  was  referred  to  from  Nbcta- 
RiNB,  but  the  reference  diookl  have  beea 
to  Amtgdalus,  of  which  gemn  the  per- 
sica,  or  nectarine,  is  only  a  species. 

PRINTING,  st€rM<Srpe.  Inthesecoad 
paragraph,  for  6y  the  Jesuits,  read  sajr  the 
Jesuits.    See  Stereotype. 

STAMP  duties,  a  branch  of  tfie  pabBc 
revenue,  raised  by  requiring,  that  all  deeds 
or  documents,  in  order  to  be  valid,  AtSi  be 
written  on  paper  or  parchment  bearing  a 
public  seal  for  whidi  a  tax  is  paid.    T1h» 
mode  of  taxation  vras  introduced  into  Eng- 
land in  1671,  by  ^  an  act  for  laying  an  'mt- 
position  on  proceedmgs  at  law  f  but  the 
act  m  1694  for  imposing  several  Vtatiea  apea 
vellum,  parchment  and  p^>er,  may  be  c«o- 
sidered  as  the  commencement  of  the  pre- 
sent Stamp  Ofiice,  as  a  particular  act  «f 
commissioners  was  then  appointed  for  na- 
nagmg  the  duties.    These  duties  at  fint 
were  to  continue  only  for  a  limited  period, 
but  about  the  year  1698  several  new  eaes 
were  granted  to  continue  for  ever,  to  wkkh. 
additions,  almost  vritfaont  end,    baire,   at 
different  tones,  been  smce  made,  as  wOl  ap- 
pear from  the  foUowfaig  statement    The 
total  gross  produce  of  the  stamp  dotiea^  ia 
the  y(»r  1713,  was  107,7791.,  the  cbaq^et 
of  management   of  which   amoonted  lo 
14,t962.,  leaving  a  nett  produce  of  ooly 
93,483{.    In  1723,  the  nett  prodace  had 
increased  to  130,4091.;  and  it  i 
ceeded  thb  amount  till  1757, 
new  stamp  duties  vrere  imposed,  by  wUch 
the  total  nett  amount  of  this  reTCane  jmi 
Increased  to  267,7351:  in  1766  it  aaMMBl- 
ed  to  285,266{. ;  and  no  material  addttioas 
were  made  till  towards  the  coo^aaMM  «f 
the  American  war.    In  1782,  a  daty  was 
imposed  on  fire-insurances,  whicby 
not  actually  collected  by  mcaoi  of  sn 
vras  classed  vrith  the  stamp  duties,     fa 
1784,  additional  duties  were  laid  oa  geil 
and  silver  plate.     In  1785,  dntiea 
laid  on  pomorses,  quack  medicines,  ( 
licenses,  attordeys*   licenses,   and  paws- 
brokers  ;  all  of  which  were  deemed  stamp 
duties,  and  considerably  augmented  the  aa- 
nnal  amount    Bpt  a  far  greater  increase 
took  pfaKie  in  the  coone  of  the  war  whidi 
began  in  1793,  daring  which  new  stui^ 
duties  were  imposed  on  receipts,  biHs  of 
exchange;    attorneys'    articles,    sea-imui 
ances,  licenses  to  wear  hair-powder,  bone- 
dealers*    licenses,    legacies,    bats,    stage- 
ooachesy  deeds,  armorial  beaiingo. 
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ttotes,  medicines,  and  several  ottier  articles, 
which  soon  increased  this  branch  o^  the  re- 
▼enae  to  more  than  double  its  former 
amount;  and  it  is  a  mode  of  taxation  which 
it  is  in  general  so  difficult  to  evade,  and  is 
attended  with  such  a  comparatively  small 
expense  in  collecting,  that  there  can  be  lit* 
tie  doubt  that  it  will  be  extended  as  far  as 
possible. 

The  total  produce  of  stamp  duties  of 
Great  Britain  the  year  ending  in.  January, 
1806,  was  4,194,)85{.  128.  lOJd.  This  sum 
was  sul>ject  to  some  deductions,  but  when 
these  were  made,  the  produce  was  little  less 
than  four  millions  sterling.  The  expense 
of  collection  amounts  to  3^  percent  on  the 
gross  revenue.  The  foUowiog  are  some  of 
tlie  principal  stamp  duties  in  which  the  pub- 
lic are  most  interested,  payable  after  the 
lOUi  of  October,  1803. 

RBCBIPTS,  BILLS  OF  EXCHANGE,  &C. 

{.    S.    d. 

Receipt  for  the  payment  of  mo- 
ney amounting  to  2Z.  and  under  101.  0    0    2 

To  XOl.  and  under  iOl 0    0    4 

To  20/.  and  under  50L    0    0    8 

To  601.  and  under  100/ 0    1    0 

To  1001.  and  under  2002 0    2    0 

To  2002.  and  under  5002.    ......  030 

To  5002.  or  upwards   0    5    0 

In  full  of  all  demands 0    6    0 

N.  B.  Any  general  acknovvledgment  of 
the  settlement  of  any  account  or  debt,  where 
the  amount  is  not  specified,  b  liable  to  the 
doty  of  6s. 

Inhmd  BiU  of  Exchangey  draft,  or  order 
for  payment  to  bearer,  or  order,  on  de- 
mand, or  otherwise :  * 

2.   ^  d. 
Amounting  to  40«.  and  not  ex- 

ceedmg  52.  5s. «...  0    1  0 

Above  52. 5s.  to  302.. 0    1  6 

Above  302.  to  502 0    2  0 

Above  502.  to  1002 ; 0    3  0 

Above  1002.  to  2002.  ..  ...g|..  0    4  0 

Above  2002.  to  5002 .~..  0    5  0 

Above  5002.  to  1,0002. 0    7  6 

Above  1,0002.  to  3,0002. 0  10  0 

Abote  3,0002 10  0 

N.  B.  Every  species  of  order,  or  receipt, 
'which,  being  given  as  a  consideration  for 
money,  enables  the  payee  to  receive  the 
sum  expressed  therein  Irom  a  third  person, 
is  considered  as  a  bill  of  exchange;  except- 
ing drafts  to  bearer ondemand  drawn  on  any 
banker  residing  withu  10  miles  of  the  place 


where  the  same  is  drawn,  provided  thephiee 
be  specified  thereon.     Bank  bilb  and  bank 
post  bills,  and  litis  drawn  for  wages,  dec. 
of  navy  and  army,  are  exempted  from  the  " 
duty. 

Foreign  BiU  of  Exehangey  if  dravm  sin- 
gly, the  same  duty  as  tiie  inland.biU.  Drawn 
in  sets :  for  every  bill  of  each  set  not 

2.   $.  d, 

£xceedmgl002 0    10 

Above  1002.  to  2002 0    2    0 

Above  2002.  to  5002.    0    3    0 

Above  5002.  to  1,0002.     0    4    0 

Above  1,0002.  to  3,0002. O    5    0 

Above  3,0002.  0  10    0 

Promissory  Note  to  bearer  on  demand, 
(mtended  to  be  re-issued) : 

2.  s,  d. 

Not  exceeding  12.  Is.- 0    0    4 

Above  12.  is.  to  22.  2«.  , 0    0    8 

Above  22.  22.  to  52.  5s.    0    10 

Above  52. 52:  to  202. 0    1    G 

Above  202.  to  302 0    3    0 

Above  302.  to  502. 0    4    6 

Above  502.  to  1002 0    7    6 

Promissory  Note  in  any  other  manner  than 
to  bearer  on  demand,  (not  re-issoable) : 

2.   t.  d. 

Amountmg  from  40s.  to  52.  5s.    0    1  o 

Above  52. 5s.  to  302 0    1  6 

Above  302.  to  502.    0    2  0 

Above  502.  to  1002 0    3  0 

Promissory  Notey  either  to  bearer  on  de- 
man^,  gr  in  any  other  manner,  (not  re-issu- 
able): 

2,   s.  d. 

Above  1002.  to  2002 0,4    0 

Above  2002.  to  ^02 0    5    6 

Above  5002.  to  1,0002 0    7    6 

Ab9vel/)002.  to  3,0002 0  10    0 

Above  3,0002.  i    0    0 

PROBATES  OF  WILLS,    OR    LBTTERS  OF 
ADMINISTRATION. 

2.    S. 

Above  the  value  of  202.  and  un> 

deri002. o  lo 

Of    5002.  and  under  2002.  2  0 

200      300 5  0 

300      450 8  0 

450       600  11  0 

600       800   ,...-...  15  0 

*     800       1,000  22  0 

1,000       ......      1,500  30  0 

1,500       2,000  40  O 

2,0P0       3,500  .........  50  0 

3,500       5,000  .........  60  0 

5,000       7,500  ...; 75  O 
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h  g. 

7,500«.andundcrlO,06oL 90  0 

10,000       1«^00     110  0 

12,500   15,000  135  0 

15,000   17,500  160  0 

17,500   «0,000  185  0 

20,000       25,000     flO  0 

25,000       30,000     260  0 

30,000      35,000     310  0 

35,000       40,000     ......  360  0 

40,000       45,000     410  0 

45,000       60,000     460  0 

50,000       60,000     550  0 

60,000       70,000     650  0 

70,000       80,000     750  0 

80,000       90,000     850  0 

90,000       ...      100,000     950  0 

100,000  ...      125,000      ...  1,200  0 

125,000  ...     150,000      ...  1,400  0 

150,000  ...     175,000      ...  1,600  0 

17.'>,000  ...     200,000      :..  2,000  0 

200,000  ...     250,000      ...  2,500  0 

250,000  ...     300,000      ...  3,000  0 

300,000  ...     350,000      ...  3,500  0 

3.50,000  ,  ...     400,000      ...  4,000  0 

400,000  ...     500,000      ,u  5,000  0 

500,000      or  upwards 6,000  0 

Probates,  &c.  of  seamen,  marines,  or  sol- 
diers; exempted. 

LEGACIES. 

All  legacies,  pecuniary  or  speciBc,  out  of 
personal  estate,  or  charged  pu  real  estate ; 
and  all  residues  o(  personal  estate,  whe- 
ther devised  by  will  or  accruing  by  sileces- 
sion,  and  all  shares  and  residues  arising  Ifom 
the  9ale  of  real  estate  under  a  will.  If  the 
^loe  amounts  to  or  exceeds  202.  a  duty  per 
cent  as  fotlpws : 

To  children  of  the  deceased,  or  dieir  de> 
scendatits,  li. 

To  a  brother  or  sister  of  the  deceased, 
pr  their  descendants,  91, 10$, 

To  a  brother  or  sister  of  the  deceased'^ 
lather  or  mother,  or  their  descendants,  4/. 

To  a  brother  or  sister  of  the  deceased's 
grandfather  or  grandmother,  or  their  de- 
scendants, 5L 

To  any  collateral  relation,  or  to  a  stran- 
ger in  blood,  10/. 

The  husband  or  wife  of  the  deceased  is 
'  exempt  from  the  above  duties* 

ANNUAL  I.1CENCB8. 

licence  to  appraiser  (not  a  licensed  auc- 
tioneer) aannal,  6s. 

To  any  banker.  Sec.  who  shall  issue  any 
promissory  note  payable  on  demand,  and  be 
fe-issnabie,  20/. 

For  Sjclling  medicines,  &c.  liable  to  duty 


under  said  act,  44  George  III.  c.  98,  (b» 
aify  called  quack  medicines) : 

In  London  or  Westminster,  (or  witbia  (k 
two-penny  post),  and  in  Edroburgfa,  2/. 

In  any  other  city,  boroogh,  or  town  eor- 
porate,  or  in  Manchester,  Birmiogliaa  or 
Sheffield,  10s.    In  any  other  place,  5s. 

For  exercisfaig  the  trade  of  a  pawnbroker: 

In  London  or  Westminster,  or  two^peniy 
post  district,  lOi    In  any  otber  place,  A 

By  postmasters  or  penoos  letting  to  kiie 
horses  for  travelling  post,  by,  the  mile,  or 
from  stage  to  stage,  or  ^  •  day,  orlbrar; 
less  period  than  28  days,  for  drawiagcv- 
riages  used  m  traveUmg  post,  5s. 

By  persons  keeping  public  stage  coacbtt 
or  carriages,  for  each  carriage  so  kept: 

If  canying  4  inside  paaoengers,  5t. 

More  than  4  and  not  more  than  6,  6f. 

More  than  6  and  not  BKire  than  8,  7s. 

More  than  8  and  not  more  than  10,  9l 

More  than  10,  9#. 

Childreji  in  lap  are  excepted  from  the» 
veral  numbers. 

PROCEEDINGS  IN  THE  COUBTS. 

Duties  on  Law  Proceedings,  in  tbeooaits, 
to  be  paid  in  respect  of  every  skin,  sheet, 
kc,  except  where  they  are  imposed  acoevi* 
in^  to  the  number  of  vrords,  or  othenme 
expressly  charged. 

BflSCELLANKOCS. 

As  fellow  of  the  College  of  Pbysidnf, 
in  England  or  Scotland,  201. 

By  license  from  the  College  of  Fkja- 
ehms  to  practise  within  sefen  oules  of  the 
metropolis,  10/. 

Matriculation  in  an^  nuivenity  ia  Gieit 
Britain,  lOs. 

To  the  degree  of  batchelor  of  arts  is  «• 
dinary  course,  3/. 

By  special  grace,  royal  BMuidate,  er  mk 
bility,  or  otheprise  ont  of  ordinaiy  coane, 
5/. 

Any  otber  degree  m  the  ordinary  eoww 
of  the  umipsity,  6/.  Out  of  the  oHimiT 
course,  lOi; 

To  the  degree  of  M.  D.  in  either  «f  •the 
nniversities  in  Scotland,  tO/. 

Advertisements  in  the  London  Oasettew 
any  public  newspaper,  Ss. 

Agreement^  or.  Memm.  of  Agieeaiert, 
made  in  England  under  hand  only,  or  is 
Scotland  without 'any  clause  of  regikfatisa, 
and  not  otherwise  charged  nor  exprcvlf 
exempted  in  the  schedule;  the  sntlv 
tliereof  being  of  Hie  value  of  20/.  or  tp- 
^rds,  and  containing  not  more  than  i^ 
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Vfotfk,  inckiding  any  schedule,  &o.  t6s» 
CootainiDg  more  than  1,080  words,  12. 10s. 
And  farther  for  every  1,080  words  beyond 
the  first  1,080,  1/.   , 

Almanack  Of  Calendar  for  the  year,  or 
less,  If.  If  for  more  years^  then  for  each 
year  for  which  it  shall  serve^  Is.  Perpe- 
tual Afanaoack,  lOs. 

Calendars  or  perpetual  almanacki,  ia  bi- 
bles or  prayer  books,  excepted. 

Appraisement  of  estate,  real  or.  persona', 
in  any  case  whatsoever,  except  appraisement 
by  order  of  an  admiralty  court,  amount 
not  exceeding  501.,  9s.  6d. — Exceeding  50/. 
to  1002.,  5s.— Exceeding  100/.  to  200(.,  10s. 
•—Exceeding  tool  to  5002.,  15s.-r£xceed- 
ing  5002.,  12. 

Artidei  tf  Af>prenHee$hip  and  Clerkship, 
Any  profession  or  trade,  &c.  except  attor- 
nies  and  others  specificaliy  charged,  where 
the  premium  does  not  amount  to 

2.  s.   d. 

302. 0  15    0 

302.  and  under      502 1  lO    0 

502.  1002.  2*10    0 

1002 2002 5     0     0 

2002.  3002^ 10    0     0 

'       3002.  4002.  15     0    0 

4002 5002.  20    0     0 

5002 6002.  ......25    0    0 

6002.  8002.  30    0    0 

8002 1,0002 40    0    0 

1,0002.  or  upwards 50    0    0 

Bond  in  England,  and  personal  bond  in 
Scotland,  as  security  for  a  definite  sum 

I.  $. 

NM  exceeding  1002.  1  0 

Exceeding         1002,  to     3002....  1  10 

3002.  ...      5002.  ...  2  0 

5002.  ...   1,000/.  ...  3  0 

1,0002.  ...  2,0002.  ...  4  0 

2,0002.  ...  3,0002.  ...  5  0 

3^0002.  ...   4,0002.  ...  6  0 

4,0002.  ...   5,0002.  ...  7  0 

5,0002.  ...10,0002.  ...  9  0 

...; 10,0002.  :..15,0002.  ...12  0 

15,0002.  ...20,0002.  ...15  0 

20,0002 20  0 

Where  the  total  amoont  of  the  money 
aecured,  ,or  to  be  ultimately  l«coverable, 
shall  be  uncertain,  bemg  for  money  to  be 
hereafter  advanced,  or  to  become  due  on 
account  current,  201 

Certificate  to  be  taken  out  yearly,  by  at- 
tomies,  solicitors,  or  procton,  in  England ; 
and  by  writers  to  the  signet,  solicitors, 
agents,  attomies,  or  procurators,  in  any  of 
Ike  courts  in  Scotland  -,  notaries  public  in 


England  and  Scotlaad ;  and  also  by  every 
sworn  clerk,  derk  in  court,  and  other  offi- 
cer, who  shall  act  in  any  of  the  above  ca- 
pacities for  any  other  eraolnment  than  the 
regular  emolument  of  the  ofllce :  when  re- 
siding vrithin  the  limits  of  the  twopenny 
post  in  England,  or  within  the  city  or  shire 
of  Edmburgh,  and  if  he  shall  have  been  ad- 
mitted 3  years  or  upwards,  102.  Or  if  not 
so  long  admitted,  52.  When  residing  else- 
where; and  admitted  for  tliree  years,  or 
upwards,  6l,  Or  if  not  so  long  admit- 
ted, 312. 

Conveyance  (whether  grant,  assignment, 
transfer,  renunciation,  or  of  any  other  de- 
scription whatever)  on  the  sale  of '  any 
lands,  rents,  dr  otiier  property,  real  or  per- 
sona], heritable  or  moveable,  or  of  any 
right,  title,  uiterest,  &c.  in  the  same ;  for 
the  principal  or  only  deed  whereby  such 
property  shall  be  granted  or  conveyed  to 
or  vested  in  the  purdiaser,  Sec, 

Where  the  purchase-money  (which  slall 
be  truly  expressed  therein)  shall  not  amount 
to  502.,  15s. 

Is. 
To        502.  and  not  to      1502. ...     1    0 

1502 3002....    1  10 

3002 5002. ...     2  10, 

5002 7502. ...    5    o] 

7502 1,0002....    r  10 

1,0002 2,0002. ...  10    0 

2,0002 3,0002. ...  20    0 

3,0002. 4,0002...    30    0 

4,0002 5,0002....  40    0 

5,0002.  7,5002w...  50    0 

7,5002 10,0002....  75    0 

10,0002 15,0002.. ..100    0 

15,0002 20,0002.. ..150    0 

20,0002 30,0002.  ...200    0 

30,0002 40,0002.... 300    0 

40,0002.  50,0«02,  ...400    0 

50,0002.  or  upwards  500    0 

Grani  of  the  dignity  of  a  Doke,  2002. ; 
Marquis,  2002.  j  Earl,  2002. ;  Viscoapt,1502. ; 
Baron,  1(K)2.;  and  Baronet,  502.     Of  a     - 
cong6  d'elire,  202.    Of  the  royal  assent  to 
the  election  of  Archbishop  or  Bishop,  202. 
Grant   under  the  great  or  privy  seal 
firom  the  civil  list,  6lc,  (not  part  of  ammal     ^ 
supplies  or  voted  by  parliament) ; 

2.   s. 

Under    1002.  1  10 

1002.  and  not      2502.  .,.    4    0 

2502.  5002.  ...  10    0   ■ 

5002 *  7502.  ...  20    0 

......        7502 1,0002.  ...  30    0 

1,0002.    or   upwards,   for 
every  1002.  thereof  „. 5    O 
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Of  any  ammity  or  pensiooy              /.  «. 

Vnder   iOOL  per  annum i  lo 

100/.  and  not     3002.    ...      4  0 

«00/.  400i.    ...    10  0 

......      400/ 600L   ...    20  0 

600/ 800/,   ...    30  0 

......       8002 1>000/.    ...    40  0 

1,000/.  or  upwards 50  0 

But  in  casea  of  r^ewal  only,  l/.  lOs. 

Grant,  of  any  oidce,  or  employment,  by 

letters  patent,  deed,  or  other  writing,  the 
salary,  fees,  Ike,  not  amounting  to 

50/.  per  annum    i  lo 

50/.  and  not        100/ 3  0 

nOO/ 200/ 5  0 

200/ 300/ 10  0 

300/.  500/ 20  0 

500/ 750/ 30  0 

750/ t,000/.  40  0 

1,000/ 1,500/ 50  0 

1,500/ 2,000/ 75  0 

2,000/ 3,000/. 100  0 

3,000/.  per  ami.  or  upwards    ...  150  0 

Mortgage,  conditional  surrender  hy  way ' 
of  mortgage,  &c.  wadset,  conveyance  in 
trust,  defeasance,  or  other  deed,  Intended 
as  a  security  by  way  of  mortgage,  where 
the  same  shall  be  made,  as  a  security  for 
the  payment  of  any  definite  sum  of  money, 
advanced  or  lent  at  the  time,  or  previously 
/due  and  owing,. or  forborne  to  be  paid,  be- 
ing  payable. 

Is. 

Not  exceeding  50/.    o  15 

Exceeding 


to 


.  1 
.  1 
.  f 
.  3 
.  4 
.  5 
.  6 
.  7 
.  8 
10 
12 
..^5 


50/. 
100/. 

•     150/. 

300/. 

^ 500/. 

1,000/. 

'  t,000/. 

SfiOOU 

4,000/. 

•5,000/. 

10,000/. 

15,000/. 

20,000/.    ....A 20 

This  ad  valorem  duty  is  chargeable  only 
on  me  part  of  the  mortgage  deed,  the 
other  being  liable  as  a  common  deed.  It 
is  not  cliargeable  on  mortgages  made 
merely  for  further  assurance,  in  cases  where 
the  ad  mUnm  duty  has  been  paid  on  other 
deeds.  \ 

Newspapen,  (For  every  half  sheet  double 
demy,  or  sheet  of  single  demy)  S^d, 

Pamphlets,  of  half  a  sheet  or  less,  ^  not 
exceeding  a  sheet,  id. 


XPOL 
...  150/. 
...  300*. 
...  500/. 
...  1,000/. 
...  2,000/. 
...  3,000/. 
...  4,000/. 
...  5,000/. 
...10,000/. 
...15,000/. 
.  20,000/. 


Pamphlets  exceeding  1  sheet  and  not  ex- 
ceeding 6  sheets  in  octavo,  (or  on  a  lesser 
page)  12  sheets  quarto,  or  20  sheets  folio. 
For  every  sheet  contahied  in  one  copy,  «». 

Acts  of  parliament,  protrlamations,  ordm 
of  oonncil,  form  of  prayer,  and  acts  of 
•tate,  ordered  to  be  printed  by  theKii^; 
printed  votes  of  pariiament,  school  books, 
and  books  of  devotion,  are  exempted. 

Passport,  5s. 

Plate  of  Gold,  wrought  in  Great  Britmn, 
per  oz.  and  in  proportion,  ids.  Gold 
watch  cases  excepted. 

Pl<tteofSikfer,  wrought  m  Great  Britain, 
peroz.  and  so  in  proportion,  is.  3d.  Ex- 
cept watch  cases,  chains,  and  several  small 
articles. 

PUttflng  Cards,  per  pack,  2s.  Gd. 

Policy  of  Assurance,  on  any  life  or  livei, 
or  on  any  event  depending  on  fife  or  fives, 
mm  insured  not  ampuntiug  to  500/.,  15t. 
Amounting  to  500/.  or  upwards,  l/.  lOs. 

Specification,  of  a  patent,  5/.  And  for- 
ther  for  1,080  words,  above  the  fiwt  i,08o. 

Stage  Coaches  and  Carriages,  carrying  pas- 
sengers for  hire,  for  every  mile  such  car- 
riage shaU  travel : 

If  carrying  not  more  than  4  inside  pas- 
sengers, 2d.  '^ 

If  4  aod  not  exceeding  6,  f{d. 


If  6, 


.8,  3id. 


1^8 10,44. 

More  than  10 sd. 

Transfer  of  Bank  or  South  Sea  stock. 
7s.  9d.  ' 

Of  East  India  stock,  it  lOs. 

Of  stock  of  any  other  corporafioo,  not 
otherwise  charged  under  the  head  of  mort- 
gage or  conveyance,  l/.  lOs. 

STRAW  hat  manufacture,  is  of  teiy  aoo* 
dem  invention;  it  has,  however,  of  late 
years  afforded  the  means  of  support  to  a 
large  class  of  our  industrious  poor,  and 
of  not  a  few  in  the  middle  ranks  of  lile. 
The  manufacture  requires  but  little  capital, 
and  the  art  is  quickly  acquired.  Thirty  or 
forty  shillings  are  said  to  be  sufficient  for 
the  purchase  of  the  machines  and  materialf 
for  employing  one  hundred  persons  some 
length  of  time.  The  straw  used  is  readily 
obtained,  and  when  properly  sorted  it  is 
cut  at  the  joints,  and  the  outer  coveting 
being  removed,  it  is  then  ranged  aocOTding 
to  the  different  sixes,  and  made  up  iato 
bundles  df  eight  or  ten  inches  in  length, 
aod  about  a  foot  in  circnmfereDce.  The 
bundles  are  then  dipped  hi  water,  and  shaken 
a  little,  so  a«  not  to  retain  mncb  moishtfT^ 
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and  then  they  are  to  be  placed  on  their 
edges  m  a  box,  which  b  sufficiently  close 
to  prevent  the  evaporation  of  the  smoke. 
In  the  middle  of  the  box  u  an  earthen  ves- 
sel, contaming  sniphur,  which  is  set  ou  fire, 
and  the  box  covered  over  for  several  hours. 
The  straws  are  next  to  be  split,  which  ope- 
ration IS  performed  by  a  small  machine 
made  chiefly  of  wood.    When  split,  the 
straws  are  denominated  splints,  and  of  these 
«acb  braider  has  a  certain  quantity,  which 
they  hold  under  the  arm,  and  draw  them 
oat  as  wanted.    The  rules  laid  down  are 
these :  platters  should  be  taught  to  use  theur 
second  fingers  and  thumbs,  instead  of'  the 
fore  fingers,  which  are  often  required  to  as- 
sist in  turning  the  splints,  and  very  much 
facilitate  the  platting ;  and  they  should  take 
caie  not  to  wet  the  splints  too  much.  Each 
platter  should  have  a  small  linen  bag,  and 
a  piece  of  pasteboard  to  roll  tlie  plat  round. 
When  Ave  yards  are  worked  up,  it  is  wound 
about  a  piece  of  board,  iastened  at  the  top 
with  yam,  and  kept  there  several  days  to 
form  it  in  a  proper  shape.    Four  of  these 
parcels,  or  a  score,  is  the  measurement  by 
which  the  pl9t  is  sold.    When  the  straw  is 
platted  it  comes  into  the  hand  of  the  per- 
son who  sews  it  together  into  the  form  of 
hats,  bonneti,  &c.  of  various  shapes  and 
sices.  These  are  then  put  on  wooden  blocks' 
for  the  porpose  of  hot  pressing :  and,  to 
render  them  of  a  more  delicate  white,  they 
are  again  exposed  to  the  fumes  of  sulphur. 
STUROfiON,  a  species  of  the  Acipenser 
gemis,  is  referred  to,  and  being  omitted  in 
its  place,  we  may  briefly  observe,  that  it  is 
a  very  large  fish,  of  eighteen  or.  twenty  feet 
long,  an  inhabitant  of  the  northern  sfeas,  mi- 
grating daring  the  early  summer  months 
into  the  larger  rivers  arid  lakes,  and  return- 
ing to  the  sea  again  in  autumn  after  having 
deposited  its  spawn.    It  is  a  fish  of  slow 
motion,  and  is  easily  taken:  it  is  admired 
for  the  delicacjrand  firmness  of  tlie  flrsh. 
From  the  roe  is-  prepared  th^  'substance 
called  caviar.   In  this  country  the  sturgeon 
annually  ascends  rivers,  bat  in  no  great 
^antities,  and  is  occasionally  taken  in  sal- 
mon nets.    Ip  its  manner  of  breeding  the- 
sturgeon  forms  an  exception  among  carti- 
laginous fishes,  it  being  oviparous.    The 
sturgeon  was  a  fifth  in  high  repute  among 
the  ancients,  and  was  brought  to  table  with 
much  pomp,  and  ornamented  with  flowers, 
the  slaves  who  carried  it  being  likewise 
adorned  with  garlands,  and  accompanied 
with  music.    The  flavour  of  the  sturgeon 
is  said  to  vary  with  the  food  oo  which  it  is 


chiefly  fed ;  hence  it  is  distinguished  in  the 
North  of  Europe  into  mackrel-sturgeon, 
herring'Sturgeon,  &c.  See  Shaw's  ''  Zoo- 
logy." 

SUBSTANCES,  simple.  To  this  article 
references  have  been  made,  and  it  having 
been  omitted  in  the  alphahetidil  order,  we 
must  not  pass  it  by  here.  In  other  cases 
we  are  grieved  that  haste  or  negligence 
should  have  required  these  addi^ns  and 
corrections,  in  this  we  have  reasonJbr  dif- 
ferent emotions,  having  by  the  omision  an 
opportunity  of  stating  some  facts,  and  some 
results,  which  have  not  been  made  pubtic 
more  than  two  or  three  days. 

In  the  language  of  modem  chemistry, 
the  term  simple  substances  has  a  diifereot 
signification  from  that  attached  to  it  in  an- 
cient philosophy.  By  elements,  or  simple 
substances,  was  formerly  imderstood  prima- 
ry principles,  which  were  essentially  simple 
and  indestructible,  which,  by  modification 
of  form,  or  by  mutual  combination,  formed 
the  different  substances  which  compose  the 
material  world.  Modem  philosophy  pur- 
sues a  different  mode  of  investigation :  it 
analyses  substances,  and  endeavours  to  de- 
compose them,  or  separate  them  into  their 
constituent  parts,  and  when  it  arrives  at 
any  which  it  cannot  decompose,  and  be* 
yond  which  analysis  cannot  be  carried,  and 
whose  properties  can  only  be  changed  by 
causiog  them  to  combme  with  others,  then 
such  substances  are  denominated  simple. 
This  term  does  not  imply  their  absolute 
simpUcity,  because  new  experiments,  or< 
new  agents,  may  be  able  to  reduce  certain 
bodies  that  at  present  have  not  been  de- 
composed into  others  that  are  more  sim- 
ple. Till  very  lately  the  fixed  alkalies,  tlie 
boracic,  fluoric,  and  muriatic  acids  were 
reckoned  among  the  simple  substances :  to 
these  may  be  added  the  metals,  the  several 
earths,  sulphur,  phosphorus,  and  the  dia- 
mond. 

By  the  Volliic  battery,  in  the  hands 
of  Mr.  Davy,  Professor  cf  Chemistry  at 
the  Royal  Institution,  many  of  these  sub- 
stances, which  where  deemed  simple  a  few 
months  since,  have  been  decomposed.  For 
his  experiments  on  the  alkalies,  we  re- 
fer to  the  articles  Alkali  and  Potai* 
siuM  :  and  on  Saturday  last,  Dec.  17th, 
he  announced  in  his  'public  lecture,  that 
he  had  decomposed  iulphur  and  phospho- 
rus, the  component  parts  of  which  are 
oxygen  and  hydrogen,  and  a  metallic  base ; 
that  cliarcoal  he  had  found  to  consist  of 
hydrogen  and  the  carbonaceous  pr^c^>Ie9 


Digitized  by 


Google 


CORRECTIONS  AND  ADDITIONS.      . 


Mid  that  ^mond  wat  a  oompoiuKl  of  tlie 
carbonaceous  pracipic  and  oxygen ;  that 
be  had  succeeded  in  obtaming  the  metaUic 
base  of  ammonia,  ivhich,  when  combined 
with  mercury,  in  tlie  proportion  of  only 
,^th  part,  rendered  the  mercury  solid, 
tttd  reduced  tlie  specific  gravity  firom  13  to 
3.  The  professor  likewise  informed  bis  an* 
dience,  that  he  had  decomposed  the  boracic 
and  fluoric  acids,  and  had  enjoyed  a  glimpse 
of  their  metallic  bases ;  and  that  he  had  fully 
•  ascertained,  that  lime,  magnesia,  stron- 
tites,  and  barytes,  are  compound  bodies, 
each  having  a  metallic  substance  as  a  base. 
Hence  the  number  of  snnple  substances, 
which,  but  a  year  a^o,  was  estimated  by 
Dr.  TtionMon  at  38,  is  in  a  very  short  space 
of  time  considerably  reduced.  Chemistry, 
indeed,  as  a  science,  will  probably  undergo 
a  complete  renovation:  the  discoveries  of 
Mr.  Davy  promise  a  total  overthrow  to  the 
benutiful,  and  as  it  was  formerly  deemed, 
simple  and  almost  peHect  ^tem  of  Lavoi- 
sier. The  £ngKsh  professor  assumes  elec- 
tricity as  a  general  agent  of  deoonposition ; 
that  different  bodies  are^  naturally  in  dif- 
ferent electrical  states;  that  by  altering 
these  states  their  affinities  are  altered.  In 
justification  of  this  theory,  he  has  ascer- 
tained that  oxygen,  and  all  b6dies  contain- 
ing an  excess  of  oxygen,  are  naturally  ne- 
gative, and  that  all  bodiea  containing  an 
excess  of  inflammable  principle  are  natu- 
rally positive.  Should  subsequent  feels  con- 
firm this  theory,  it  is  highly  probable,  that 
many  other  of  the  bodies,  Intherto  regarded 
as  snnple,  will  yield  to  the  powers  of  his 
apparatus. 

Substances,  mprntderabk,  in  chemistry, 
ate  caloric,  light,  electricity,  and  galva- 
nism :  perhaps  the  identity  of  the  two  fer- 
mer  may  hereafter  be  discovered :  and  like- 
wise that  of  the  two  latter  more  complete- 
ly demonstrated.  The  common  character 
that  tliey  all  possess  is,  that  of  not  being 
subject  to  the  attraction  of  gravitation ;  at 
least  their  gravity  has  hitherto  been  mca- 
'pable  of  appreciation,  hence  the  term  **  im- 
ponderable." They  possess  the  greatest 
snbtilty,  or  tenuity ;  they  cannot  easily  be 
obtained  in  a  separate  state  of  existence ; 
they  are  observed  only  in  states  of  combi- 
nation, or  in  tiieir  rapid  transition  from  one 
body  to  another.  We  can  scarcely  discover 
their  specific  affinities,  or  measure  their 
force,  and  we  are  unable  to  trace  their  par- 
ticular combinations^  or  consider  them  as 
essential  constituent  principles  of  any  com- 
pound.    Ibey  are  moreover  diffiised  over 


every  kind  of  asaiter ;  at  least  ealorie  euM« 
in  all  bodies,  and  probably  also  the  electric 
and  galvamcagtnts.  See  Murray^ Chewaistiy, 
^     TELR:^1£,   hi   nunetalogy,   a  ^^a  no 
named  by  Hftiiy,  which  answen  to  tt»e  per- 
feet  CoauMDUM  and  the  SAFPinRV:  Co 
these  articles  the  reader  might  be  wfeiyaJ 
witJiout  further  addition^   hot  havioip  di- 
rected him  already  to  Tuesie  from  the  ar- 
ticle Gbm,  we  shaH,  in-  this  phice,  give  Mr. 
Murray's  description.    It  occurs  in  fin^ 
roents,  and  is, crystallised;  the  fern  4iC  its 
crystals  beinir  the  double  tlirec-«uM  pym- 
mid,   the  single  six-sided   pyramid,    mmd 
the  six-sided  prinm,  variously  modified  by 
truncations  and  acnminations.    Its  colenii 
are  numerous;  blue,  green,  red,  of  m- 
merous  shades,  and  yellow  or  yeBuwiifc 
white,  and  somatimes  more  than  aee  enlBBr 
is  present  even  in  the  same  cfyttaL    It  is 
more  or  less  tninspareat ;  its  lustre  ia  re- 
splendent and  vitreous ;  and  it  often  pre- 
sents a  beantifel  reflection  of  light,  in  the 
form  of  a  star:  the  fracture  is  coachoidal, 
or  iBH>erfectly^  foliated ;  the  hardness  is  in- 
ferior to  that  of  the  diamond,  but  sapesiar 
to  that  of  every  other  fossil,  and  not  yield- 
ing to  the  file:  the  specific  gravity  is  feom 
3.9  to  4.1. 

TIME,  iqmawn  •/,  the  most  usual  md 
best  measure  of  time  that  vre  have  is  a 
dock  reguUted  by  the  vibratioft  of  a  pen- 
dulum. But  vrith  whatever  accnfaty  a 
clock  may  be  made,  it  must  be  anl^fect  la 
irregularities,  as  well  from  the  iniperfectisn 
of  the  workmanship,  as  from  the  rrpnansn 
and  contraction  of  the  matetink  by  heat 
and  cold,  by  which  the  length  of  the  pen- 
duhna,  and  consequently  the  time  of  vUna- 
tion,  will  vary.  As  no  clock,  therefere,  can 
be  depended  upon  fer  keepmg  time  acca- 
rately,  it  is  necessary  that  we  sboald  be 
a|l>le  at  any  time  to  ascertain  how  nuMh  it 
is  too  fest  or  too  stow,  and  at  what  rate  it 
gams  or  toses.  For  this  purpose  it  must  be 
compared  with  some  motion  which  b  uni- 
form, or  of  vrhich,  if  it  be  not  uniferai,  one 
can  find  the  variation.  The  motions  af  the 
iKMvenly  bodies  have  therefore  been  emdx 
dered  as  most  proper  fer  tba  purpose.  New 
as  the  earth  revolves  uniferaily  about  Hi 
axis,  the'  apparent  diumal  motioii  of  the 
heavenly  bodies  about  the  axis  nrast  be  lai- 
ferm.  If  a  dock,  thertfere,  be  adjnted  to 
go  f  4  hours  from  the  passage  of  any  fiiad 
star  over  the  meridnn  tiH  it  retnns  to  U 
again,  its  rate  of  gonig  any  be  detennaed 
by  comparing  it  with  the  transit  of  any  fil- 
ed ftar^  and  observing  whetinr  Hie  interval 
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OOTitiiraeft  to  be  24  bonrs ;  if  uot,  the  dif- 
ference »liow8  bow  much  it  gains  or  loses 
hi,  that  time;  A  clock  thus  adjusted  is  said 
to  be  adjusted  to  sidereal  time,  and  all  the 
sidereal  days  are  equaL  But  all  the  solar 
days  are  not  eqoal,  that  is,  the  intervals 
from  the  sun's  leaving  the  meridian  till  it 
retorns  to  it  again,  are  not  all  equal,  so  that 
if  a  clock  be  adjusted  to  go  24  hours  in  one 
interval,  another  interval  will  be  perform- 
ed in  more  or  less  than  34  hours,  and  thus 
the  sun  and  tlie  clock  will  not  agree  ;  that 
is,  the  clock  will  not  continue  to  show  12 
when  the  sun  comes  to  the, meridian.  It  is 
found  that  the  length  of  the  solar  day  is 
equal  to  the  time  of  the  eartli's  rotation 
about  its  axis,  together  with  the  time  of  de- 
scribmg  an  angle  equal  to  the  increase  of 
the  sun's  right  ascension  in  a  true  solar  day. 
Now  if  the  sun  moved,  or  appeiM*ed  to 
move,  uniformly,  and  in  the  equator,  this 
increase  would  be  always  the  same  in  the 
same  time,  and  therefore  the  solar  days 
would  be  all  equal ;  but  the  sun  moves,  or 
appears  to  move,  in  the  ecliptic,  and  there- 
fore, if  its  motion  were  unifoim,  equal  arcs 
upon  the  ecliptic  would  not  give  equal  arcs 
upon  the  equator.  But  the  apparent  mo- 
tion of  the  sun  in  the  ech'ptic  is  not  uni- 
form, and  hence  also  any  arc  upon  the 
ecliptic,  described  in  a  given  time,  is  sub- 
ject to  a  Tariation,  and  consequently  that 
on  the  equator  is  subject  to  a  variation. 
The  increase  then  of  the  sun's  right  ascen- 
sion in  a  true  solar  day,  varies  firom  two 
causes :  first,  because  the  ecliptic,  in  which 
the  sUn  appears  to  move,  is  inclined,to  the 
equator;  secondly, because  his  motion  in 
the  ecliptic  is  not  uniform,  therefore  the 
length  of  a  true  solar  day  is  subject  to  a 
continual  variation;  consequen)Uy  a  clock 
which  is  adjusted  to  go  24  hours  for  any 
one  true  solar  day,  will  not  continue  to 
show  IS  when  the  sun  comes  to  the  meri- 
dian, because  the  intervals  by  the  clock 
will  continue  equal,  if  the  clock  be  sup- 
posed accurate,  but  the  intervals  of  the 
son's  apparent  passage  over  the  meridian 
are  not  equal. 

As  the  sun  appears  to-move  through  360° 
of  right  ascension  in  about  S&5\  days,  there- 
fpre  365.25 : 1  day  ::  360° :  59'  8'  2 "',  tiie  in- 
crease of  right  ascension  in  one  day,  if  the 
increase  were  uniform,  or  it  would  be  the 
increase  in  a  mean  solar  day,  that  is,  if  the 
solar  days  were  all  equal ;  for  they  would 
be  all  equal,  if  the  sun's  right  ascension  in- 
creased uniformly.  As  the  earth  describes 
^  angle  of  360^  59'  8"  2'"  about  its  axis  in  9^ 


mean  solai*  day  of  24  hours,  and  an  anf^le 
of  360^  in  a  sidereal  day,  we  say,  as 
360*  59'  8" 2'"  :  360*  ::  f4»» :  2S»^  56*  4'  the 
length  of  a  sidereal  day  in  mean  solar  time, 
or  the  time  from  the  passage  of  a  fixed 
star  over  the  meridian  till  it  return*  to  it 
again.  Ph>m  these  considerations  it  will 
be  evident,  that  if  a  clock  be  adjusted  to 
go  24  hours  in  a  mean  solar  day,  it  will  not 
continue  to  coincide  with  the  sun,  tiiat  isy 
to  show  twelve  when  the  sun  comes  to  the 
meridian,  because  the  true  solar  days  differ 
in  length  from  a  mean  solar  day,  but  the 
sun  will  pass  the  meridian,  sometimes  be- 
fore 12,  and  sometimes  after  12,  and  tiiis 
difference  is  called  the  equation.  A  clock 
thus  adjusted,-  is  said  to  be  adjusted  to 
mean  solar  time.  The  time  shown  by  the 
clock  is  called  true  or  mean  time ;  and  that 
shown  by  the  sun  is  called  apparent  time : 
thus,  when  the  sun  comes  to  the  meridian, 
it  is  said  to  be  12  o'clock  apparent  time. 
Hence  the  time  shown  by  the  sun-dial  is 
apparent  time,  and  therefore  a  dial  will  dif- 
fer fi'om  a  clock  by  how  much  tiie  equation 
of  time  is  on  that  day.  When,  therefore, 
we  set  h  clock  or  watch  by  the  dial,  we 
must  attend  to  what  the  equation  of  time 
is  upon  that  day  by  a  table,  such  as  that 
given  below,  and  allow  for  it :  tiius,  if  the 
equation  be  4  minutes,  as  it  is  on  new  year's 
day,  and  the  watcJi  or  clock  be  faster  than 
the  sun ;  then  the  watch  or  clock  must  Le 
made  to  show  4  minutes  past  12  when  the 
dial  shows  12  precisely.  On  the  30th  of 
April,  when  the  dial  shows  is,  the  clock  or 
vratch,  to  be  accurate,  must  want  3  minutes 
of  that  hour,  and  so  of  the  rest.  In  calcu- 
lating tables  of  the  ,  equation  of  time,  for 
every  day  in  the  year,  the  sun  and  clock 
are  set  together,  when  the  sun  is  ip  his  apo- 
gee, and  then  they  investigate  the  differ- 
ence between  the  son  and  the  clock,  for 
every  day  at  noon,  and  insert  them  in  a  ta* 
ble,  stating,  by  means  of  the  signs  -j-  and 
—  how  much  the  clock  is  before  or  after . 
the  sun.  The  inclination  of  the  equator  to 
the  ecliptic,  upon  which  the  equation  of 
time  partly  depends,  and  the  place  of  the 
sun's  apogee,  when  the  clock  and  sun  set 
off  together,  being  both  subject  to  vary,  the 
equation  of  time  .or  the  same  days  of  the 
year,  will  every  year  vary,  and  therefore  it 
must,  where  great  accuracy  is  required,  be 
calculated  for  every  year.  Besides  the 
time  when  the  sim  is  in  his  apogee,  there 
are  three  other  times  of  the  year  when  the 
clock  and  sun  agree,  or  when  mean  and 
apparent  time  is  the  same,  as  will  be  seen 
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in  the  foltowiog  table,  which  is  adapted  to 
the  second  year  after  Bissextile,  and  will 
always  be  found  witliin  a  few  seconds  of 


the  truth,  and  therefore  sufficieiitlj 
rate  for  all  common  purposes. 


TABIJE  FOR  THE  EQUATION  OF  TIME. 


Jan.  1 

4  + 

April  1 

4  + 

Aug. 

9 

5  + 

Oct.  27 

16  — 

3 

5 

4 

3  - 

15 

4 

Nov.  15 

15 

•  5 

,  6 

7 

2 

20 

3 

20 

14 

7 

7 

11 

1 

24 

2 

24 

13 

9 
12 

8 
9 

15 

• 

0 

28 
St 

1 
0 

27 
SO 

12 
11 

15 
18 

10 
11 

19 
24 

1  — 

2  , 

Sep. 

• 
3 

1  — 

Dec.  2 
5 

10 
9 

31 

12 

30 

3 

6 

« 

7 

8 

25" 

13 

May  13 

4 

9 

3 

9 

7 

31 

14 

29 

3 

12 

2 

11 

6 

Feb.  10 

15 

June  5 

2 

15 

5 

13 

5 

21 

14 

10 

1 

18 

6 

16 

4 

27 

Mar.  4 

8 

13 
12 
11 

15 

0 

21 
24 
27 

7 
8 
9 

18 

20 

-   22 

3 

2 
1 

20 

1  + 

12 
15 
19 

10 
9 
8 

25 

29 

July  5 

2 
3 
4 

Oct 

SO 
3 
6 

10 
11 
19 

24 

• 

0 

26 

1  + 

22 

7 

11 

^  5 

• 

10 

J3 

28 

t 

25 

6 

28 

6 

14 

14 

30 

s 

28 

5 

19 

15 

TRIGONOMETRY.  Some  of  the  re- 
ferences to  the  figures  are  not  qnite  correct, 
but  the  figures  speaking  so  plainly  for  them- 
selyes,  a  more  particular  correction  is 
deemed  unnecessary. 

UNITARIANS.  In  the  third  page  of 
this  article^  for  Polones  Fratres,  read  Fratre$ 


Poloni,    In  the  fifth  page,  for  nmlmry  read 
nearly  nntilar. 

Such,  it  is  believed,  are  the  chraf  errors 
and  omissions :  others  of  less  importance  ibe 
candid  and  liberal  reader  will  excuse,  and 
will  ceadily  correct  for  himself. 


FI^IS. 


1U3,  Gofwell  Street. 
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